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INTRODUCTION.

Quanrm-s.

-"b* ".I*Srog 
qy3tie..:.it 

T-"fcessar-r to consider :he snpplyot pqy-d_ef, so as, if possible to hare Ei* .t tl" *_" o*"r.r"supplied from ihe sime magazines. 
-

In tarrei ships, each turret forms a quad€r by itseU.
I\rhen.a"separate crew is to be,staEond to- each. g.En, tbe

Cufqvg be numbered odc rln 1!s Si"rb;l;il;f,?""*
on the Port sid.e, commencingfron fo;ard-il;;;";.:"ri.r1l 

""oa each deck. .[f.ten ihev aie to t" *o"t"-a]Ji-nirt"_io"*",
!.heym1it be nunbered fiom forrard 

"C;;;iJl?oi tt"deck, the.odd numbered Sug on .+iJfi;"fr:iit'"-ia tu"even numberecl grns o! t6e rcm qde beI:rg knolrl as i:he leftgun-s, and the others as the right ffi.- Cri?l'""t"a
T3^",ryd:::rlt as, {9r iastagcg, Dow lnd scem gu::s, will beglven narnes depending ol their positiou-

Gu:os in f,urrets vill be kr
each turret- 

ro\rn as the right or left g_an oi

ACTIo}.-,

.-O" t!" call for action, every one repairs at once to hieallotted station.

,, The gucner i:: charge of nagrzines will obtain itre ke.r.s ofthem, aad see rhat 
-rire 

Uqh"is 
".",tighteC,1;.frfog oworking order, and the powEer passed u-'p.



! rl;??olfcaro\.

C;nr'ce -ril Peo.ragrrrr.

ir mo:rei ships, gr-, as a ::ule, at'e io be loaded rsith
ria:le md Palliser shell, anci in uea::no':rred ships *ith fu1l
clalge ati commcn shell.

r9rz-ril--o.tx-r*rrlflcuxr-ccsAv$ur-rr-ros.

Tie s'::pLies oi srnlli-arm a:rd machile-guo ammunition
xiii be b;; nen specially srationed. Ammuaitioa should. be
se:-ed out ai c::ce io small-arin ner; and, aiter the arms are
* . - . , . - i  !o  1  :n  t ' to  -a . i  . i  t ;a- -  , - . -  ( juTterS.

)frciiire'3:ur amnunition should be passed up at olce, and.
ioppe::s and clrums io be frllerl by the nen siationed.

Rrecms.

Ri{g€:s proriCe reckles, md ccUision-mats and gear: after
rrlicE"zhet' wor:Jd fall i-n a: scnre starion ailotterl t[em.

trhi:,i-

Eelnsmen, siglalaen, &c., proride their arms, and repair
ic their siatlons.

Free Bnrcrln.

_.Fire brigade coonect hose,s.to l"+ iC aLl pumps reqtired..
Ehe carpeeter is responsible that the pump sucdoas are
t-arred 6n to tire sealcocks; ihe encine^er o'ficer that the
Kirgstoa ralves are open, that all siriice valres and water-
tight doors noi ordered io be leit open are closeC. and that
ilie stean ire-ergile is reaciy for us€ and hoses comected..
?l:e stokers of fire brieade sl:ould conaect hoses and branch
1:ipes ai tL.e ffre-nuin deliveries in eacir compartment.

1  f .  - ^ .
- r r  c ! .ELL{ \EOiS.

Arralgernenis sbould be matie for fittire tiare fiues. IIen
siatioled to strike don':n rvorinded., and 

-provide 
whips, &c.

Tl:e offcels of quarters repor! rrhen their gur:sareloaded and

t



L\rroDtcrlo:{.

Peorr:rr Aaus,
The order wil.l then be giren by bugle call to proride arms

ard-6tor€s.. lserI man itari"g a rifle should proride i!
plagyg. it. Lr some ready rack.- \\-aist-b€its, poiches, a:rd
Brslols to be wom.

.. Tubs of water, for damping sponges, stroold be brought to
the guls-

REMARKS FOR INSTRL-CTORS.

The Insiroctor oi ihe Drill shoulcl bear ia mi::d i:bat in
erery change of Noe. each ma,:r has dif,erent cluties fmm
those_ he has prerionsiy engaged Ln; and, ia mder thaithes
m,ybewell e:ecuted,jt is-eisentiai that each man shonli
comprehend tbe object and motive oi the varic,us duties
which be is cal-led upon to perforc.

_ lI-ber s, mislafts i" *^a" by a:r-v \-o, at the gun, the
hstructor is immediatel5' to gire thdv-ord ,,rtill, ',"i.1 order
thai e\e:\- man mJ.] hare iris afienCon dran-n to the enor
c-orumitted. The ;ul's crelr renails per{ectlr sieady whiist
tbe Ilstructor points out the error, ani correcis it. ke rhen
gires tbe orrler " CanJ- on-'' nhen t'ne work t; rt:umeJ irom
the poi-ot ai nhich ihe or.ler ..:iil l 'was giser.

, Great patience, 3n,1 rhe utmosi ljrecisiolr are nec€ssan- on
Ine part oI the lnstroctor. (Jn no accolnt whaterer is he to
allow tle gt:n's crew to pretend to load. or pretend :o lav the
glrn.

The directiols given bs the Instructor io the n:.en under
i::struction nust Li clear, hrn, en,l ccncte.

Thc men sh,iuld fullv ( o:r)ni, hpr,; .,-F n5.+ r,i the J;i,11
lefore iley p.o"".a io 

"!o.r,.rl 
i,,.y: ."[oui,i 

"o.1* 
!.p, too

loDg 3i one pxrt oi the e:iet.(lse.





PART I.

IO.INCE U.I,.B. GIIN.
TIIRR,XT GUN.

DPscarPtrolr oF GnN'

Calibre, l0 i:rches. I Number-of growes' 7'
*;;L; of sun, 18 tons. I widih, I'5 inch'
P;;"";d;f";"i 

-s-.*t' 
I il'--r"l- 

^r ' ^t'bttt h-diol'

J-€Dstb, extreme, loree!' | ffi
il"Eil'oiuot", izn. ti,'. I ..leerare-
I*nlrh of ri-fling, ll8 iDcbes' i

PRELIMINARY DRILL.

The turret's crews will consist of 34 men, yY'' J5 men ancl

r pl""*a"?-il ti-;*h g"",';e; "npt"i" "tia 2ud captain of

'Hl'.."t" 
fail in two deep, a gun's crew on.each side of the

d;f:t;h" iT;:;rT"; tt s io'ilt"'t"o"t rank, the others ir the

rear: the powderman oo nUu ittt of th-e gira's crew' captain
'^ii 

lJ dpt-i"t front, facing inboa'rd'

( Captain of turret on-centre piatform; hcl
i caotalin in cbarge outsitle'
l*iffit i*"a7-l' in rear'- in- ch'arge 'of
i "' ' 2' ia rear' i:r line witb the Dreectr i

Cr.osr Ur. i 5ftir.!'ti-fn"lott; +, i,' rear of 3; 5, ia

i ria,r of 4, and so 9t to 7'
l-- o"fuii':a tu 13, oo running out ancl in

lwii;h ffiA"t; 14 and t5' trai:ringwinch'



6 lo-L\cE u'l'B' GUN'

( The sun's crew will call their numbers i:rr
N;rara- i.uccesslioo.

^ ( fhe turret's crews place themselves as
FerL (Jrr. 1 b"iore detai]ecl.

0r.: loosr'

Captail of turret, ships c-eutre sight,and

sets 
'firi.ng 

gear; I takes ort rear.couprrng-

chails, brlng-to firing.geal' shrps srde srgnrs'

*a ,".. rdi uncoupled by clutch-lever; 2'*tat'". 
of .-"u" securiig--chains, and assiststo

bring-io firbg gear and attend rear paw$;

3 and 4, out tompron, ungar a.uc! open the

lort, take off front coupllng-chaus.! D anq

6. 
'tu!u 

otr' i"o"t securirgichJi:rs; 7, off turret

Jl"*bs.hul"t; 7 of iight gun, the after

one; 516, and 7, tlen -tric-e up proJectile;

3 and 4, slep on the Ioadmg platrorm' 6

outside; 4, takes the s'orm; Jancl 4' searcn

;;;;i I' e*amioes the vent; 2nd caPtain

;i t,il"; and remaining No-s. uncover turret

;i;i"* awaY outsid-e; 8, 'lshiP cowls;

9. 10, fl, and 12, lower skylights ald place

armour covers (9 ancl l0' the toremost

i *".1; fg *a 14, let dowu'sta'nchions; 15,

I takes off port covers.
| 

'Shetfrio 
partg.-Bcceive skyligbts anrl

Lsecure armour covers'

5o7t -bd capiain of twet,superint€ndsmd.relrcrts wben clenr out'

d" 
-bpai" 

oi tmet trains for loadiDg ii required'

I sewes the vent; 2 attends the elevating
qear and attaches the tubes; 5 r-eceives
f,he cariridee sase from the powderman
through thd entry port.ancl passes it tj)
3 ancl 4, who enter the caftndge; ot
6. anti 7 haul the projectile in froat of the
mozzle;3 steps clovn- off loaclirog platform



PBELI}fIN.ABY DA.g,L. I

Loeo.

Rux Oor,

Drrr,rer:ox.
- YAIiDS.

BsAarNe.
Owrcr.

I a,nd euiales it clea,r; 3 aocl 4 enter ancl ul-
I sfine-it: 5 pass sli.ngs to 6 ancl 7, who over-
i l""i tli taikle and-hook on anotler projec-

1 tile io.id" the turret; 9, Il, a,nd 13 trice
un-oioi"ctite outside; i-f a wacl is ueed, 7
"i.S, it to 3, who enters it; 4 takes the
i6,',-s1, assisled. by 3 force all horre to-
gether;' 3 an$ 4 s:Prrlg. the rammet ; 4
ieturns it. and steps otr loacling platform ;
I t}'a. nrinLs the cirtritlse: if time fuze isi I th.o pri6ks the cirtridge; if time fuze ig

I used. z-wiil fir it. Wben the projectile is
Ltriced up, 7 will attach a, gas'check.

f B attencls the comPressor; 4' 5, ?nd 6
i t"i"". op the lifting-lever; 4 attentls it;
I when tfe eurl is ont,Z eases down the ]ifti'g-

I leue"; 3 s6ts taut the compressor, and ttre
i Nos. close up; I, of last gun out, couples
i with clntch-Iiver for tlrill purposes only' If
loecessorv to give tbe oider "Winches,"

| " Rt* oirt," th-e same Nos. occupy the same

Lposition as in run:ring ia.

) The captain of turret adjusts his sight.

r Wheo the obiect is named, the captain
i of turret traili the turret and aligns his
I sieht: 2nd captain attends turret poi:rter;
| 2."uuher the-dj-rection of 1, attends the
-i eievating gear, and keeps the €o+ lu++,,fot
i elevation, as ghowr on stanclaxd. vYoen

I the siehis are alignecl, capta,in of hrrret
I orders-"Well"' Nb. 2 set ta'ut elevatllg

Lcrarnp.
r 2 steDs up on the side of the carriage'
I nbces ttre tibe in the vent, antl steps clear;
I i attaches the tube'laayard to the firing gea'r'

i sees all clear, a^rid reports " Ready"; g€ptainof
Lturretrepeats it, ancl removesthe salety-ptns'

Rrox,



lo-L\gE M,E,B, euN;

f At the order "Fire," captain of turel
Fn'r. I fires by pulling the.lever hand.le, then trai:rs

( tne f,urret Ior loa(mg.

f 2 clears the vent if necessary, hooks
\frss Fn'E. -l aaother tube to the lanyaqd; the firing gear

[is re-set; I reporrs "Re4dy."

Rcs Llt.

Spoxcr-

Our Torn

Cress trha,nse
(from tke

:, Reddy,,),

I Captainof turret purs ilthesaJety-pfur:
1 I rnlrooks the tube-I-anyard from the fihne
I g"o;_Z taEes the tube out of the vent, and
I the Nos. close un-
-{ Beiore elevatiig or performins aov onera-
I tion dnri.g.which the firing of th! guh doutd
I ru_lrre t_he crew_ol tittfutgs, captain of turtet
Lorders tt Out tube," and-proc6ed. as above.
I Fptrio of-turret puts ia safet5r-pi:rs antl
J orders-outtube. _ TEe sights are 

-pui 
dorr.o,

I the deflecuion-scale set aizero, an? the Nos.
I close up.



TASIJXINTAYDBILI. 9

The cun is to be Placed il fts l6rading
positioiaucl emptied, G-serviag the worm
aad exhactor as requrredi the elevaD.ng aDc
loading }{o-1 "*1"ti"g. WLen the gun is
eDpty tbe aos' crose uP.

Usroel.

SrstrBE,

Smrore
SrrBs.

curias positron; Ihe secuiing-chains, &c.,
a,re s&uled, and everytbing replacecl by the
Nos. who cleareii them awaY.
fi.oished, I orders "FaIl out.'

f ff th9 go+ is ggtzL.o"clers "Ru:r p," a,lrd,
i r"l-""pi"1""a, "Wei!"; na,mes the ste!; an{
lorderf "Raise" or "Low'er" 

th" S.*'.1oooidt.a"'Rui"a" or "Low'er" tIe guu' and
attentls the valve; 2 attentls the elevatingI attencs Etre

I gear, i:rside and rear keyl

assist 5 and 6 on pump-levem; !.gt{repo*
i'IJwer"; th6 outsicle keys are rot to be
piCod ii! after the insicle ,tefs,pe1949fe$pi*."a tili after the insicle-keys are reported
ia bv 2: I will ascertain when the saddle ts
irrtiite iitU slot of carriage, a.utl give theiofiit"iitU slot of carriage, a.gtl grvg th.g
order "Well"; 3 place outside-keys; I wiuorder "Well"; 3 place outside keys; I win
theu ease t,he gu:r doYn 9n tqe ^Eeyl' a,ag
orcler "Retu:n stores"; 2 a.nd 3 set talt
j+mming-cla,mp, a,nt[ tle previous orcleraja,mming-cla,m-p, anil
will be ca,rried out.

AII orclers given by the No. l, aaril reports fron !h."-gYtb
.r"*, "tu t" 6. io "li "u"o p"e6ded byfueworils "Bight" or
"Left" Gun.

At the orcler "Change rouude," I takgs t'he bigb5tNo"

the remaintter the aertlowest No.; if with caPta'itx of turet'

he will take the highest No. 
"

": 2 and 3 set talt



l0 I0.nrcs lr.l,R. cuN.

DIMIMSETD CB,EW.'When 
ca,sualties occur at,Jhe gql:_No. I il to inform theofrcer of theturret, wto will-deiail Nos. to 6li the "oc"oA"s.

ln ca€e of the captain of the _trrrret bei:rg removecl, theofrcer of .the turret will seteot a No. to fiii Uft """"ity]' 
*- :,

' PRACTICE.
Crueanvc ron, AcrroN.

| _ The guas are cast loose, and everythias on
I dgrof,,renovea 9P."" gl .the fire; the bigle
I wllJ!he_n sound the ..Ad.va,nce1" the guls

. I will be loaded with fuil charge and ghirgfl
s'crloN. { projectile, ancl run out._ Nosl close up, and

I wait further orders. Shouid it be aesS;ra to
I road w.ith aoy other projectile to that above_
lna,ned, th€ ,.Still" must be sound.ed, ancl
Lorcters gr,Yeu.

Flrm!,,3 f ,, As above, rithout po_wder being provided,
amril. i l.h:.ry'bqiag glyg,.ys loaded wiif, dummy

t c.harge and projectile.
. SruuluNrous Xrran{c.

+ ql" firing,.the guas in each turret are fired simultale.oosr-y, the turrets working independentlv.
, TI desired., ttre guas of ; tun;t matJ;ired independenflv,ur.rtn.cise, the ca,rtriilge of the gul that is beini loaded"ispt to be erposed wbileihe otfer'gun i;; ib, " Rild;:,,
hrulu:wous I

Fnnrc. I 4 CA,uUolL

OEeexcr.
. BciEErs' .

Oanscr.
&,svers.

lhr captai.n of the.tanet adjusts.hissiAht
?na_traiu, the guair laid fcir the oliesi:as
in Preli:niryvi DrilI, No. J gf"fiA tG
necessar5r orders.



I
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PBrencE. l l

I The captain of the turret fres at his owrn
\ discretioi, and tra,insfor loadircg; No. l, if

-\€ouvrNcr. 4'ffir?*,; Tg;"?;Tl&, yrle.tl' m
' 

lloaded without orders ; I tlf,en-ord6re "Ru!

{ outr" aod Proceeds with the firing'
'cros,Fno*o.{*""**u*,"ff 

i.T"iTiHffi t?f;"fr.*"
A ilirectine dial, workecl from t[s g6nring tower ancl marketl

in clegrees, Efore or aba,ft either beam, is placed so as always
to be-seen bv the captaia of turret, who will at once train on
bearing indica,tecl; fod captain sees bearing correctly on by
turret Dollter.'Whei 

the order Jor any firilg is gven, preceded- by the
worcls " Prepare for," ihe cuns a;e to le laid,-but not brought
to the "Reitly," the order. "Ready " being given in this case
by the ofrcer 

-i.n 
charge lor the first rourcl-

DI3$CTOR, T'IRING.

In this firine the turrets are fuecl either together or sepiu-
atelv from thJconning tower by means of electriciff, haviag
beei previously laid by the director.

DrnrcroB. f Thq.captainof theturretacljuststhesight
Frarxc. I for 800 yards.

i The tirrret is trainecl onder the ilirection
i of the 2:ed caPtain of turret.

-hctrnp the I On receivios the elevation from the
beari,nq\. Hoa,r- I ctirector, the gin is laiil anrl brought tg the
265'1ai,. ep 1- i,,Iieady," as 

-in 
q#IiEi-.rT# X

DseB.Ers Em- 1 
'ffie-n 

the guns ar€ fired' the cafiain of
vartoN) or (DB. i the tu:ref, tr-ains for loading, I disconnects

"RxssroN: ) i the slot and bolt ; the gun is run in, loaded,
I and ru:r out as in Simultaneous tr'iring, antl
Lis then l,aid as before.
f As in Simultaneous tr'iring-

Ceasr trtgn'c. { fA" slot and bolt are alwiys tobe discon-

[nectect before the tobe is ta,ken out'



l0-rriclj B.B.r,. Gr\,

IO-INCH R.B.L. Gi]N.

De-scgrPTros ol Gcs-
Caiibre. l0 inches.
\ieighi, 25 tons.
PreDondera.nce, nil-
Lergth oi bo:e, !5 feet.

Length oi riflilg, 20 ft. 5'5 in.
T --#L, i^+.1 .)R # e ;-

Lergth or-er aIi, 27 fi- l0 in.
Number of grooves, 42.

Rif.ing spiraity irereasing from I torn in 100 calibres at
breech io I nrn i:e 40 at 14'5 ilches from ihemuzzle; re-
:lairti::, rniiorm, I in {0.

?er:lanenr angle of defiection, 1c 10' to ihe left, io compen-
sa:e rcr trflsr or nlLuiq.

-Ih* g": is mounted on a:r auromatic carriage and slicle,
ftYlllf recou press.

Tire eleradng _:rear is on the iriction-cone pri::cipie, ancl
attacb.eC to :h€ light bracket of car:riage,

The carriage is clolble-piated u-r'ought.iron, with recoil-
lr"ess csiinders artrched.

Ttre sliLle :s extra single.plated, rith foont and rear bu.ffers
A:ii1C l1 eii..

Tire p:sior iorls are con:rected io foont anC rear transom of
:liCe, rrlricb is Felaraleatll- fixed to ihe deck.

PRELI}II\ARY DRILI,.
Ti:e g..al's erew rrill coesist of 10 men, and 2 P.\I., andsill

i;ril rn as iollows:-
P.II. 9. ;- 5. :1. t. 2, 4. 6. 8. 10.

,' I in rear of ihe grn, facing tlie port ; U
I on iheriglrt, i-l liae viih the sights; 3 on
i ihe lefi, rr li:re vitb rhe iore parr of eal-

Cli:,*r L*:. -l riage; .i or the igirt, in liae rlilh the fore
l part of carriage; i ir rerr of 3; 6 in rear
i oI {; and so on as far as I0. Powd.erom
'- a: mr.tez::e hliul:.



t
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f The son's crew ca,l1 their Nos' in succes-
IiETjtrBEB, I *;^-

F.sr Our. As belore deta,iled.

6 I and ! 5f iF sights, and prepare fuing
lsear: l then superintends; z proncLes
I io"c[ and primersi; 3, 4, 5' aod 6 unbar
I i.od opeo tie port, aad clear away front
i securiie-cbains-aqd band ; 3 out tompion;4

I s"es.'ai.t" adjusted for firiag position' and'
irrhen all is-clear, 3 and 4 remove frout

n. * r ^^5- j shores; 5 and 6 out bolis and screw ia phgs;
L'isr uusr' i 5 takes dom sponqe and rammer; 6 sbitrs

I bandle of elesaiin{gear; 7' E' 9, aad I0
I clear awav rear seEurilg-cbairu and band;
I z ,"a s oit bolt. and scr-ew in plugs; 9 and

i f0 clear away shell v-hip, 1nd.sli"g projec-

Itite. A-11 the ulemployed Aos- tnce up

I projectile' Powderman rigs and places
Lmagaane screeB.

Norn--Sbor:li1 tle gu remain datiomry afrcr -i1|e- shores. are.remlved,
1 FiU otder " TacLles= rrn out;" 5, 6, 9, ard 10 hNk otr- side. tachles ; 5
ua o trin:-m : ; ud 8 shiD wiltb hmdlds : all Nos. ru tbe winches' ud
ro the frin orir. th.n a.ll -\os. oD their resp€cr:\-e sdes refurn :ide's!]m ;
7 atrd I letrn Firch hddles,

I inside the tower; 2, 3, and 4 open the
breech, usil1 the lerer if necessary I 2
sees tbe bore-cleer, ta,Ies out nee.lle holder,
and places primer; 3 places l"a,ling-traf,
and, issisted br 2, Lays {he gun for loa.lir:g ;
7, S, 9, and l"C }irui projee1il" in line rriih
tLe breech; 3 and 4 enter a:rd unsli-ng ii;
5 serseg tjre ram-mer io 3 ; 3, 4, 7, and S ram
bome; 3 ancl 4 receive the cariridge from
tire P.]I.. and enter it; 4 tears off shalloon;
3 ard 4 ram home, ard rrithdrav the
rarrmer ; 5 retui:ns it; 3 returns locd.i:rg-
t i ry .  a ld 3 r r ten, ls  p lat fornt  catch;  2 '  3,



I

i



l{ lo-a-cs E-ar. cr:i-

I epd 4 clcse tbe breech; 2 replaces aeedle-j bclder; 9 a1$ l0 prepare .t"U,-wLip 
""A, s:iag projecriie; 7; S;9, and tb t"iA." ooprojecrle. lne poIr-Cer-!3aD prorides anothei

--l :=--:: :i. ; !:r;r : p-r:l^ 
=:- 

j-r:-l!91:. Ii using ti?e fus€g 3::-. .:s :i-..: -L ::i ;tL.l. ,.d laT rren E lus: beiore rhe shell isr'-:: {- : jt :,i -'l-- ::e 5r€ci- tn, .- ;.' i - j.,, i;n.|.:: ;:f; .*.H ff .f l"S#*.:?"1",ii:?f ;:' nt
f t ;  r  ; r . - '  . . -
: - , - * ' ' - - - .  I

*;Ili::: ?. i B a:rti 4 adjast t_he sights.

i !ail|j" I, inside ile tower, gets ttre d.irection on.

| . 6, assis:eLi by !, anends eleuaring gear aad" :" :; i.1i;:::6v*ttffitg;.$;1n'#
..1. ,'l= ,5:;r:"',tr;:.t:irs 

*€ " Ri!e'" " laref,- " quick," or .. s,ow,-

lii-ir,:. 
f".i*,ff$"r#e 

rriag gea.r, aad au lios.

,:r:r. j1iiiffi,.1i:"i.*?,;g:i.,f;:*t;"r
r.:ie :*. is .ru:;i:e g"..""i"_ 

"ioilip.",
liri,.i::;,J,,i*,".81,,:.."1;4i;,ill;,1*:4itSr?f ;l. # lti"; ?i:J::$'.",.':l$jd,T l, ;;il".

f 2. 3, aaC.: 1 : | ;"_ir,. ="; iJ*ilri.."'ff1il.r_ff:t
, 111,..+ c*:crult-r.spcn:e rhe g"-", 6 *i"p"! in"



"/\
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?BEI,I$I]i33Y D .III. 15

f I orders " Ilalf-cock "; 2 discomects
Qn r qr I'g16-6. -{ firiag gear ; 3 and 4 clown sights ; Nos. close

tup.
lfoE-ShoEld the order 3 Ports ci6ed " be giyeB, 1 ordeE " Ru iD ;"

4 adjusts tbe vrlre: 5, 6, 9, @d 10 hook oD side tackles i 5 md6 bring-ti;
7 md S slip wirch hudls ; all \c- ru the gu ia ; when tle gul is in,
1 ordeE "Wel] ;" 3 ed 4 in ironr sbore ; 3, 4, 5, dd 6 close the IDrt i
i, 8, 9, mil 10 retlm tactles ud rrilcb hadles, and the Nos. close up.

f 2 renoves the leedle-holder ; l, 2, and 3
j open the breech; 3 places the loacling-tmy
I and removes the carhridge; powderman.
I reiurns it; 4 a:rd 5 outside, ald receive the
j long ra--er from 6, and force back tbe

U:ir,o-rn. ] proJectile; 2 aad 3 sling it; 7, E, 9, and 10
I return it; 3 ref,,urns loading-til:ay, and at-
I tends platform-catch.; I, 2, and 3 close the
j breech; 2 replaces needle-ho1d.er; 6 retur:rs
Llong rammer; and the Nos. close up,

liorE.-If the gu is loaded. with a fued she[ it is to be flred away.

f I sees the gtn placed i:l the securing
i position, and*everfth;ro is secured aLd

Srcrer. ] ieplaced by the i\os. " that cleared it
I avay, and, when everythhg is finiqhed, I
Lorders "Fal-l out," then " Stand at easo-"

DL\INISHFD CRE\I'.

Number of men ...1 S, 9, or 10 6 or 7 
'. 

5
L o a d h g - t r a y . . . l  3 3 l e
S ; o " g . ' " ; . i ' " " n r - ; ; ; ; ' r Z
Long-rammer ..] 6 G i z
\1-ipe ibe cup ...1 6 6 I 2
lYorL project i le . . . ,7, E,9, andlO3, 4, 6, and 7 2, 3, 4, ancl
Ram horne ...i3, 4, i, and S3, +, 6, and i 2, 3, +, and
lYiaches ..., All Nos.

a
o



16 l0_rscs R,3.1. cI;_\.

PRACTICE.
L.rrsolucroty Rlur-ars.

""#i{:3".ff$*Ht"f l"i,t^l'-b""x go, oi'ru" rictoria, ane* ?T:t". "er3u" tJ *In,ii i:il;,T.fi,l!1ffi g. ;ff;
."ff ii}t"|"##ffi "*:ry_" +. -."- *?ii"iii' m" eo,,andattention;;ill".iTj-$::i,TrJ"",tHT;:.H"_f,itr;

#,,iiil#fii{##j"'?q";5"Tffi/irqm.."r,
n1opis"e4' rr 

"r"^tin"ii"ry 
or the crer or gu:r be n6! so,.-

Xl"g ";;d;";1" ifi,SiTf;ulohff ;#.,H l:"ti:
Cr,annrrc loa Acrros.

I The eunrwili,be,cast loose, mn out, andtcrro\. I]"_.j.-q "*-f1.]1 cbarge_ aJJ',iffr."a *.+
r^b r..^- -. ]#&':t"'fft"'J;H#t 

'io'":ip' 
""r'"i- "***r"*'"o 

li"rit?iffii"H 
for.action' but no powder or

- ItiDr?E\-DE-\-! Fre,rse.

::ij::"+:E-r{*#i"f :t!!:.?..1,",1',;xffi :}lrnmn
,";-t""lr";* 

no dificolry ;a iaying ,a* gr" b, iigili 
"i".ooo u.

h-lzrrsorsr J A cautic

""*H:;:. 
..i n ilJlil,1li rl"r.'$"1?hlrre d escriptior or

r-' ar'Ds, or i
t s :T  T \ :  r  | ' ' ^ . -

Qi;.;;;;r. i,.il"s"-.lihe, direction on, then orders
ttwne.lhe;tii:ec- 

| 
,. il6.:,t 

uys rbe gua, then orders

tJB--rLT. i
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f f fires at hie omdiscretioa; and when the
Cowr\c* J Col,it 9ol i! F iaid r'or loading, sponged,

I ^q* q"d{ withoat orders; r tbiu p-rodedi
\wlllt tne trug.

Crasr tr'c,ntc. 33 h psgtiminarT Drill.
- llore-If electric gw ir io be rged, it sill be wed belo!. tb.e caiitortor ildE)€Ddat friD:, thu ,. !!rciric'hdqperaert flring."'- 

*- *

- lbe gpt crff TiU be t&lght tbe.6.@sage ol EEre lErts lDd stor€+ r:rdbow to 8t tho; a16o ihe rdomi or Ee FoMd-

7 7

'4////,/o

i.r2offi
"*

,&./-
-_q-7vz
{z-zt*- z1

"/:';?,t-,r't..4 ) r{:ee:_



It g-nlca a,.1,r,. cus,

&INCE N.B.I. GIIN.

. Drss&rrrror or Gus.
Calibre, 8 inches.
Weight, 12 tons.
-Preponderance, nil,
Length of bore, l/ ft. 4 i:r.

,_ISie :ebqt]y i::creasing from I rn t00 calibres at the
.?:::9h t9 r.in {.at 10.8 inches from the ,.*ii"; i.ti"a*unrlorm twist, I i:r 40.

*r?.#"ffi|??*j?#"u."no+ 1" s0, ro the lefr, ro compen.

-,-lh:.grr" is mbunte-d on a.oaval carriage and. siid.e, Theelevatiag gear is on the friction-cone prUEip{ana 
*ai-tacUea

to the left bracket of the carnase,
The carriage is double_r:

manerr rouers, wiih E6ri*T$-ffiJ.gh-6 
iron, ancl on per-

,- J?_g".ld" i. of,the Service patteri, ard is capable of travers_rtrg zo- orr each bow.

PRELruNARY DRILL.

"" k f.":t+r": drill, the principal duries to be performed byacn.ot tb.e gua's.crew, in B.J_. g:r:i exe."i.L, *" fJiv jJta"a.
i.T T"r-gh anention can_uot be irjd-;;;'fi""";;ni"iLr*._uo1 oJ the men in these dnrapiciity oiE"-#" ffiili[Til;tlo,' which the aduracv aad

ffrfigi3fff,13fr. r,iu.
Over all, 19 ft. 3 in.
Number of grooves, 83.
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PBgI,1trrI](l'BY DBI]J. Ig

fne following driil is rbr &bch B.L euns- The sur's crew
will conxisi of 8 men aad 2 P.]I., and. rill fall i.n asJollolrs:-

7, 5. 3. 1. 2. 4. 6. 8. P.M-

f I in rear, facing the port; 2 oo the righd
t in liae rith the sishts;-3 on the left in 

'iine

Cr.osr Up. { yrt-! fore part of-e-arriage; 4 on the right,
lia line wit-h fore pa.rt of 

-carriase: 
J ir-th6

[rear of 3; 6 in thd rear of.1; aal io on.

Nmsrr- 
{"#*.t*n 

crew call tbeir Nos' ia suc'

Cstxcr f , At F: order ,.Change rou:rds," 3 becomes

i,o*;.;' 
ii; iil$it 

renai::der move rouqd one place

Frr.r. om J -{n. g:ra's crew place themselres in res,r
I oi the gu::, as before detailed.

Cesr Looss.

f I ard 2 ship sishts and prepare firins

I g."";,3^ proridis piuch and irriners; 3, a]
| 5, and E unbar, opu the'porr, aad clear away
I froat securing+haias ?ra- Uua ; 3 ou't
i to'lpion; 3 an'd { remove iront shore; 2, 7,
{ anii 6 clear away re!,r securinc-chaira and
i band; 7 and S sbip whch hand]es ior irain.
I iag;7 clears away-sbell vhip: S tckes dowl
| ;!on-ge ar,{ mmer; 7 aad S trice up a pro-
I jectile../\\1en the gun is cas: lobse-tb.e
LN0s. c lose nD-

f 6 altends compressor and. eases the gul
I out; should. the s-unremaiastariolarvon-the
I coropressor beiniease,l uo. I ord.ers .,?acLlee

F.cs Our. _,| rar:.but"; ii,.t, 5", anJ 6 hi,okonsidetacklee;
I 2 ard 5 bring-to, a::d at:end fal!.s; T and 8
I sh.iit v-inch hantiies; 3, -1, i, ard S run out.
i \Yhen the gun is our the sa:-ce -\-os. reluro
r tackles, arC= rbe gu's cres clc:e up.

:iorL-R.hen th€ gB is out, \0. 1 dlfecr; :l:. lrcpe! rdjEtEeli oi the
coepressor.



n g-r:qcr n.s.L. eux.

f 1 ard 2 open the.breech, usirg tle leverif
I necessar}.irl,lees the bore 

"t.r.] 
*i *pe"-

I intends loadirg; 2 ta,kes out oj"iloiroror",

I ***H:'-n:iier; 3 pla'ces rl"oi4orti
I 

o.Lays lne gun Jor_ loa.:iirg; Nos. on ine ren
I or gun haul projectile in tiae v-ith theI breech; 7 aqeia! ih;-fau; l-I"d'i 

"ot.I and. unslfug it; g serves the r".--e1. 16 4,LoEl. .j B, 4, ̂ 7_, a:it s in--no-"; }"r"t-+ i*" tn"
I 93,*q+ge c19.e f_roT powderrnan, and hoid
I rr lD. rne wlth the bore I 6 reverses the ram_
I mer, a,nct presses home the carf,ridee,4 tear-
J 5oe 

utrrt e shalloon, withdrawsth!rammer;
I ti,returns jt; B ref,urns loading_tray; I a:id i
I crose tne br.eectr: :l replaces needle_hold.er;
, / ano d rrrce up another projectile; ald
Lgul's crew close irp.

. No-rE,-When using time ius, B wiu screly in the thinble md peltetjust beiore the shell is entered-
_ In closing tbe breech, carc must be taken to see the breech.bltrk closetdff"O&t:" l@kins. s the threads of 

'tnJicrei.ir"1iriii-to'ie"cut 
aa

I and 2 adjust the sights; 8,4, /, and I
man the wilehes, and rrai_n under the direc-
tion of l, who places himself at the ertent
of his lanyard. 

-

,NorE-This mitbod ot laFng the gm for direcrion is rued nhen tle
ff.f^*_lrj l1!1" jhrougb tbe pon, and Do doubt can erjst s lo iB p6ition.
_t^"^9-9j19.1 tor trnEug' arc .,Rigbt-" (or ,, Lefr , '). ..Qdck,,, or 

-,,S]oF,,,

Slnrdrpg i-9 tbe-dEeetion in wbich rbe mwle oi ihe rln is'to be traineA-waen tne tuectron B on, 1 ordere .,StoD-',

. When de€ection is require4 bottr raogent siAhrs fie a.diusted. Z att€nd-Dg tne_ng'bt ong md it is lamed beJ-ore-tledisiaace, ald iis ue 6ontiaued,a.l.tbougb tle distsce mal ltier utit otlencist ord;"d- 
-* *' *

1, is rcpo_mible tlat borl sights -ee adjEted a€ordjlg to ttre ebIgeucl projdetile the g@ i€ loadea FitJx

^-T:9.9*,"S"+gu]d b€ D-aloq4 1 estieates ihe disiaEce of the object,sc Mjusts the sigbt amrd_inrlr.

Drnncrrot',
Dtsre.rcl, or
Erlvatros.

Orrrcr-



pl'l5,l-u__Aty DBEr& ZI

f 5 attenils elerating geai, and Iaysthe gra

"'.wrm 
J "iderrhedirection olI, wlosive; theor-der
I ::&ir" 

'(or ,,Iower")j when"laid, I ord.ers
L', \fell',; d sets taut the brea!_

R.rrry. 2 conaects tbe frriag gear.
lion-the gul uy be eleiared ad teiled at rhe saEie tiEe-

[ .], fi*l pf p.Uiog t]e laayard onartiy
lFrrl a Jer!; 

'J d.Ecoluects the firing gear;
!IRE- 

{ I ordels ..Rul our"; 6 attends comp"rffior;
J 

and,,. when *9. S"" is o ._t, I lays the gun foi
\ ioaanng, and the creIf close up.

f I waits a co:rsiderable pause, aud tb.en
trfrx-rm5. J giduT ,".8alf-cock; 

' ! disconnects firi:rg
I gear, takes out the need.le.holder, replaces a
\primer; I then orders ..Ready.,t

i_- I and 2 open rhe breech, using rhe lever
I iJ.lecessart; 3 -places rbe loading t*y; 6

Srosoa I Fpes ]q9 cup; ij se,n-es the sponge; 3 a,uii
| + carerilry sponge the gra; g thenprovid.ee
I r_ne ramm,er. .Ihe sponge shou-ld be v.eil
lrta.nped when firing. 

- -

T ^ . -Lo.{D. -Js before detailed.

^ t If ai t\e .,Ready,', I ordex ..EalJ-cock";
Czusr Fm,xe. 

l:. disconnec.ts fi'lig t;;-1 ;J*21"*;
\ srgnrs ; gu! s crew close u!.

- \:grl.-tf r 1.... loarlbg, or &fftr:he irx :s ir€C, tle order .,Crue Firi:s,' shoutd. be siren rhl lm"din3_ rv,u:b. c;n;1,+c:;ia-ii" iff. *"*close up. Should ir be nrcesur:
1or...rbaraere,;'to;;-ilii";,:T,,'Ji";:i.Xt",rTt?ri*io",f !".,I"H;firing'' posirioD.

^ ( Shodd t}e order ..Close the port', be
Li-osE TrE .i grreu,l.crders

-t'oRr. 
I wben th.e gun is.i::, B ard 4 ciose th.e porti
t an(l g?n s creE- ciose rip.

^-:-crf l . -?he pon ra1. Le clo:eC to prci iL:  - je cleF j loE Ech:!A_q:D
Lre, o:  to keep ibe sea cui.
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( 2 removes tire neeclle-holcler; I and 2 open
i the breech; 3 places the loading-tray, and
I withdraws the cartridge, and pov'derman
I returns it; 4 and 6 outside, and receive long
I rammer from 8, and force back projectile;

I 2 and 3 sling projectile; 7 ancl 8 retur! it;
I 5 attends elcvating gear; 3 returns loading-
I t"u,n: I returns Initi rammer; I and 2 cloJe
I th" br"""h; 2 replades need.Ie-holtler; gttn's
Lcrew close up.

Norr.-1f the gun is loaded with fllletl shell and iuzed, it should be fired
if the ranse is clear,

The ord6r " IInload" may be given, to alter the charge and projectile or
for securing.

UNr,oao.

Sncunn.

I sees the gun trainecl to the securing
position; I then orders "Run in;" when the
gun is in, I orders "lYell;" I and 2 return
the sights^and firing gea!, ! the pouch and.

I primers ; .3 in tompion i 3, 4,5, and 6 put on
i iront securinq-chains ancl bancl; 3 antl'4 close

] ancl bar in tie port, and place front,shore-;
| 21 7 , and 8 on rear securing-chains and band;

7 and 8 return projectile and winch handles;
7 make up sheil whip; 8 returns sponge and
rammer. 

- 
When evbrything is finished, I

[orders "Fall out."

PRACTICE.
This part comprises the clifferent moctes of firing, together

with other matters connected with working the guns.

No definite rules can be laid down with respect to the
application of the various mocles of firing. This must be left
to the discretion of the Commanding Officer.

IMhen one gun's crew is workecl by itself, the drill should
be carried out as if it formecl part of a clivision of guns.



PSI.CTIgE. xt

_Il:1",*9^F i?p.Tpd upon be men l,a* layhg the g':r
ryoi D".loo caretnlty performed, and requires 

-extieme 
care

TTTIT"-,"n 
the parb of rr*o. t, as weii as the intelligent

co-operab.on ol the guD's erew ia carryiag out bis orders,
Loading, on the_con{-ary, caanot be exectrted.with too much

raptotty,.pronded Deither the safety of tbe crew or gna becompromised. - Afrer the gnn's cre* [are been well ooha iIr
pnl:g Tords of commald, they shou.ld be carefallv insbucteclrF wor8ilrg lb-e-guns rithout tbem, and the emplorrment ofsrgrals sb.otrtd. be the u.su.aj praciice. They ehould. ako beiastructed fi3 wslL-ing ihe guni with il-;-,i"Xed 

"-r;;.If .it js de_sted to keep ,t|" pt*. open, the order (.por,rs
o_peo" _is to be giren, 

"nd- 
tnx order rs to re&.ain io force uatil

the ord.er ,. poiG ctosed_ ,, T,: rhe , ;C;;-fiG;pi'rit"", 
*irt

the por,c open, the gan is irc be close .;;.-fi'" f.oGiiro 
"""to be prorided and-f,riced up as soon * tl"-g.;-il o-;i, o, i"i:he "Cea,se firing,, posiiion.

^.9:9". ry_!:--q To.:"1 for ttre firyr time, or on anJ.
",""Dg,e 9J crrcarrstances that may render it necessarv. ].io. i&lourd o.lrect l+e proper adjustmeut oi tie compressor', so thaf,
rre recoll will noD throw any uadue slrain oi the carriage.fhe amonlt of -co_mpressiod required *lfl a"p.oa** tn"
:narge, motlon or r.he ship, &c., when firing. It- is imporranr
!o remember that when tbe connressor barsiad plates a're wet,th.e reeoil wilI be increasea oi*"g to-in" aGi"irioi'oi tn,friction.

Cl, ea,rsc loa Amro-r.

Acrros, { -Ti: g":" are io be ca,st- loose, run out,
t ano toaded., and the crew close up,

Foa hrrfisr. [ _$_ rEf", sithout powd.er bei:cg pr+.
Acrros.  

'1ytded. . . . fhe_gus 
are to be loa"ded'r i i rh

LproJectue a::d o.ulrlxy cartirige.

,-I@.-f." uDamou€d ships, rhe g!trs re io be loaded Fith leduced

ii,,';Hr"g";;5"e*$'";:,t 
"tn",t';er+, 

sbj;s-;'-;t$; ;;;i ;"*'



E-$ga E"r.L cr-\.

lr-asPx-\l!-rr Fnr:-c.

E:rc:'are Fren-c.

l: .3-:,. i:tg, rie \-ce- I si:o,:]tl seize the most falourable
::-:r,.:::"r:-s cr.ieiir-eriug ther fre. To be effective, it is
i:i-i,:.- 

.: yuf ehouid experier:ss !16 d'ifrsuliy il iaying
::., Jr::s --t ::ili 35 sOcD Ls t-Cey a:e OEt.

. I:i ir=::hc-ri 
're 

ased when :he objeei is risible from

i:r:c-'i:rrr::{#rn=*l;iJ#}t"xtllldeseriptionor

Cl-'-.-: -&,ic,sc- :
sltE: gr 1

l_;,:ic::o-x, . ?1.e sighrs are ru L€ a.djusrctl, and the
Lrt.:llc€ I 5,in is rrai::ed for rbe obieci.

;:;-r!:.iY, ,' ,. 
L tlea o:ders " Elevate;" I,ays the gua, and- , n '- r - 7 g:ses txe ro:, .. f.eau-V..'

ilz;26.' ;
, I Sres at_ nls os-r discrerior, and ord.ers

,-- :::r;:-\(-i- .' :'R'5 cut." \11:: the gnr:r is out, it is laid- 
I !or. loadtng,. spongeJ, and loaded wiihout
lorJ.ers. .j. ihen pr:cceeis n'ith the firinS,

J__.: I=:-x;. , {;, der,aiei L Fre[ni-ery Drill. IJ t-he
.,.::-5. rs l:, i: Lr :c te :u ou: and ioaded-

I:ir:.-]iaEL:!. silp hs radc:, iie _:u sLoCC be ired a iitue beforei;. ijt:j :.!e cf, r:ii tre objec.
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PBASrISE. L5

f As in Independent lirilg.
-l- I{'hen dre 

^orrier 
for aov Erins is rreceded

,.- lAv trhe rrords .'PreDare-for,"ibe ianr ^re
Cusr F6rye. i t; be laid, but not brought io the "-Readt;-

2-/Li#a:;u'ff ',#Tf,s;,T.ifo?ffi
L roulo-

Cr,osrsc rer Poars.

. Jh"-potr may be closedia any descriptioa of firi:rg, ior the
iol-lowurg reasons :-

f. To protect the grn's crewJrom mashirrs-gl"r' fii€.
[. l-o preTert Eater co]nmg rB.

Irr. To sbut in the Iights as nuch as possible at night
r iha

1 The ord.er for any fri.::g :ray be girea
I frornthe posjtiol of "Close ports" ; I givi::g

Cr,osa Poars. -{ the ordei " Rur ont-" 3 i.nd 4 will'thei
I open the ry"t, r"+ *'hen the gu is out
lproceed ia trhs usrral manner.

Surrr,r or Spqrp Sroar-s, .1,-sa ]Irrnoo oF RE"i.4.crse
Drsrsr"El Grx Grle-

Noprecise rules eaa be laid dorrn for rbis erereise, as mucb
must be lefr io the indiritlual iudenent and intejiiserce of
ttre oficers of the rruarttrs aad ihe\os. t. "

Tfhenever anytlilg is broken, carr-ied away, or read.erecl
useless, it is at once t6 i:e replace<l by ihe \os.- whose d.uty ii
is to attend it.

I orders one or rnore of the highest \os. to fa11 ou! a.!d.
prodcle the spare stoles reqnired., aad assisrei.l by an armourer
wonld replace it.

SP-{BE GLlr.

.The g-.rns' crews are u]l to b" acqueilted rriih tire shwage
of spare stores for theil gus, such as r-anmrrs, sliongei,
tackles, shell whips, hald-spites, v,1-ni.g-!:: rcpes, and are



26 I,rscs n.s.l, cos.

frequeatly to be exercised-T*I"p1"gi"g geg,r at tle gua Etrp-posed to be broken or rende,red riseless] .ia *o"tl"gil" goo"rith-extempore and -ake-slifr arr_ange,gent., 
-i"t!""'ooorct_

ri-l|:,I-:f i*qg3-Y"d','Tg3:Hki-r.";-##-!i1""'i"g
:l-"_T-pli"j 

ior elevating and controllirrg rhe gun if ii eccro.enr
occurs to the comDressor.

The gun should not be kept out of action for a longer timethan cin be avoided.
. lf the ship has much rootion, the slide may be secured with

chocks, a;nd the direcfion ot ihe oljecibi"Gh;;'by ih;
helm.

EXERCISE 3Y SIGNAIS.

^ -After.the guns'.c-rews have been well traiaecl in the diferelt
ffrtlgs, they should^be made thorougbJy conversant with ihe
rouowrng sy-stem ot stgr+; which should be used instead of
tne words ot command for rrhich they stand duling e=ercise
at guarters, unless smoke, darkness,-or some such"absolute
necessicy rend.ers the .vsord of ggm-r.d necessarv-
.,This method possesses the great adsantage'of enforcing

suence, and compels the gun's crew ro fix their attention oi
No. 1.

Sresels.

6. Jf at the-breech of the gnn, I ertends his
I left (or righr) arm to the iear in a liae with

- | the shoulder, the palm of the hand tnrned
URDEBS. I ia the d-irection towards which the sljde is
Rrcar (oa -{ requiretl to be mosed.

IErr.) i If at the exrcnt of the lanyard, tbe left
j arm is to be erter:ded to the frdnt, above the
I right, ttre palm oI the haail a,s before de_
{-tail.ed.

_ RrcE" (oB f As for right (-or left), but moved. quickly
Lrrr), QmcK. 1ia the recu#ed aidti;; 

-- --'-- :

,T:T_"lr_ i .+u arm exbended to the toonr, the pal:n
(IiaIsE or- J oI the h:nd ap or dou,n, accordi^e as- the
r.owaE ) ( breech is to be raised or lowered. 

-



?BACTICL

Rrl'ls. I slacks the la,ryard.

f Tbe ulDer arm exleaded i:r a iiae lrith
R,x-sr. I tle 

"hooliiet, 
and the fore ara raiseii per'

Ipendicularly, palm of the handi;o tbe &onL

; Itr haininc orelesati.ag, droptle h'"d;
Tfrur (op- lh 1'nnins ii or oui, f riises his riahi arm

Sror). 
<lperpendiciiariy, paln oi the haad to the
lfront'

YT

Tlar.r-6g6g. I slra.kes the lanyard,

Tbe suo is ru:: out or in x'iihout orders. \fhe:r the
erecutiie order for ihe firing is givel, the guns' crews at once
get into the trainiag posiiion githout orders,

If the pori is closed, it is to b€ opened without orclers,
when the executive order for the firing is given-

'When 
the gu is elevated and baineil at the saaoe time,

rcords of comiand are to be giveo for elevating.

$Aen using electric gear, words oi command are ased for

" Ready " and " Ilali-cock.'"

DnILIISTrF'D CREW.

Wben casaa.lties occur, 1 directs the bighest Nos. to An tbe
vacancies, except in the case of 1 or 2 be-hg remosed, when
the racanty should be fiIIed Ly thelorsest oiginai lio.'

Eeample.

I. With a foll gun's crew, fall oui I ; 2 takes l, and direets
3 to i:ake 2, a.nd the highest No. at the gua io iake 3.

il. Ti-ith a full qur's crew, ia1l oui 1 and 2; 3 akes 1 and
then C-irects 4 to ike 2, the b.ighest \o. ro i;ake 3, and tbe
nest highest io take 4.

In all cases of eserci:e siih Cirrhished crers, rrhate:er
additional vork they nay har-efo periorm, the \os.'will col-
tinue their duiies ai ii n-itl a futt d'ar's crew or:less othenriie
rBecified.



?A 8-rsgE s.g.r, eu-N.

The fo11ov-ing table sbows the changes i:r the duties of the
sereral lios. of the gT:n's crerr, aad the add-itioaal work to be
performed by then (when working the gr:::s .eyi!! iliminisfied
crews l:-

4 UeL5 llee.E M u .

t
r , 3 , 4
3 1 4

2 , 3 ,  4
3
,

1
1 , 3 , 4

3 1 5
2 ,  3 , 4 , 5

D

2
I

I
I

L ,3 ,  4 ,  7
c r t

3 ,  4 , 5 , 6
3
D

5

o
I

3 ,  4 , 7  , 8
7 r 8

3 , 4 , ? , 8

6
E

Compressor
Ra,mmer
Rr* Ilome
Projectile
Wioches
Loadins-trav.Wioe 

cip 
-

ao eleYate



6-r.icaa-s,L or:i. n

6-I}TCH B.B.L GITN.

DrscBpTrox or Grs'
Calibre, 6 inches. i L."#! oi riiing, -10ft- 4'4-5 in
Tfeisht, 4 tons. i Leagth, total, 13 ft. l0"r i::.
Prefrnd.erarce, zil.- i k"qb orer all, l+ t. 7 in.
tenlrtU of bore, 13 feet- ! Sumber of grooses,98.

Ei9ilg', spiral. i"creasirg i':- o:t,!,.?_.*.T ],.f_^f ""
5'15 ircfiirs iron'the muld' Renaiader t ir 4O caiibres.

ft" Eoo is moanted oe the caval liydraulic automatic

" c.enire--pivot carriage and' s1irie-"

?REIIfiI-\ARY DRILT,.
Albert.

The gu:c's crew will coasist of 6 :neo and L P'\1., aad wiLl

iall h Is follows :-
P.]I. 5. 3. 1. 2. +. 6.

i I ia rear of the gun, faci:lg the Pon; 2
lon the rirh'.. i;r li::e with rbe sighr; 3 on

Cr,osr Up. { ti:e l"it. iisiJe tbe s):ield; { on ibe rigb:,

I irside :he shiei.d ; 5 ir rear oi 3; 6 in rear

toI  4.
f The gur:'s crew calL their lios. i-u slc-

aulrBra. i cesiou]
!'rr.r. Qsa. 

' 
As before detailed.

.- I an,i ! ship si5hrs aril prepare firing gear;
i 2 orovi.des p-ouch a:rd prmen, a:rd comects
j t.iiri"g geir, tahes tp i9u. flap; 3 oni

Casr Loc,s:, j tonpicr, ar.i prouidcs loading--rray,; -1 prc-- 
i rideis spon<e 

-ald 
t:ammer ; 5 a::d 6 clear

l t.tu1'.""."iiog-c.lairs a:rd sl:ell whips; 5
l-pro\-ldes Prolectle.

NoaE---q' l :cr  iLe l t ; i  : i  t r : i  l ;csv, 1:r ihs:he:! ! .  to el lor2io Hscre$'

res bci t  at l  pui  r l  i r lLr.



en 6-Ncg R'.B,t, c5\,

I ard2 oper the breech, usiag ihe lerer

Loeg.

i.f r.ecessary; I sees the bore ciear, and
scr:erh:enCs :he ioadile : 6 ripes tbe cuo :
! 

'rakes 
our neeiie-hoirii:-, plac& a prime'r,

ard laysi;ire gua for load,ing; 3 places load-
lr.g-iray, aed receives projectile from 5 and
enters it; .l taLes the rarcner, a:rd, assi$ted
by 3, rams home; 3 tahes cartridge-co"e
ii-om'P.lI., hclds it u line with the"bore;
4 rererses rhe ramner and lresses home iihe
ca*ddge, iear:irg of the sh;Iloor; 3 relurr:s
the loadiag-tnJ'; 4 retuns t-he ramner;
I and 2 close the breech; 2 replaces needle-
holier; 5 proriCes anorher projectile;-gua's

\ erew' close uP.

l{crs.-Cile shcxlC be irlen b.r \o. i to see ta€ !:irg-h@er dose
hosq s, i: cpelirg th€ bre€c4 ii is Iabi€ to stcie agaiNi the wiage.

Dsrlrcrros. i -
fr,**;r-"; 

-;l 
I I and 2 adj:ist ihe sights ; 3 and 4 ne.n the-F.;;;;r:- ., wincbes a::d rr-ain unr.ler ilre directiol of l,

O*;;.-' I who reilres io lhe ex:ent ef [i5 lanyard.

S€e Sotes tp E-uch FreUursl' Dlill.

| 2 atterds eler-ating-gear, an{ lays.the qu:r
E? .-, -_ ,1 rndel iile direciion oi I , who gives tbe order

I "P;Lise'' (c: "Lorrer''.;; rrhef laid, I orders
I " Well"

R'els. 2 coa::ects the firirg gear.
:icE--fi:e gu na5 be ta.ined arg el€Fatai ar the roe tios

f I fires b;- p:llirg rhe lar5erd smartly
FVer J *irir a jer[ ; 

'l 
djsJouects t6e firing gar

I 
rhea tle gur is our:.2 lavs ihe gun for

\1oac"i!g, ALO:he Crel[ close up.

f 1 waiis a coasiCerable pause, and then
I,irss-Fer- .1 o:iers *Eia1i-cocl;" 9 disciuecrs the fring

, gear, takes out tL; :<edle-ho!.der, replaces a' pilcer; I tlen o:ders ,.Ready.,'



PBASITCE,

f I a:rd 2 open the breech ; 3 places tbe load-
- | ine'tmvr 'lirorides, and, assistedby3, care-
s?o\GE' 'l 

fufly spci"g_;" tfe gr:r ; 6 wipes the cup; 4
\ theD Drorldes the rarluner'

lo-m. 
' 

.As'before detailed-
lion-The spooge should be wen dmped wlen fidag' - -

{ lf at t}re "Readr'' ' I orders "Ilalf-cock;"
Cers Fe'n;c. I 2 discomects the firirg gear; I and 2 down

( sighrs; gr:l's crer close uP'
See ,r-ote to sinctr PreliEiDarj Drill.
f I removes the leedle-holder; 1 and 2open
i the breech: 3 places ihe loadi-ng-tray alil

i withdras's the cirtridge; pos'der*an reunrns
! it : { receises long rammer trom b and Iorces

L\aoln' 1 back nroiectile; 3-receires it; 5 returnsit; 3

i t.foti" I'oading-tray; 4 the ramri-er; I md2

I close i;he brejcb ; 
- 

9 replaces the need-le-
lholder; and the gm's crew close uP'

liorB-The 3u must be ira6ed for unloading'
f I sees the gun trainecl to the securilg
i oosition: 9 sdrerss in tbe bolt, and' puts

I bo* 
""jt 

flap; I aad 2 returo. sights antl

sr,*F j fitiog. go"t i the pouch and primex: 3 in
DiULEL 

I tompioit,andretlrislo-adi1g-traF;'lretlrns
i sponqe aad ranmer; 5 and 6, oo securireg-

| 
"itui"., 

return shell whips and projectiles'
iTfheo-ail is finished, 1 oiders "Fail ont'"

PRACTICE.
The lotes to Practice for 8-inch Gun also apply to 6-incb

and other guns.

l-^*o / . Th" gnn is to be cast loose, loaded" anil
5ur1u-\' 

lthe gua's crew ciose uP.
i Aiabore. withoutp6wderbeiagprovided'

i onrL-\EP'cis:' 
] Ta" g,* is io. be loailed sith projectile aad

5ur1u-\' I durnmy cartridge.
Lxorrr'r-lrrr f A cdution, to"iadicate the description of

Fm.r-xc. \firl:lg aboor to be practised.



32 6-n-cs l_s.r. cus,

Cr,osr Aiosc- -r
qTnF .  I

nr T)rm.rmrnr- |

Drsr-1-xce. 
' 

i . Ihg sights are adj-usted, the g'u:r trai:red
(namc, the flor rle obJect; I then orders ('Eleyate,"

disiance, l7 ne- i bfs the gu:, and gives the word "Ready."
cessa,ry,t i
UBJXfI. )

( _ I fires at his own discretion; a:rd, wheq
Coytaxcr- .l ee. f-un p 9ut, i.t is laid_for loadhg, sponged

I 
ano, roaded wlthout orders; I thenproceeds

r. wlEtr tDe nrEg.

Cprse Frrrr-e. { As. detailed r-n- Pre-L::gnary Drill Ir the
LgIn Is rueo, rt rs to be loaded.

*)&E;Til lo""*1T itr yr::i1:' the su sbodd be nred a lif,tre berore

n-__-- [ . it t}i. 
!*S3 the,gullare- laid-as ir h-

t:].ocrs.rc 
J depetrdent Firing, but 6red n-ith electric

-tn,a-c. 
ig,ear., At the order ..Ready,,, 2 conaects
I ule elecfi.lc E-1res,

Ctusa tr'B,nie. As in Independent Fi_rins.
- Nor--lrhen the order for ayflJg is precqled by ibe words .,prepue
I9..i_d_"_ry1: ore taid, bur Dot b&ughr"to tLe n p*:ai'; ir" o-ra* ,, n"iafmug 81r€n u t_his 6e blr the o6er of lhe queiErd ior tJ:e 6nt roud--
Sru.eo Sror,rs. As for 8-inch gun.

Srcsers. As for S-irch g.r:,
DI\{LNfSEE} CR,ETV.

As for S-inch gu:r- (See Table of Doties.)

DEiry at &.bcb cu. 6 Men 5 lfeD.

t A

5

2
,

4 ]Iea. 3 !Ia.

Sponge and raqlmer...
tlam -home -,.
Projectile ...
Loailirg-tr",v
Wip€ cup ...

a r
5
3
o
2

,

t

2
2

t

l ' 3
t

r,
,
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6-nvcg r.gr, .{rxsgBoxe Gur-,

6.nICH 8.3.I,. ABUSTBON& GIN{,
AND YAYASSEUR CENIRAI.PIVOT MOUNING.

33

The qul:'s crew will coasist of 6 m'en aod I P.]I., and wili
fatl in & follow::-

P.M. 5. 3. l. 2. 4. 6.

t I in rear of tle gu:r, facing tJre port; 2
lon the righi, ia lire sith tbe s[hi; 3 oa

Crosr Up. { tbe left, in li.ne rith fore pa.n oi carriage;
| 4 on t-he righl, io lioe rrith fore 1rurt oi
(carriage; 5 ia rear of3; 6 il rear of -L
r rr^ -1's crew will call i:heir \os. iaNu:asxl_ t*;""*"i"";.

F.l,r,r, Our. As before detailed.

{ i 
""3 

2 ship sights, ao$ poride fring
I gear; 2 provides pouch and primers; 3 and
| 4 ciear away eecuri-ng ghains; 3 orE tom-

Casr Loose- { pion, and prorides ioading-tray; 4 prorides
I sDoDqe anci rammer: 5 and 6 provitie and
lsirip-traialng wircch hutiei a.:rd s!.ip
LprcEeE; A proqroes prole€E"res.

XoE -All liG mi$ *o dw away uy 6ttilg3 tlat bterlffi witb tbe
vorLing of the gu. Gu? ceF close up-

( L aad2 open the breec\ usiag ihe lever ij
I Bec€sary; I sees ttre bore clear, a:rcl super-
l int€nds the loadi:ag; 2 takes out needle-
I holder, a.:rd places a lrimer ; 3 pla.ces loadiag.
I tray, receives projectile foon 5, a:rd eaters
I it; 4 takes the ram.mer, and., assisted by 3,

Lor.o. { rams bome; 3 takes cariridge from P.fI.,
i and encers- ir (iJ rull chiicge, rcar oli
i tbe shaliooa); 4 presses it bone; 3 reiu:ls



I
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6-L\=cs :-r.i. a3rrsf-at::c str:i,

' loaji:3--ay: -1 rerulas rtrrmer; 1 aud 2
j clo*;he breecb; 2 replaces needle-holder:
i 5- prcr:des. mc-.ber piojectile; gne's crer
\c:ose uD. L/ /'  

t /a -

I I arC I aJjust the sights (! tire richt). B.
J -1, aC 6 mu the winc-hes, arri traL undei
] rire d:recticr oI I, s'iro rertes to the ertent
(oi bis ;abe-Ianvard.

Drri;cr:o:1,
Dtsr,r-xcr, or
Eirrlrros.

0r;:tr-

.-TpTfF., trajrbg drenes Fijtb€ kepi uroed utfl afinr tbe gu
rmf,red- /4

E:ssars. i r,air5,nds,:levatiae.E-*.r, a.d la5;s the gca
LUtcer EjLe orrif!:o3 oI l.

lioE-5 q:i] aEe:d. il}e eleEtir3 qar Lrijl i.tr€r tbe gu bre beee fi:ed,
Ed siil tier 1ay *"hE gu !o *e loa.dirg rork-

Rrapr.

Fnr"

o  n n n r o n r r  € ; ^ .  - - -

i 1_5ies; : discorecrs frir:g gear, mcl at-
,l telds by-pass vah'e, a.rd s-bei r-he gu:r is out
l5Iays ii ro the loadi:rg mark; \-os. close
tEp,

\or=.-13e g1f,! Bt b€ tabed, eleratai, ed fred 6iEElt@€lsll.

i I waiis a considerable paus€. aDd. orde.s
Mrss-Fs.s- j ('Fe.lf-cock".._2. 

.isconaicts _'firing gear;
i iaies out needle-tlolder, and plaCes a fresh
!.primer; 1 ori.ers .,R€ady."

- lioa-Il tbe sl:p is pirching and rolling trarily, 1 Fi1l dir€t g to shut-"ee :r-p-a€ ra.lre ; the gu Fi! th€a remail ic aiier recoij, ; 2 will tlen
aEs! '.re r&re, ud se tbe Eu out to the f.rilg pciiioa

_ f I and 2 ope:r the breech; B places ioarii_ng
Sposc3- j eeS; 6_wiee.s ibe ctrp; 4 prorides sponge,

t rnn. acqrqt€(l Dy J, sponges t!.e gu!-

Lo-l:>, Ao beiore rieiailed,.
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4:lDTAT1SSrrB,CE:iE8Ji-pIfO?MOftirL\c. 35

f Iorders "Ila5-cocli"; 2 disconnects firing
Crest F:e.. j Sear; i a.n<i I don sights; gu::,s cres- closE

I uo-

i_-z urt"oas by-pass ralve; 3 raises screw
i &p; S ships rrinch-hardlei 4, 5, and 6 rae

.tiuj- L\. J i:,- and rrhen the gn: is h, I closes by_pass
jraive; B returns-ierer; 5 retrns 

-wilch

Li"e-dle; gu.n's crew close up.

f 2 removes neerlle-hoider, and .iakes out
] pnTer; I and l- lpen ti:e breeeb; S places
I loatling-trc.J:, r,rd. draws out cartridge; pow-
! Cernan retums ir ; * receires jonirarnmer

lh,'rcsD. I froy'l 6, and iorces bach th.e prJiectile; B
1 receives it ; 5 reiurns it; 3 retdrnf loadiae-
I f,-raf-; + returrs long ralalcer i I and 2 cloi'e
j the breech; 2replaies needle-bol,f,er; gr.:r,s
Lcrew close up.

f- I sees tle gtn placedit securhgpositio:;
j I and_2 rerum iights, iring ge;r, poucb,

^ | and prinres; B in t6n:pio:r: .l-ra"ises iriction-
bECtC?L j t'fe3k lerer, retuns sponle anJ ranmer.

j ; ara e re:um q.:rch'L"iat".;-a 
""[-iI projecti.les; ali \os. replace gear. a:rd. qhen

l_r in ished, I  or , lers , .  Far o:r . "
. . \ -oE-Tie pff ;cc for: i r  i - :xa5 p*9.L- ; . - : ,  c:  i - l rsss6s;"1:. .

s i l l ' f t  dfe sEe a InC Coro {or orberGl:c:  L; .1 i r_ 
--* *--
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12;-PB. ANp g-PB. B,B.L, GUNS.

Dnsrerr:rox or Gurs.

Calibre, 3 i:.cles.
lFeigct, 3 o;:.
P . o 5 . . r , r ; -  r r . .  t :  r - ; .

*:*l :; :i,i: .6;:;.s-T:
tr elgtb c: ci::m!,er. l i 'S ia.- ,  - ;  - ^ .
I€A-5i CreI' l.ti, / i-t , 

': lI.

liur:aber: oi :roores. 10.
y r l  . . r  i - r r F j r i i r

bg, i ir: 100 calii:res at
breech, i ie ll0:.: 7'5 ir:les
i r n n  r r : r z : t '  F  r . ; - . i ' - -  I

i! 30.

a .

9-pr.
Cdibre, ?'6 inches.
I\'eisht. 5 crir.
Prep'ondera::ce, 10 lbs.
Lengih of bore, 6 ft. 3 io.
Leng:tr oi rifline. 5 ft. { in.
Lengh oi po*'"der ebamber,

i0 '15 ia.
Leng'tb over all, 7 feei.
\uubcr oi grooyes, 16.

P-i-'ir3, =lcreasbs, I in I0O
a: Lrec.h, tr in 35 a; 3 incbes
j - r r y ,  

r - - r r ' ! o  ! , . h ' i n ; d -  I  ;:  r u ^ a u u g :  r  E

?hese :-r:rs lte l:ouiel] a! ; s:!lie-:l:tted r.-rougitt-iron
arriagg, anC fi:ed with eierat:r: gelr. in :he irictior-coae
pri:ciaie, :.:i nirh a iiciiol-io-lures-*ol ald iron slide
Scolt* cr ,:hocl:, a::C. ate ro:leC t]:; '.gn5 of tackles a:rd

PRELI]IINARI 'RI:L.
- ahe gi:l-s l:ew co:lslts of 5 r:en nd a povderman, ald fall
l i .  : ! :  : i " ,6t ts:-

,



I

i
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i The sun's crew caII iheir Nos' in sac-

\-nmm'. fcession.-

Fal,r, Our. As before deiailed'

1 1 ships sights' and prosidestube-Iaayarcl;

i r t"t"'" op- tett flap an$ pt-o-:o:. **-

I oo"t"t; 3intu" oot iompion' and pr-ovides

| fi"dlff ;b" t 5 ','a + ciear arav po-rt-bar

- I ard cnaus; 
'2 

ald 5 -clear aray *cunu€
Casrloosr. 1ffiii"r,-""; bol** anrl in. plugs.; l, l,::

i ""a 
f'tl""t asa; side.Thip.t-1l1td.,9"--g

I t'ctle; ;*Jd 
-d 

proside h"ndsp-ik-es; 5

I ;;;;d;' Pto;""r'r'J; Pov'derman' carbridge

Lcase'

f I opens the bre-ech' l'iog th'" Y:f

i r*: m *:n"J: 1"""*r:l 9"":F{&
lh;C ;;';-tu#; 3 Pl-?ces loading-tebe'

ro-r'r' l;;;;";; tt'" p"oj"'itil" trom 5 Pd-the
I caftncge foom- tEe Po\t+ury3':td ent€rs

I tU"-; Z 1"ms home'-and- refoms tne rals-

I ;"t;'3-t;tt't"s the'loadiag-tube' I closes

lthe 6reech; and the Nos' close uP'

4#;E;*r*r"iilrtr:T^d*k*sii,;,rkTs,'yi"*$J
entered- IJ usir!: ltoId,rarcI
belore the shell is eltered-

"ffi'#:;\l"f 
r aai"sts ihesight.

soTl_shoElddistsce}€gjven'lwillrefertoEalgeTablelorelewtioq
due to distance.

^ ( 3 a:rd 4 open the port; 4 atrends'thecom-

- Op"t":- I o;$; 
^ 

ii;g." 
^i;" 

T'" out, and-trai-ued
(tuarins, 'i. *- 1{;;;;;"-c;.;;r- of l, 

"ho 
retires to the

ce,$aryt' I extent of the tube-Ianyaru'

liom.-Orden for tniliDg re " Rigbt,'"' 1"6'" " qnick'" " Slov'" sd'

sben E&i!ed, " StoP." 
X
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xrsvan. {*1ff*t""H?Hfl"fl?i: 
and iavs ihe

lior.-The ordeN for elevatirg are "Elerate,"
" Lcrer," sd, sher the gun is laid, " Tfell."

i I slacLs the trbe-lmyard, and places his
Rr:.pr. { ieft hard orer the right; 2 pla,ces ihe tube

I ir the rent,

3-^-,-- f I opens the b:eech: 3 places {fo6 lenri;ng
>?o\cE' 'r 

rutte i + careiuily .p.,"g.S the gm.

t I orJers " Out itrbe"; 9 takes :!re :ibe out
uE{sE lrP'r\-G' , of the 'ent; and :he gr::o's crew close up.

Ntn-IJ i:he order " Ports clo:ed " r: gisen. 1 q-ill order " Run in": 4
ai;t€lds the &Bprersor ; all \os. ruD in ; n hen ia, : seEs iaui tbe ccn-
pressf; 3 md .1 close the i[rL

1 1 orders " Run in!'; when the gr:n is in, I
i opens the breech; 9 retuns the tube; 3
I p-laces loadi.ng tube; 4 prorides iong rarcner,

Uvorr,. -; ind for.es bick lro;.itile; 3 receires it; 5
i=.to.or ir: P.-\i. =l*t-.:ns cart:iJge; 3 re-
; iurcs loe.iicg:';Le: { retur:s Iong rarnn:e::
[1 closes tiie breech; and the Nos. close cp.

5oB-Ii tbe 3u is lmdcd sj* r fued slell, it is to be lred awa-r-

| 1 se"s t'te g.in plaeeC il the seculrg
I posirion, ihe Saps put dowo; rhen er-ery-

Spms j thiry is retrmed ard secured by ihe Nos-
I rh-1 glsile{i i: a"was, \\-hen ere:srhil3 is
I  ^  . '  .  -

i iieisn€d, I orCers " Fa1l out," " Siantl at
I ease-"



, ,/i

;at {r.a4--lt
tY



I

i



lB.ACfIgl.

PRACTICE.

IS:fSOOE.CTOLy fi,rv r ars.

Tbe.followiag dr+ \.*r the 19!-pr, *3-g-p".R,B,L gn1p,
*nd lqill comprise the di-t'eretrr roodes of firi-og, and the v'ork-
ing of the gan geaerally.

It shgald be imlressed upon the men that laying'the gua
caonot be too carefully performed., and reqoires exfteme cale
aod atiention on ihe pari of \-o- I, Likewise the iatelligenico-

9p"""q0" of the r.emai:rder of tbe'gu's crew;l carrfrag out
his orders, Load.i:rg, on the coatrary, eannot be erecuted.
with.too much mpidity, proi'ided. the safetyol the crew or
grirr De no! comprlseo.

li it is desirable to keep the ports open, the order "Ports
oDeD" will be give!- a.:rd this order rill remail il force uatil
tie order " PJrts ciosed" is given-

, Inthe " Cea,se firing " position, with the porie open, the gaa
snoruo. De crore ou!.

TT-ith the ports closed, ihe nuzzle of the gan shoold be jast
iuid.e the port.

Cr,r^clrrc lor, Agrros.

f The grns will be cast loose, and rolr onf,
I close i;o rhe port, a:rd loaded Firh filled
I shrapnel she.U. a-Dd B.L. fuze, and the l[os.
Lclose up.

1 The same as for "Actioo," butaopowCer
I or luzes are Drol-to.eo,

l-otn-l"o, Fra.nic.

Ac,rIoN,

Foe Exxac$a
Aeros.

Ia this firnrg, the Nos. I sbould. selze ihe aosi favourable
opporfuaity of delivering their ire. To be effectivg it is



.': lli-ri, -lr-l g'PB. 3"];.r. cr\S-

.- : - :-1r;: j : i : l  : i ::;; :: ;: l i  .:o.:ic:Ju la diicul:I i :r iayi::g

l-r j-: : , '  s:: i: ; sd{: i ls :: :: o'::.

:.,Jrnu"tt-.= f A G.uiior, li x,!ca:e :he description of

F:::-x*. i i l lg accr: --c bep:ac:isei-

ir-- r ?a-' 1\

rul cot a,ad
r L a  d , n  , n . t

Eilr-l-os, ci ?
lr:::-rtc;, :-r':> ; 1le pc':: is ritrei, t'ne g"ul

Oi^-sr { i:-:ix:i i;i ri '-c objecr: I rays
: . ; ' i i r , ;  !1; -  '  js ts : le o: ie:  "  ReaCy."
t r - 1 7 ! t o  r !  i

rla?.sssry j-

i I f;,res ai iris c,s:: d-iscretion, aad., if aeces-
1 sa:1', crders - R';n in'' or " Run ou;"i the

Lcr.:L!E:-3E- 'l 
;-ri i:. spl3ej a:d io:ded rithout orders,

'. c1 t!:e :--' ,f,:j,:eeded wll.n.

C*sr Fra:sc, As in Prelinina-1' D:irL

S:ciae. is :r: Ppg[pinrr-.v Drill.
J'r 1 - ' :iL: :'re s:craae oi spare stores,

i : "  b *
3:aI :GT t,3 ;: :Eeg I allsO tLe l€Ilc;*l CT lrou-noeo'



5o!,DEXTEI.T GrI.

I{OBDENFEI,T GIIIT.
{vARK trI.)

Acflox or rm lkcs-Er:sx.

I- fhe haadle rnoring to lbe rear, the friction-roiler
iraversc the concentric Dart ci the actioa. nlate, ar:ri ihe
action block re:risinl steailv. The sprbg aud i,he beel of ibe
leser acti-ng oa triggrr.codb qirives ii frim light -.o left.

2, As the moseqreoi cortinues, the toe of the rction lerer
acis on tbe lockire-t'olt piate. ald s-iil:drav-s tbe bolte. lav-
i:u rhe action bloik free^.

E. at the momeai these bc,its are witbdresa, tbe frclioa-
roller engages il tire srrcight parr of the acdon pjate. aad t-be
action bi-ocE becins ro nor:e 

'nick. 
drawing Fith i: th6 hreecb-

plugs, which eitract the car:ric-le casgs.'
4. \fhen the breech-plugs are c1ear, the friction-ro1ler on

the asiion block bears aEailst the forked lerer. a;cri so pnsbes
the carrier to the left. l{t the same ii:me (iq tle Msrk'i- 8,:id
f. goos) the cocki::g-can or ac6on block begins to press
agai.:ost the ccrckilg-cam on irigger-corrb, c.arryirg the latter
to the rieht"

The be-velted side of rbe tenoas of lls hc mrnsrs press asaicst
the bevelled sid.e oi ihe teeth oi :he trigger.uoib, end'thrs
carry it to the righi.

T'he empty car{r-idge cases iall to the g:ouad, a:!d are re-
llaced bv litrled oaes. Th€ irenons of the ha.ramers Dass
iehind the ]:arnner stud of the trigger-comb, w'hicir is d,ri:ven
to the left by the spring, or by the cocking piece
as the aciion biock moves forn'ard.

The handle is now as far back as poxible, and. tbe iock ia
its fu.rjrheet position irom the bsrrels.



jt :oiLtE-\Ftr].r Grr--

i ! *: : i',. ;;,'-,,');,.i -i'a;1t.r,'1i" -Tie h:liie nert :lores forr*'ar'l'
r - : l - : . , ' .  l  . - - r ' : . : - :  t6tu ' -s: -

1. 1'l':::r:::-io;ler o: tbe actic:: lerer aeis on the action

li:r:+. :".a:r':rt; lle &{tioa'{tl+ck io ihe iro:rt' The iriction-
r":.--. ",- 

-.:i .: i-:';rk, p:essing a;e:rs,r ti:e-ft'rk' drires the
-:.:r:r:'"-:-r i-:c:. '.!:s pir.lr5 u:rriiSes i: lue with the
i:;.:r,::el:.

J, Itc .r;:i,:: l:lock 3d;ejlces :o riie ironi' anLi tire spiral
rit.r;-:: a:- :-.:lp:gsseJ },y t:le hamn:ers, rri:ich are kepi; back

ii; :-:"1 :.:;;-r .-;rcb. Tlie bree:i:'picgs p'ash ihe carrridges

3, 
"1-h..r, 

ile ea:i:ii:e: aie c;i:e hcrne ti:e action bloch
s:cp:- :l-i ire t:e oi :h-a ac:icn-lever causs the lociring-boii;

rLL :c .j.riqe :he 1rclirg lolts itio ;he hoies in the gr:n-
i . 'u . .  s ; : : - : : -e l : .e" : -c lc. ing i :  complete.

.1. ?i: sc*io:r iele: r:cs' 
'regiri :o c:r:l- ihe tigger-comb to

: ;e r i r i : .
E-l irrn:.rr is reiea:"d il i-arn frorn the tooth which re-

teim it. *aC ::e strik€r periaiabg to ii is drisen forward irl
cc=eiiren:e-

r. ih;k IIL g-:r, the secoad barei &om ihe right fires
i:s:, =e:-t the rl:ir.l tarrel fron the ri3ix, lerir tbe rigbt hand
'r*-el" 

a:i irstis the leir band.
TLe a.'t:o: o:- tbe drl's:op is lirS: tbe band leser is

Lrczght ap by it beiore it has-corplered the back stroke, so
tlatihe h-al:irrers cannot pass bel:iii tbe tigger-comb. f-hns
*.e {cl is ec: iull cocled, becarse :Le spri:egs are not com-
i:rei*ri :l'hea ihe atiioc bioek moses forwarii.

Iss:lrcr:cs-* loR {Et?r\G 
"sE 

Gt\ rli \Y'olxnic ORDSS.

le tate ci th,e actian biacl.-Tne g'un's crew sbould be
irq6-lsted t6 ,lo r" f<lllows :-No. t plac"es b-inseli on the left,
ard 50. 2 o.e tire rlbt of the gui.. lf ihe hopper is on,
\-. I :eleases ::e fdpptr carch-a::i taLes off the hopper,
\c. ! ope- :be sprirg loc!., a:d No. I raises the cover.

5c. :' ,i-s's brik r[e ]:mti leser ultil the breech-plugs are
;rtil cieal c! tle cartidge receirer; No. t puts his right hard
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,,!i \o. 2 his ieft irard througb t&e certriCce slcts. ra,ise the

ffif*ii":"**er 
straighi upl and No. 2 cirries ir offm the

\o. 2 L,rirgs fors-ard the hand lerer rvith !r!s left trnd,
taking care t6rt the sprirgs are released, r:.n:il tl:e exiracto:"s
comei-irhu occ inchirori rhe ceaire cro:spier.e: \o. I takes
hold of the lefi Lre.uh-r,Lu: s'ith his rir:h:-L:n,'l. ae'i \o. 2
the rlgb.l b:eue L-plug y:irl,l,:s ;.:'r l,rni f L":h r.i:--" t.La at:io:
btoeh-mtil the brcJ.-l:'-plu:s are clear oi the celtre crcss-
piece, takiag:i:e 1?-eat-c::-uerc tjtrt the c:inc:ors tio nor
iatch aginsi th' 

"e"nire 
crossp:ece or rhe i:oppr: stnp; &zr-

i:he acii-on biock forrari r:nt:il the .*o. 
""i'i* 

ciei'of the
corer &ruls; raise the rci:.ut: Liolk :traighr up oa ead, a:rd
cary il of to the lcii sicle.

Ta replate the aciiat i,1aci.-Proeeecl in ii:e rererse rla,y.

Cltating aiLtl Oilhry.
To clean nad oil tf,e gzf:.-Tlle EEn's creq should 

-re 
spe-

c'ral-Iy tralned tg,k.*p. tbe 3ar :a good .rorkiag order, aod
great care should tre taken ro preeent the accumclariol of
r':rst, grit, and dust. Use Ra.rrgooa oil often, but a little at a
time io preveni i: frorn clo:gi-Dg.

Tle m-echanism shoutrd biileined aad oile-J erer5r monieg;
anrl the charnbers cleared and oiied v'b.enerer aB opfrcrtin;lJ:
cffers during firing.

The barreis and chamben are cleaned wiihout ren:ovi::a
the action bloch, i:y simpil-, openi.g. tiie corcr,_ pus.h;.g, tii
hand lerer into the " P.eadv " position. ard cleaai:rs rron
the muzle vith tov oD the dlearing-rod, anC ttrsa 6;1i"g tie
cl:.ambers Jrom the breech.

\\:hen the mechanism is to iie cleane<l aari oiled, the actioc
biock should be aken ofi', and the trigger-comb ifted out by
hand; then clean hammers auri fi:iag-pins, putti:egol lif,tle
or nc oil, and see that tirey move quite fleely il tberr e!:nngls;
clean off all cloggeC oil aati put on fres-il oil orr the t:igger-
comb resrs, stuii, ard into ;he friction rollere, action pEt",
1ggling bolts aad piate, or tlre slitii::g euri&ces oi ihe fra:ae
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for aciion block and cartidge receiver, on the cockirg-cam,
on rhe working surface of tbe ca,rtridge receiver lever, on tle
trumions, and into all the oil hols of the crosshead; feel
tha,t the |6clring bolts run freely; then re-assemble the gn::.

Spiral Springs.
The gun's crew si.onld be instncted how io sifft spiral

slrings. hammers, fi ri::g-pins, and er tractors.' 
To"change sp;ial spliigs.*The aerion block need noi: be

d.isrnoanteC; brlog back ihe hand leser to its rearmost posi-
tion; unscrew i;he thumbscrew uniil the should.er is free;
raise the spriL:g bar gradually ard 1et it fall io the left, the
ehest being placed close behiad iire acrion block, so that ihe
spiral springs do.aor jump oui of tbe grn; chaage any d.e-
sired. sprilg, repl-ace rbe spri:g ber, ald screq home the
'"humbscrerv.

To take aut a-firing-pitt,-First remove the extractor.
To tLttttgt an ertractar.-The centre of the extrartor spring

rcr:.sr be beld dow:n firnly, and ihe extractor screv thea izken
ouE. Before puttiac ir sn exi:ractor, care must be taken ihai;
the ffri.ns-oin-is rigblr fosarJ. so tha: rhe lu: oo the rear end
oi the ex"rrictor is"behind it j then by preslirg domr on the
ceEtre of tbe eriractor ihe serev may be repiaced.

Lnrsreccrro:..s FoE W'oEKI\c rEE Grx.

Th" goo G aiways to hre exrmined before firhg, to aseer-
:ala-

l, Thar the extractors are in $-orki:og order, an,f not
broken,

2, T'hat the fip'ng-pi:rs are noi jammeJ by rust or othenrise.
3.- Th_a,t the rriger-comb works properly, ard the springs

a,re ln place.
Ekmting Steu: too easy.

In ca*e the eleeating screra t)ecomes too ea.gy or nm"s dotm
tfun fr.rin4--T:'eht€u the adiusting-break screw until the
elesaiiae Lud-#leei resairei a sr-iable force to move it,
viibout'mali-ng it too sii-fi'or be easily worked rouBd.
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]1ix-iru-
trn cose oj ripeated.miss-jrtt durh,g.iri*g--If tbe capabave

aoi been struck- it ispmbabie thali:he haod }ever has not beeo
aroved faliv backwa.riis as f&r as ii si]l aa. !r wbieh case tb.e
gul has noi b"eo cocked, or tint ihe hm"d-lever has:rc! been
hored fuliy forwards as iar as it will go, i.n s-hich &1se one or
more hamners hase not been released., an the correspondi.Dg
cartridges have been passed througb the meghaoism witboat
beiae fired.

Iflhe percossio:r caps hase'lieer insnjficiently strucli, i.t is
probable 

'eirher 
that a. s'pi:el "pri.:og..a hammer heiti, or a friog-

pia has brokcn i:r vi:ich ea-.e erchauge the brokea parr), or
t-b.at i.b.e bru)c.Dn or rrs hoic ho"s not n€en cIcSDed-

If the perJuision cap bas leen fairlr strock. bat has not
fir€d the^po$der, ii is'probable eitlei ihat the carridge has
got, riamp] o; tbai tue caip iras been too deep set or its iul-ihate
disrnr-oed-

J Arna-
fii, case tliehand leter has stopped in. frinn by aay obstruc-

tion no riolenee must on anli accomt be used, but the band.le
shoald be sently dnwn backwads and forwarde once or iwice,
as far as i*t *iii go, siren the obstructioa will probably be
cleared awal'.

Ettractar Springit brealing.

. il someri+es happens ihat al extracror-sprhg breals
d.crr3g pracaee.

Nark III.

Since the ertrscior and ils sprilq consist of one piece of
meiai Ln the \Iark III. gun. if tbe spEng breaksthe eitraetor
becomes deiached, in iUicl case 

^proi-eed 
with the frirg,

learing rire corespondbg cohmn oi the hopper empty, or, if
there is time. nat in a new ertractor.

In cese one-barrel is irjured or duabled. the renaining
l,arrels can stili be ired without difrci:1s5 b;- on15- tllling t!:e
compart:rrents of the hol,pers xhicir coriespond. tc the 

-barrels

s l lc l l  a:e n iooLl ccn(l l lot .
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Ifi:bcet enptyieg any of. the c-olurrns_of the hopper, it is
ersy to coxtirue tting {at ordi-nar_s elerations) sith tle
reaairiag barrels or ba:rrel, *-ben otbers are jammed_by aa
e:p:_v c:fl:irr:e case failing to ertraet, i:e rhe followir:g
r:ue::--{:ier coching the grn and pushirg the hand levd
:':.:m:11, i:-is--::irght up b-s a iresh carrridge striki"g against
tl:e base of ibe janmed cartndge case, theD the hand-Iever
si.i,u],i be brorght back sornewhat sharpls a suficientdistaace
:o ext:aci tle iresh caririige, rriuch is-i:i the rrav, and it q-ill
be f*::tii :hat iire action ler_er ca. norv be pusired forrrard,
:ril :ie {ru lireil as nsual- If nuch verdigris has formed ou
a ca:r:i,I3* c:rse it rili Lre :lound verr dificrilt to extract after
:Tl_:. rij To:t r:oLrb15-.the.fim riLl raar aray. Such car-
: : lges Sio::11 !0:  5e nred IUUeSS sel l  Ot led aI l  O1-er.

I:-ti.e o'i:structiot ciuses a janr, so thai the hand lever cal-
rtt be mo;eii eirber bachs-arrls or fors'ards, put the hand
:r,lerf,i-th tire car:litlge receirer, Ii ihe :'air is still not
;.es.- ';d, r?::rJvc ljre ac:ion bloek, as aboridescribed. and.
ir,l o;r *J ren-ore the c.alsr of rhe tanr.

Ii :i:e grn i,erones ulstea{iy, so thai tbe rolieys fired causes
:l,e n:zzl. ro j;::::r. tighrer n'ell iro::e ihe unper piroi-bolt
l:.r:.:. ii :i:i-. L lot suffcient, serew hartl. hond 

-the -eleraiinq

!r3. €:se tlc check nu.s. tighteo pir-or screx-s ilto the elevat"-
i::::i:, *r.i sj:ew tr-D titecEeck nuts agai::. Ii the gua is stili
i i::te:ili. --':r ;c:e ::st L,e nised. t[e check nar'belor ihe
piro:-blLt eased, the Iower pivot-l:olt nut screwed home as
lrii :e pcs:,ilie, :tre cl:eck nut tighie:red. and tire cone screrred
iiql ::rri::. Ij :he h:,lrl lerer b=econes loose, clrive horne the
t;r---: nin. ::,ri :ee ihrr rL6 splii pin is fr:eri. 

'

11"-;tr :,: :;lri:iv irir.gi rle' ti:il l-stop should alwavs he
L: ,r:j.: :r, -: t::r:rrisc the jril:-lils are liabie to be daniagerl
I  ' , '  : r  ' .e-:r , ]  : : - : , : , t r i '  ' .

F.t:ri::s rEl,T u-{r occ!-?, srrlr rE Gus.

- ] ll::, e:trac:':r'is broker or fails io aci. the caloridge rri]l'r-..i: -. :', i ::-. e::rntr ease nili reniail in the chambe'r, andc : - -  .  : ,  
-  :_:  :  . ._-- . . - i  (  . : . : i : , l fc  : : r , r ,  t . : : :er ixg :he berrel . '
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trTlen this occars. the hopper should be removed, and
replaced by a iresh one, wiih thai col:rmn empty which corr+-
s$nrls to ihe barrel with the brrrken e:tracii or the firiag
nay be coatinued by adopticg ti:e me-thorj preriotrsl5- een-
:ioneC. I: :ine permits. ih:i:"t!e e\ir3cior.'

t tring-?ii1-

2, U the friry-pir f:ils ri ret. the ca:t:i,jles ri5 pass
lhrough the rnecEai is:r rni:.,i-

3- IJ the e:tracior ar,,i dritr-pi:r hoth iaii, a loailed cr"r-
tridge will ir lefi ir:. tire c!a:l,Jrl:rtl :l:e poirt ci the br[et
of the lext cr:tri,irte rrill ialie a::!:si i';; base,

The dr l r :  : i :u l i  : ; rp.  r r - , -  t l : i  hcpner s l :ur l , ] ' : r  re l :oreC.
t h e  l o i d e ( :  e s r t r r r t : e  s D o u : ( l  t , c  r l f t s € L  b l J k  F l : j ] : i l c  c : e a } ] D g

rod. care ixirs trfen that ii is ror {iiren harrl agaiest t5i
oteecn-Dliig,

The fi:rin! mry be continieri wi:h ihe oihe: barreb, r:sing a
hopper with ole emptl' colun:1.

I\'henever a jam occurs. in consequence cf a laaLe'| caririd,ge
remaininc i.re a bamel, rLe corresloliiing cotrumn of the hopwr
should be" lefr emntr-. unless theie is ti:ie to reci:ifv the ddiict
i:; remotia: the iau:e cj f:!lu:e.

Irsrnrcr:or-; loB J{i)fr'"r\{l rsE Gf\ -{\L Fu" T-rEr:-c
;T : ( '  P: i :cEs.

The foliox'ilg iristructions a:e fcr the rse of aruonrers,
who shorld alone ],c p::il:::,:,l :r :-;c li:cJtr to pi.eces:-

Catte.

To moutzt i.tr rorzr.-Screw Lrine as tightlv as Dossible the
pirot-iiolt nut and clier:k nut lndeneath the cone; then
place the cone, an<i screv'rigi:t ail::uts and screws 31su the
base angie-iicu; tighten do*t ail pivot scre-n-s wilh screw-
ct:].reI.

Crc*ice,l.

To niatLnt tlte crot;li.ul.-Plac; the cr,:ssheacl c:r :iie pirc,t,
Drr \i e:her rn the r,ii ot-1,.I:. r:r:,1 :cre's' rlcs"rllie r:ppel pivoi-
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bci;rltas tightly as possible; ease the eheek nats on the
eleratirl rir-ot ierewi; see ibat these pivot ser.e.ws are
srreried-ld:ne so tlar the elevaiing scress are steady; the:o
ti:ete:l .3!regk ::.rts. tri tr,e traiaingspildle is not 6xed, place
:iile wo::r. ir i:; oosidoa, r,ith rhe keyrray upwards; then
plsir ti.:.e :pin,iie Eone s'i:h :he key npwa"rds ; ^* the collar
sit!' bper pir.

?o rtot:ti llr, {ui.-Raise tru::aion caps, ru]} dos'n i:he
c:ter elerating screv' as iar as ii n-ill go, and the inner
ele;aiins ssrei urtil rb.e anowheai, on ihelhreads meers the
arro*'beitj. ol :he upper sun'ace cf the hand-wheel collar,
risce tbe srn lrirh the trumions in tbeir bearir:gs; close the-e.p=. 

-':-.r :ren,b1',the pils_; fir the eye.df the imer
eler:l:ng screw io the Loie ir lire irarne, and screw home
t:.e eierl5rg-p!1. If the hmd lever is not fitied on ib.e gun,
pri it an t5ejgw.er end of rhe axis pia; dive in tapeipi.
jlad Djlr !1 spxr prn-

T.: dismcl::i r:e 3rn crc'sshead a:rd cole, proceed. i-a the

f t,e*oi', ireecklltq ;. -lirsi re:aove the extraci;ox, lben
-::.::s€r€!f Lxe llugs.

Tc rei;lace a. breuh-p1.ug.-,screw it !a, and when home
:enlaee :i:e e:i::a€toi; it lhen serses !o preyeni the plag from
alsc:ex-il:g.

To reniite tloe i;erre!;._Take oar tire bolts ia the ironi
:r-ls:piece; siip 'u.::e i:ont crosspiece forwards of the muzzles-
?h.e berreis can be uiasc:erred as soo:r as rhe fro:rt crossliece
is renoleti.

Ta renate tie rr,ar c;'asspiece.-lismoult ihe Eecharfsm,
,i:ire cat th€ cotiers, and puii oul to the rear.

Ta remau- iht ttt"ire cro.sryiecr.-Dismouni the pg6henis4 ;
r"-move ite barrels and the rear crosspiece; push rhe rear end.s
cf -*e frame ou'ri'ards wi:h rhe kuees unril-the celrre cross-
pieee ca:r be :rlea out o! iis socteis, tben pull it out to the

_ T c repl-ace -lnrr eis, rear crosslierc, aiz| centr e crosspiece.-
F:oeeeC il ib,e ieserse wav.



Bors Srpts.

PBAC'TICg.

St&rboard Gu$
I remai::s L
3 becones 2
O " r J

Pcrt Gus
2 becomes 1/ ,
A A

4S

To teet ayrirq*{he spriDgs lu the gu:r should be tegted, ai
fired iatervals, and re-set ii required, or replaced by spare
snrinss. The extraci;nr slrinc is tresi:eC bv asceriabiree ;bai
ti" 

"i-to.to" 
hook will stand"S }bg. ouil butwardr beiore it

ca,n be mored, a^ad that tle firing-pi:r shen out hs to be
pusheri by 7 1'us. b€fore ii; rrcedei, fne ta::rbter spring
itrould be strong eeough to necessitaie a pull of i6 ibs- i; th;
risb.t b€fore it can be moved.

fn }tarl TTT gm, the test ior trigger-ccnb sldng is
4 lbs.

pnlcrrcn.
Tbe follorrirg d.rill is for the 2, .i, ard 5-banel Sorder.felt

gues, moulted oa the ship's monnting; tiris being one general
drill vhich, :nith slight eotlificatiors, rvill suit tjre va:ioqs
t;pes oi nachire 913s..
. The gun's crew fall ia in si::g1e rank, i:: rear oi the Sii,r-
Doaril' gur:-

5 . 3 . 1 . L + . 6 .
The gna's crew place themselves as folows :-

i i, i" :elr ol gur; 2. o: tbe ight, rr liae
Cr,osa Ee, 1 wirh sight; 3, o:: the left, in iine withsight;

I 4, 5, 6, i:: rear.

Nrvrr:a. 
{.rff" 

*o crerr call their \os' in socceg-

The grn's crew pLace thenselves as foilows : Qdd Nc* at
rhe Stalboar<i gud, eren )-os. at the Po:t guls.

\-rvers. {.rfrh" 
t.'" t crew ell tireir \os. ia succes-
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f rrl,o mr'5 crew {3.11 in ir single rank, ini . , :  -  1 - r :_  r  *^ . "  5 - .
| :eo: o: t i-e:r g'ins.

Ste:;,:-t:: ' tt ' t  * - ,..--- .-;j;;,}j;,"-. 
; -ihe du: s srer clcse up at rle Damed g:l;1'

lie i'-l:;i:: i.:ill is io: ecrkirg with both sides ma::eed,
St . : ; l  i  . ' l l : - ' "= - .  " - : , le  i :  e : - : : :eC, \os .  abore  3  k rep  up  the
s:3;l:,- tr: ::.::.:r.-:-c:. It ls-:o be thoroughiy un?eriiood
:l-i l" ql:.: :.re i:: i" sour.,is i;-{:t ion." machine quns ct'ews
lulr"i, t,-, ii:ei: s:aliors " l'ru:l: s:tles.'' end clear-aray their

si:, ar'i r;rea lle ar:-n:l:iticn, so that, ii necessar5i, a1I
i.:rc]:i:c :ll. 

"l 
be wc:kcd md sapplied rith ammunition

fr: i sl ,-r: :.::oi. Y1': ' : c:l-r '  c.e l lCe is elaaged, \-os.
4, 5, 6 ;lo:-r,ie ari:::qeit:o::..

I see-* elerating a:C trailing gear clear,
:le:: raises tbe cover a:rtil feels ach exi;actor

-xm:i,\ .:r,-i iri:_1-pil to-see -they are uniljured ; 2
sccs ri:: l '--s:rrr of, rcler"ses the hanC lerer,
;r, l :t i ls t l le rr:echanism ; 3 pror.ides, aud, if

.-leiessary, iijs ircppers ancl places one.
SJrR-?'; -'r I s i,r_r,p,r.*Fkce i: Lr;e up$a.ds iEtreen the kD@s, ritl

t!9 hltbaf . iar:o:.-i j€f,. l)r:?r:ha sfle so:hai the camidges cal lr
=:-:-Ed. ariC lrr i l l  e::--: cr:-; '-nr;i!r: { ith 10, holdla!. each canridge
qt: tbc ntl: h3i.l at the b:llet eryl ard ruldin:a the ria into th€ slot
i:l"b t]]e lei:. {;en :b? coniannerts a.e flli. Duih in rhe slide.

T|.* Jrj--r: i, is cri-. :c a* u::d :a: dri l i . r ld is inrended to sre the res
s: iire f -r-l.Fr!s sld rueeLer,irl-.- Ifaer ir is itr use, ne:ther dul)Ji tor
ilr': cer,:ii:J-. $l Lre $ori.i :h:ctrrh tle !:uD,

Dr-; '-;c:: ,s. 'r

\ .  . .  .  ;  : j  a : ' l  ,5  3 . , jL : :  and a f len( t  ;Oe S lg l l t s .

f  i -  : : ' - : : i .e  l . : :  s :ch t ,  I : l ; ; s  rhe  gun,  work '
Oi;;. ' :- - l ir.r- :., '  r 'r-ni, i.:Th;l rirh his ishi hand

|  3 : .1  r - rv i l :nJ  \ l - [eer  1 \ ' : th  h ts  LeT l .

i 9 i:'irs La:k L:nC lerer and forces it fol-
I r:rLi !:alf r-i:, aud fires by order of l by

l . - . - . . - - rv^ :  : : : c i l :  i : : : :L : r  :o rua : , ] .  a l ]d ,  iDshnt ly
! ,  . ;  - : - \ \ : "  .  .

. : I l ? : f , - i : i  , ' .  ! :  : 4 .  r l s  r : : l l  p t t P n t  r P r e a t s

I ti'. "rr.?-irt.- 
- 
\i:i.;; .ill;il;;; ;;pry,

,- i3 :.p.er.: i: r; i: i : a frl l  cle.
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I 2 works the mecbanism co".t.;iuouslgafter
i I has sirer ihe first order " Fire." Sloald
] it be 

*o""e.uu.y 
to cease -fri:rg for a sbort

F.erm Fr:^sc. -l time to allov.- imoke to clania-warv,-or to
i ailow 1 to reiar his gun. I rill order "Re€t,"
1 and rapid fi;ig sXi be continued at order
l "Carr5 'on,"

lior6.-{ Fh€n ihe moiior ol iha ltn llitftm is ve$ quek the

eleraf iE: 3e1r is r .o:  r t4u:rr i ,  i : - : r  i  tar Crr :he i$ hiasl i ,  lmklag
aloog tb-e iig+rt sigh an,J knr\u; the trlrirg t'ree! Fitb brs left b3nd-

{ I ciisccrCrt.s t!€ €re, and puts the drill-
U L { - q Z . t r r f : : \ i l .  , . . - . -  ^ - -  . r : r '  . , . . ^ - . -  L . - - - - -

I  5 l u P  L ' t r :  J  l ' : r :  : : ' _ 1 ) ' - \  i t l r l r l E  ' r '

l ior&-Sbor. l i  the :€1er 1ie ei l ! : . ' r  r i : f . :  i  :c l i  cr  lo jnl  fcFtuai Flen t le

order " Ces! Fi:1al ' is SiI-E:r, L if lrll,pe r, ruscs uor er, elC renoves
aiinCge :rot 3:Ji.

C.ursr Fm,nic.
Sacup"r.

2 disconfir,:es lle fire, anrl puts the clrill-
sioD on : 3 re:::rrles the honper, nushing in
rhe'sLi,le a. he Jms so; l- ihen-openslhe
cc,se:, arri rcnoves any cartridges thet rray
be in tle-gm; :he siqlts aud dedection
scales are si: t,zc'rrr; ! i:es tte haacl lerer
lrv its cit.h, jl rerur:s the cariridges ard
empt ies:he i r ' : ' :e :s,  ant l  1 r -a! is  sua
:o 'scrLl i : . :  r ' r . i i : i : . '  \ \ -Len er t :5th:-n j  is

.  fu ishe l .  l -o: '  jo :s "  F.r l l  ou; . ' '

CREN-
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t\e. point being.hardened; Tound the ba"se ia a cannelure, into
shr- ctr the envelope is choked, and on the base are several
radial cuts into which it is set on firine,
. The space !g-t*S"q the envelope andthe ineide of the cart-

ndg-e case is tilled with pure beeswax, as a lubricator.
- 1h-e rotation is given by the envelope, which is made of verv

thin brass, the base bsing-shaped into the form of a gas_check-,
rDd tbe tront end carefully turned over the shouldirs of th6
bullet.

The cartridges are packed in bundles, containing 12.
The weight-of each-bundle is about Sibs, 9 o;:' 

-'

These bundles are stowed in an ammunition box. Mark IX.
or--\_Iark {L ; either of these bdxes contains a buidtes, ttrai
i.c 96 rounds.

The weight of the box, filled, is 82 lbs.
\\Aen any Nordenfelt ammunition boxes, from which a

portioD of the ammunition has been removed, are required t,o
be returued into store, or to be removed for anv other-purpose.
t.he yacant place should be completely fiUed with wo-od, iow,
or otner substance,_ to prevent danger of explosion by the
cartridges moving about and striking against e.^ach other.
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.45-INCE GATLING GIIN.

Dnscnrrrrox or GuN.

5S

Length of gun (total), 5I
inches,

L.lgth of barrel, 3l'95
lncnes,

Le.nSlh of rifling, 28'79
lncneS.

Calibre, 0'45.
Nature of rifling, Henry,
Number of grooves, 7.
Twist of rif,ing, uniform, I

turn in 22 inches.
Weight of drum, fillecl, 28

lbs.

W_eight of drum, empty, l6f
lbs.

Weight of bullet, 480 graias.
Weight of charge, 85 grains.
Total weight of cartriilge,

includinE case, l'8 oz, 
-

Elevation.-55o.
Depression, 65'.'Weight 

of gun.
Preponderance,
IMeight of pedestal.

Stsnrrxc.
Each gun is provided with two tangent sights, marked up

to 2,000-yards,-and two fore-sights.

. From 1,250 yards to 1,450 yards, the left sight is obgcured
DV !tre COVer Caten.-The 

main features of the gun are as follows:-
There are f0 barrels and ib correspondine locks. In work-

ing the gun, the barrels and locks' revolie together; but,
irrespective of this motion, the locks have a forwaril and
backward motion of their own. The forward motion places
the cartriclees in the barrels aud closes the breech at thi time
of each diJcharee. while the backward motion extracts the
empty cartridge-cases after 6ring.

The gun is loaded and fired only when the barrels ere ir
motiou from left to right; that is to say, while tbe crrnk
handle is being worked forward.
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\Yhen the gun is in action there are always five cartridses
qoirg through the^ process of loading, and hve galhidges-in
dtllerenE stages oI berng_ extracted, and these Several opera_
tions are contiauous while tlie gun is being worked. fhus,
ea long-a.s the gu1 is fed with-cartridges 

-the 
several operal

aiol: qf loading, ffring, and extracting are carried on auto-
lratrcauy, unlloruuy, and contmuously,

Ihe gun is fed by rneans of a metal ilrum, having 2 studs on
its lo*'er part, which fits into 2 slots on the cover. 

- 
The drum

has 2I compartments, with about 5 cartridges in each-about
ItIf rounds ut drum.

To Oal'rern Sru'lxnss rN Wor,KrNe.

Should the gu{ be fo-uncl stiff in working, it is probably due
to one or other of the followrne causes:-

l. Cartridges wtrich m-ayhaie son:e_defect, such as large in
geuge, rim too thick, or body of case bulged in loadins.

2- End of barrel burred up. This is-caused by iorkins

9" 9.",*rlhoyt cartridges, the lock snapping driv:es the enal
ol the lock mto the chamber, and throws up a burr at
eolliurce, This can be removed by a burnisher, o-r by a stick
ead emerv.

3. Tncu-frcient freedom in shaft. This will be obviated bv
crsiqs the cascable knob.

{. Sreel seatinA on face of cam becomins indented.
5. LubricatioJof locks. Should a carf,ridee burst at the

bcse, a deposit will be left in the carrier or-lock disc, and
pr€reDt the free working of the lock. In this case, the lock
$ould be removed and the part cleaned.

6. Tforur and worm wheel mayrequire cleaning and oiliug.

Jauurxe o! Ctx,TarDeus.

Sbould jams occur i'r. frring, it is due probably to a badly-
ortucied or damaged cartridge.

Tbe mogt conrmon of these miehaps may arise from a miss-
6re, rhen, il the gun be very foul,ihe birllet may remaln irl
ttre barrel when the cartridge case is extract€d,-so that tbe
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succeeding cartridge cannot be placed in its proper position'
In this caEe, the brillet should be-driven outof the barrel from
the muzzle with a cleaning rod.

Another cause of jam is-due to a cartridge splitting infiring,
and leaving on extraction a portion i:r the blarril. This is easily
removed b--y the cleaning rold-a steel roii, split at one eud'

Should d jam obcur wtrich cannot be remod-ied imrnediately,
the lock beiouging to the barrel where the jam has occurred
should be remoivet[, and the firing may then go on with nine
barrelg.

Gnnnnel Drnncrroxs.

Before men are allowed to fire the Gatling gun rapidly'
thev should be.carefullv and thoroughly drilled to its use,
and shouid be capable ofrectifying an! siigtrt impetliment to
€, steaov anc conllnuous Dre,

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

Neuss or Pears,

. The gug is surrountled by a gun-'netal casing, which has
ttre trunDtons rn the centre. & cover lor car[udge carrler on
top. and brackets for fore-sishts and elevating arcl A circular
dGc closes the front, and icascable plate cl-oses the rear, of
the casi-ne.

The folllowine are the parts working from the muzzle:-
l. Main ShaIt.-Passei through rvbole length of casing.
2. Front Disc,-Closes the fro-nt part of ca-sing. It has ten

holee into which the muzzlos tightli fit. The cylindricalpart
of disc fits over, and is keyecl to, main shaft.

3. Front Coliar.-Is irr iear of, and close to, frout disc, and
assists to support front end of barrels by means of ten slots,
in which the barrels rest.

4. Rear Collar.-Is similar to front collar, and supportg
rear end of barrels close to rear disc.

5. Rear Disc,-Rear end of barrels fits into this disc.
6. Cartridse Carrier.-Is immediately in rear of rear disc.

It hag ten sl6ts for carrying the cartridges, and is aupported
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in frout by the rear disc and in the rear by the lock disc.
There is also a hole runninq horizontallv throuqh it for the
eteady-pin, which assists t6 keep it st;ady wf,ile it is re.
voIYmg.

7, Lock Disc.-Sunnorts front of locks bv means of ten
holes, in which they ibrk. It also supports iear part of car-
tridge carrier, and carries besides the steady-pin, which passes
lnrougn carner ano rear olsc.

8. iock Collar.-The cylirdrical part of this is keyed to
main shaft. It has ten slots with proiections, into which the
gTooves oJ locL.s fit, This preventi th! Iocks irom falling out
rtr revorYrng.

9, Cascable Plate.-The pylindrical part of this plate passes
on, but is not fixed to, the main shaft, and carrieson itsupper
part " the guide piece," on which the locks rest on entering.
The rim of the plate has six interrupted threads, which fit
into six similar tireads oo the rear pait of gun casing, a,nd is
secured by being turned to the right' about 50".

10. Cascable Collar.-Is a small collar which fits on main
shaft, in rear of cascable plate. It has several small slots in
the rear part,

ll, Cascable Knob.-This knob is threaded, and screws on
main shaft, and carries a spring catch by which it is secured
to the collar. It also adjusts the urain shaft.

Worm-wheel.-Eas a featherway, and. fits on main shaft.'Worm.-Has 
a featherway, and fits on crank shaft, and

gears into worm-wheel,- 
Crank Shaft.-Passes througb bracket of cascable plet€ and

'worm.

Q6q[ing-cam.-This is a steel cam, slotted away at the
frout part, that takes the rear end of needle (preventing
it from being pushed forward with the lock, thus compreesing
the spri:rg), which is released by the tirre the lock is ir front
of the steel seatinq. and fires the sun.

Safetv Bolt.-IE'an arranseme;t bv mea.ns of which the
cocking--sam is drawn back, tthus preventing the springr from
bei:rg compresied ancl the gun being fired.
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^.91-l11"qg):-This cam is made of gun.metal, ancl tightly
!t'! insjdg 

th9 g*" casing. - It- has tio steel s6atingsials"o
two aprral slots, bJ means of which the locks are pusf,ed for-
warct or back as the main shaft is revolved.

Cov-er,-I_s made of gun-nretal, and hinged to the frame. The
oplostte.end is secured to the frame by i catch. On its under
slcte are,two unloadrng strips, which rest on the solid part of
tne .cartrtdgg carrier; these take against the bodv 

-of 
the

nTlt-y^_Tl"ldCes, 
forcing, them upwaid and out of ihe gun.

rne cover also carries a stop for ths drum catch.
NorE.-The cover has also four ribs on it8 unrler sid.e for the simopurPose,

_ ,Strengtheni:rg Piece..-d pisce_ of gu,!' -metal, with four ribs,
yol"n.p5r between the projections of cartridge carrier and
Keeps r! lrm whrle ttring.

Eleaa,tinq Gear ( Iricti,onal, ),'Wheel.

Saindle.-Has a feather, which fits into worm,
\'v_orm.-Is in two parts, and has a feather wav,
Worm-wheel,-Is coned out on its inside pait for taking

the cone.
Adjusting and Check Nuts.-On end of snindle.
Shaft.-The shaft passes through from'right to left, and

:?lligr !!,". clamp-whiel, steel wisher, *orii-*h."i, "oo",
prDron, cylmder, and nut,

Arc.-Marked in deg., 55" E, 6b'D.
DtoDs.
Breik.
Crosshead, with trunnion caps and keye.

Traaersing Gear.
TraversiDq plate.
lVheel.-Same as for elevating.
Spindle.-Same as for elevatiis.
\Yorm.-Same as for elevatingf
Worm-rack.

E
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Stops,-Same as for elevating.
Adjusting and Check Nuts.-iSame as for elevating.
Break.-Same as for elevating.
Peclestal,
Norr.-On the clamp-wheel being set taut, the wsher is torced eg[inet

the wom-wheel, whici in it8 turn isforced on to the cone' tigbqy fftung it.
The cone being 

'e 
fixture on the shaft 8u8e8 the sbaft to revolve; tJrat in

its tun drivetthe pinion vhich works ttre elevating arc'

PRELIM]GY DRILL.
Ssrrrrxe Locxs,

Turn the crank handlc backward until the number of lock
required to be shifted is in line with the mark on casing;
th6n take out button, draw out the lock, and place in spare
one, looking out that the grooves of lock take in projections
of lock collar; then place i:n button, and try action.

. Ssrrt Exrnl'c'roas.

Remove the lock, raise the studs of extractor from the lock,
then push ertractor forward, until clear of the flanges on
lock, then place spare extractor.

, Srrrrr NDEDTE oB SsRrNc.

Bemove the lock, urucrew keep-screw, then shift needle or
sprirxg aB required.

Drsuoum rr{E GuN.

Remove the locks, cascable knob, anil collar, crank-shaft
wormr 'worm wheel, cascable plate, safety bolt; drive out pin,
and remove lock collar, slide off lock disc, drive out large cam
(with wood). remove cartridse carrier, then draw out from
iruzzle end ihe maio sh'aft, birrels, and discs; drive out pin,
and remove maio shaft; remove barrels from discg and
colla,rs.

To B,Puooxt.

Place the numbers of barrelg in line with the numbert on
rear diBc, then proceed reverse way to tlismounting.
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PRACTICE.
The gun's cre.w consists of 5 men, who fall in in single

rAllx rn rear ot the gun,

f - I, io re&r, sees elevating and trai:ring gear
I clear, raises the cover andJeels each extia-ctor
; a,ld firing-pin ia succession, to ascertain that
I they ar_e not damaged, and that they move

. I correctly; 2, on the right, ships handle on
AcrroN. J crank sliaft,putssafetylbolttol,Fire,', then

I t"lru slowly forward and tries the action,
I which wiII be indicated by hearine ten

' 
| firing-pins strike, then puts-safetv-bdlt to
| 

" S-afet11;" 3,4, and b profrde filled ?rums; 4
\and 5 filI empty onesl

NoTE._-Ng. 2 should notice the numberof lock nearest him, and ajterten
rounds ha€ been fired the lock ought to be in nearly tbe suir position.

I I and2adjustgights; Breceivesdrumfrom
_yenos. I f, plr.". it ind atlends elevating and trai:r-
Oficr. 1 llC 9"9,- al$ Iays-the gun under the direc-

I uon-ot l, then, if necessary, set taut the
( breaks.

NorB.-When tbe motion of platform is such th&t the elevating geer ts
n_ot u89d, or where tbe dietauce is likely to remain the same, theit6pg on
eleBung etc ue to be placed close to crosshesd, and breake iet taut.'

[_ N_o. t keeps his gun beariug on the object;
| 2 seizes craiik haidle with ;isbt handand

^ t fues, by order of l, by tumin! steadily for.
Couunr.rcn. -{ ward. 

- 
}Yhen the drim is eri'ptv. 3 orders

| 
"Drum;" a filled drum will beiripplied and

I pt"gqd, and the empty oDe refiiled by +
land 5.

. Norr.-Should thc order.,Repid flring,'be given the crank hendle will
De snpped on-the end of min Ehaft, the elevsting and traininq sear dis-
connect€d, a.nd the gu worked by meons ot the eleiatins tever. \i.'hiit ihir
inrth€ 8(rcket ol e sha.ft paseing through the gu casing; !io, B ottenils

E 2
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Cr^sE FrBrNG.

GATLING GUN.

No. 2 discontinues the fire; 3 removes
drum; 4 returns it; I raises the cover and
takes out anv cartritlses left in the eun, 2
turning the ciank hanhe backwaril;1 and
2 down siehts ; 2 returns crank handle; 3
returns caitridges; 4 and 5 fiIl drums.

NorE"-Should it be necessary to cease flre tor a short time, the ord€r
" Still " ehould be grven.

DIMINISIIED CREW.

With two men, I places and removes drum.

DRUM, HOIV FILLED.
Turn the drum with the filling-slot up, and sight-hole to the

left : onen the sieht-hole, place a piece of wood under the catch
to raisd it out of'the way, take hold of a cartridge at the bullet
end and euide it into the grooves; then place one in each com-
partmenf,, and so contintie until you can see the base of a
Lrtridge through the sight-hole, wheu the drum is filled, and
eisht-hole closed.

ih" dt,* has 2I compartments, which revolve ro-und,
carrvi::s the cartridges wilh them; running round the drum
ingide a"re two spirafgrooves (one each side), in wh-ich the base
of cartridee antl- bull6t rest. Dach ring of cartridges rests in
its owu pirt of tbe groove, the upper part of which keeps it
clear of ihe tier above, The oblect of this is to keep each
cartridse entirely separate from the others, and, at the same
time, it"only allows bne to fall out of each compartment at a
time, ancl bifore the eecond can fall out the compartment has
to maLe & complete revolution.

The action of the drum is made automatic by the projections
on catridge carrier taking against the compartments'-tulning
them rountl in succession, so &s to discharge e cartrrdge rrom
each.
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PISTOL (ENFIEIJD).

Nourrcr,e
l. Bodv.
2. Bariel.
3. Barrel-ioint screw.
4. Cylinder,
5. Cylinder axis.
6, Cylinder axis keeper-

screw.'
7. Catch.
8. Catch-spring.
9. Catch-sdrewl

10, Extractor.
ll. Hammer,
12. Hammer axis-screw.
13. Lever.
I4. Main-spri:re.
15. Pawl. 

- "

TI'RE.
16. Plate.
17. Plate-screw.
18. Stock.
19. Stock-screw.
20. Shield.
2I. Shield-sprine.
22. Shield-s6rew]
23. Shield-screw keeper

screw.
24. Swivel-studs.
25. Trigger.
26. Trigger-spring.
27. Trigger-spring rivet,
28. Trigger-axis screw.
29. Top strap.
30, Top-strap screw.

{ayu of griyci,pctl pa,rts for d,ri,ll purposes.-Body,- ba_rrel,
cylinder, cylinder axis, catch, hammer., extractor, pawl, plate,
stock, stock-screw, shield, trigger, and guard.
Weieht of pistol, 2 lbs. 8* oz. r Twist of riflins. I turn in 22
Lenfth of pistol, trg inch-es. I inches.
Length of barrel, 5g inches. I Diameter, '45.
Nffi;;;;i;;;"';"',"2. 

----' 
I grrlil;i.*3rse, 18 sra,ins.
I Weight of bullet, 265 grains.

To Srnrp I Prsror,.

{fnscrew stock-screw, Iift off stock, unscrew strap-screw,
unscrew plate-screw, and lift off plate.

Full.cotk the hammer and piess fork of cramp over the
mai.-sprilg; release the trigger, and take out the main-
sprDg.
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,,P13:J_l*t 
out of slor -and_Hlll. f,ripper of its aris, tlenufr the tra,mmer ald the lever off tle axii

d"rr*:,1";f"?1ffi1-joinr 
screw (or aYis); take ofi. barret and

Take. out ih! cylinder axis keeper_screw, uascrew and re_mov_e the cyli:ldei axis, d.raw out catch-screw, aad ca,tch aadspllrlg.

."f ?H:?"'.Ttfr:S#"9: take out shield -s crew keep er-scew

,"|iXt.-to" 
haMrer a\is and also the cyliDder uis hd a lefrihaqded

The rigger asis hs a right-banded rhread-

b"ffTl.i!:frlilg a pisto[ a]] tue partisuoura be t]roroughly crroed
To Assrlrlr,r.

.*}o:_":d rhe reverse ray,to_stripping, being very ca.reful
::fl'Jffi fflili;,t";;*e 

ari ir thdir lroper"plac6s berore

_-I-om,-fhere.is a lubrimting h-ole (Fhich is closed by a rcrs) otr ttre
ff"fffit;i#S*9+*3"'ij#irT""d'""rniri'"*'ri'nlili;;"t'-'6r,

nxnnclsB.
, _The men are to. be ia sirgle ra:ok, rith the pistols in the.holsters, and rumbe-red froniright to left. 

--- r-vv*

,'."f ,ff :ft :1lr*#;:r"htli:f r:#;'.xar+-sof ,he
To Lor-o -ll:o Frer ev Nr.r,enas]

Bv r\uv3s'-' 
ir,-l1tiriL" 

harclle of the pistol with 'he

, ., I$" tbe pistol from the belt, and seize
_ \:_o.^._ f 

*dt? witb.the left hand, holding rhe
Ts.o. ., prslol nearl.y upright, t-he forcfinger poiitinr

To ule.mrr7".le bet\reen the Ajggel_g;ard anE
1r|ftflrmder; and. drop the rigE bi.od to the



EILCA,CTSE- 63

' ClDe! the hree'ii rirb the forei:sger and
tha:irb of the rishl h.nd, then cerry tle
hard tG the pnr:rcl, take hoid oi a carhridge
at t.he rir,, pi: ore il:o esh chamle r, press-
ilc tben u lli itcn," t i"l :hc -Jrunrl,' runi:rg
tir! cviil'ie: .it the salne time rtith tbe iore'
irs.i oi t!:* .":t bu,i; tht-n clo* the }reeth

. 
"oI,lro:. 

:i-u ri:h: L.r::J :o :be siC.e.

,' Full couk wilh the thunb oi the right
* | LrL,i: :LEL tuss lle pistai nio the rigill
- | O r c -  - .  

h  . ,  . i  ; ,  r r  i : .  
' ,  

i -  - . - i . , i l -  < i - L  : : e : n . e f i : : - e :
I  t : r r . r : . - r r . ' .
!  orr . i  : t  ' . i . ' .  : : i : : . r - ; : : r .1.

,' Fcint the *istol a ieq- ilches belos ihe
.. I rr)riee:. rr:t:- ii.e an 'li:b'J-r bel:. phc-ag
r'e;sE\-r' ' l 

th; iurennier ro:f,ilthe tri-j:er, t)J: E-itloul
I nressing it]

,- 
- 

ILaise the mu:zlc ut:l rhc top of the fore-
i silht i" L':u;,:i.r ir lire s:th the object

i tiircurr :he uolch otr the i:aeksigL-:" preslrg
Trro. -i the riil;.r ,: rhe $zle :inLe u-ith'olt tle

I letsr or-oiioo e,f rhe hacd, e1'e' or arrr, t:ti}
tbe h:m:r:e:f:rlls. stiil keepin3 L\e eye ixed

ion lile oL;ect.

!'n15-

llruj :he nisbl back i" lhe riSli: ha:rd,

l)cl{l! 'r i :t nerri l l i lr}.ctai, ar,i ; icintiag to

tle leii irolt. irrtso i;,.ck tlle ritch rnth tle

thumb ol the rirht hanil, mil openixg the

Lanel vith the-left i:m,l thns' out th€

e I l t , t l  r l . i : ; ' : s S ;  : h c i  I e I ) l J C c : i t e  i * t r t l ,

n t ' . r :n* - . i= r r i  in :o  rhe  Ic : r  h : r : . ' i -  i - ; l ' l i : :  i t

ns i:l ti:6 secorrl rlotiol oi tt. " iieacy,"

ali lrlceei wi:h the tbir,l rr:o:ior oi the

"Rrjir ' ." ;,. Leiore JeraiieJ.

i L'c nli,l.ie :'re lcuitir ]I}]ti,]Il oi lire "Re:dy,"
I  aS !e :u :E  { :c l i r l i € , ] .

Br^rir:-.
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To Elrr-cocx, \!-Er\ ar rrx ., Rr.lDv."

I _ P"f" rhe pistol irto 1ftg lsflhrnd, hqld;rs
rL{Lr-coct. 1 tt as m the second modon of .. Ready.,'ha}--

I cock, and drop rhe right haad to the side.

To Rernr rst Prsror, ro tm Brr,t.

Rrrrr,s. { , P"eyyn the pisinl, and drop t}.e irands i;o
I lile sldes.

Xorz.-ff rt tt e .. RsdI ,, firsi balf{mk.

To Usr,oll.
f Hoiding the pisiol as in the third motion
j of the 3, Presenr," open the barrel, then pass
j tbe pistol irto rhe lefr hard, holdins it as at

TTrrn rn I the second motion of :he .,Reads,,,"open the
i oreecnr vitn(Lms tbe carindges and refura
I th",- te the pouch; then clo=se the breech
I and replace the barrel, retum tL.e pistol to
Lthe be!r, and drop rhe hands to theiides.

To Lo-rl t\D FrRE, r\ Qcrcr Trvx.
R,ru-or.

Pe,ssrxr,
In four notions.
L: three motions.

ficE.-Sllen ihe Eer rerequired s:npl-r. io )oad, rhe con::Md rill be
"Ioad,' md .rhes silJ pcn-orni rhe 6rst -&!ee nrorions of tbe ..Radt,,;
\!-hei rhe,word " Re3d5 ' is l.i\ en ro uen ajreadt loaded, they nil proed
\9lm Ue tounn moaon-

I}IDEPE\-DE\T FIRI]iG.
Irlii,eslrsr I .

Frerxc- i ir caulion'

/ Each man coxres io the ..Readv.', and.
I ' '  Presun:,"  : rJelenr lent ly  of  h isr iehl  or  lef t

Corr:re-rc-8. I hanJ nrn. an.i conrbuej firilg slthout re-
I loading urtii all tbechambersaE d.ischarged.
\ Ee then reloaCs arC procceris as bejore.

Ce-rsl Frl,rsc. Comalere rhe loadiag and .. P,eturn.,,
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The pistoi can be i:ei v-itrot: iull-coci:ing by Eerely
pressiri the ffisger erch in.; Lu: :Lis o!:.uld oCy be re'
iottea io when',lie does ao-t arinit oi idl+ocLi::g it, ss the
ircrea-sed puli or the kiggar ba; a 'erde::cv tc render the dn
::ncertaic

llen should lre exercised ir: idrl rri:h the left i::ad ss *'ell
as the rirht : arC sLcuitL :e t-ir-:tr: :!a: whsf, tine perr:its a
oor" t"""*t" an savle tal.iLl su^cpo-.:lgiee pisrolwirh
'.5e leit har*

NSFECTIO\ OF ?ISTOLS.

Rssm= { Sqo" ::re si.luk cl pistoL nitb i}e righi;
I hand-

I Take tire Fi:lol fron: the ixlt- open tbe
i barrel. ihet 

-pss 
the F,i:io1 i:rto the lefc

I liand. as b :h-e secorti riotion of " R"ntdy'"
Frsmrs. .i open the L,reecb, ancl drop the right haad to

i side. -{s the p:stol is I'eiaqexa-;"eC, turu
j the c-r1inJer xith the rigbr-hald, tben cloce
tihe bieech aad lureis-

Rrrca'i. As beiore tle'"aileil'
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CUTLASS nlrnBcJsE.

This llrercise is iorured on rhe followilg prbciples:-

I.-That the " First Guard" is the most advanigeous posi-
tion which a man armeC rirh a cutlass can assme ior the
purpose of " Attack" or " Defence."

[.-Tnat as a Poht ca:c be reir:rned with fur gre-aier
rapidi!:v anC x-irh rruch more deadty etrect thaa a Cui, i Poili;
is invariablv to be retxrlecl ilsrmtiv after harins guarded a
Cut, or palrietl a Point, tlelivered by an opponentl'

TTT.-Thai aiter Celiverirs a Cut or Poin;. tl:e "Firsi:
Guard" is to be inme'-r'ia1s1'a resumed rg4dy f61 irseal
d.efence or a:-,ack.

The exercjse consisis oftwo diagonal "Cuts,"one "Poirt,"
and three " Guards."

The dirisicn fall i:r i:r tso raniis at close order, fiies ::early
toqcfins, sii:h swords sheathed, and are r:umbered fiom right
to leit

trf w:th dril1 srrords, ri'ithoui scatbards, the swords are ro
be heid ir the leii haad as if shea:heil.

sors.-The hstrucior is hiNet to !ero@ elch noremenr beiore the
ciass, takilg erc ihat it is conecti,r penolEed before pssiDg or to i:he
!exL

i At the worj ' ' Dmr," grasp the hiltwith
I the riqhr hard and rhe *abLard s'ith the

t 4 \ \ ,  . i

1 lerr, the rear rank sreppilg back one pace at
t the same *i*tauc,

f -r. ''S*-o.ds," d.raw ort srnartlv, mti resi
q-.^--. _l the sv ord cu rhe ri-,:Lr shoulJer in a siopi:rg
J 1r U5!: .

I Posit:on. keephg.ibe fore arrr horizoual;
ltiris being ti:e posirion oi " Slope Ss ords."
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r -{t the vori "?eerrri"'' gmso tbe *a'o-

RETcE-\. .t b".,i o-i,h thc leir h-rnd, ald enrcr the poilt

{ oae inch'

i -At "Sroltl;"'retnrn the ssord smrrtlli,

^  l "n , i  then  , l ron  lb .  buds  b1- :he  s i ie ,  : i :e
s\[oRDS' ',:ear 

ranl; :-k:]J d pr-'e ;; :he ::ont at tbe

{ same icsu:l:'

NorL-The fuclt rsk is r:xKhed :i rg!$ tbe d"! ud tuEed sboul tr

singie ruk is toroier] ia the uscr: l:sir:'

Pr,rrls.,e FoE I r -....-: .,
*  : 5
hYfEd ' i ;  I-,' 

L" r:ineJ iie Yernriins steaii5, ihe re-

i ;:lei-rder :un: t,lirrr'Ls an l sttp of , each

t"gov rEr i :rLun glancla: oier the iner si:oultier lo-

R'iegr i lrt , , rraris the r";lu:' i  i le; ani.wlen at three

; \ ; -  Fne;  g . - 'es  i r 'n  t l ; t  ' r "s i r ios  in  * 'h ic i r :heru  ic
"-: 'y.i i". '  

; ir is rerr h" l,al:., i , . ire vi-l helt. mm !a-

i rrartls nlJ rl:'t:s up' or back, as ne+egear:l'

; to gise :o'rm i ' : ettrixg'

E-r'r'r RrcHr i The nreks r:::!e a half t!:r'n tovards tlle
! \ !  .E I  f  . '  T^ -__ ,^ .^_

Tre,x.
\crr*Tne Iristrucior dir€cG t3e .lbs io ttn tor3ris hin ;! crder ro

ofsJ-= t:t"i" 
"t*"er 

c: criilt;: 3:1* ;:J::djl:;-, uld to itcld lieui 3 ary';

to aiB ai-

Isrvsar,s Tr lx.  Tle renks tr= :ov' : ' l r is eai l  o*e: '

Ox rne Rrcur I
(Lrrr ,or \o.  -  t  Aca: t ior .
F:re ), Cr.osr. !

f Tire f ront rilrk close to w-ithin rt*'o Pnces
- )l-q3g6. { ol thc- rgrr r:r:tk, alri then lnti: ralkr :lose

t"r  rhe ni r rn: ' i  i lc '

THE C {-;TTi\-tl ?R-{CTIC5.
Cc r r i r , '  i  - i . , . r r : . . , . .

t?--1cT1eL. !
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. Si€p ba.ct v.iih ihe lefi fooi, bend both
; Uees, aa a-t ihe same time drop ihe point
I q;ickly io :be ::o::, raising theirn fuilyas

f-.:-ii:. - fich nl tie s]ro:lier, ard-keepire it l;s€
I u-i :rre. si:h :be elbos' slighilyle!t, hi-lt
i ir Lbe wirh and eove:iag the elbow; the
r.left ann behi:i the back.

liin--Ii F:ii be fo*i ccrrerler:, $ h:isi ieac}itg tbe sf,tless er€rcise
: i  l , : ; r : i  i i .  .  s i r r=' ie "  Clrd ' '  ic: :e pcs:t ion of "  Re$," b1 CrcDl i : :
: :  i  - rc-: . :  : :  : ie r  : :d.r :  ' le l rc-: : .1.  ota.. lde i te. t€ of lbe r igl i  ioo'-  edge
ic E( Rlr , : : rrrL:err:  r i :c k lK:,  u,d dinFr, :r :6- Ee Ie::  hsd to I}e
nala-

{ Step snart;i ori one short pace with ihe
!right fr:--x, iieep ihe lefi foot firn, the bodv

Crr Os:, ., tirigLt. -e simighten ;he ief-t knee; at ihi
l ",i":iinsuli cu; riiagonallv Corrnrrards irom
'rigbr ro i.it, irom the positiol of "Guard-"

Gi.rr.:. As beiore ieiailed.

i Cor::e to ihe position of <lAtteltion,"
.-l:o:r S-*-ir:ls. i bri.r:gir:g :he ieii ioo: un tc tbe rieht, urd

| '< Si;D€'i a.s }efore"
5;rt--T1. i r*r :c ior is Li  l l re e., l  n i  pr.h +r.r :d.  / r} l i t  ; r  i i l f  . ,  Slop€

s,';:rr: i; j:r;et;;to';;;r, 1ii'l;': i;;i ":t;il,;;ii"il ii"ij"o-" -
: . :  Do.. : iot  i :  "  Gtr l rd,"  ;o r i rr ,u:h a lLrt  i tc jusi  i*en raught,  ud
" S, i lE '  - . i - i j "9: :  iJdl- i i  4rdci---  Tl i .  I l i iacior q-111 ther gire the order
" f  iLr:e -1,1:s.  '  ; : i l  pui  :ht  c l* :  tL-tr1i .  : i le : . 'c i iDn i l - i r l i the lel t  bad
i l : ic s: i r ,e t i t iua-e.,  r !u: i i r . : l t :  : : .cn: i - i :  i r ,  rae pcsir ion of "Guard,,
ni ' , i , r i : !  s{cr; : r  ahe lef :  r [ i , ! i ,  i iE r i r [  i i , r :  is to ihe I€d, ad t i€ r ight
ac brhl:rj :he 1,rc!-

t;ir:il.

TE!
Ga.r:.i:s,; I
P p : q "  i)

ri,l:.i;::.

i -{tee;back srnariiy one shorl pace, a:rd
: fon: " Gcard " as t'efore detailed.
( -{.s in " C',rt Ole,'' irui deiivere<i from ler.i
i iro rig;'t.

( ;LAI)L\( ; I'|i.\CTICE.

A cauiion.

As 
-cef 

o:: riescribe,.i.
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i The hilt shoulC be ju:t abose rh'e-c::Ttoi

! tit" n""a' ti"-p"Lt oi the sword 
"o 

lhe lefi;

Srcoso- i i;J; u"a .ulltty drooped' tbe edge Ep'

! n'ards. to the irort'

,.If * ;;3: Jiffs?i Hlr;f ;'$J;'.r$;5l}tressry', 
bd! s $e chs

' The hilr shouid be..od to i'he rigb-t md

\ -i^a"'"-t tttttet iue eluo"',andthe s[ouidea

Txn,o. .r 
"ilo* 

it"t" io in" body' the blade at| 
tne

t oornt rar*i 
-i"d 

b"a.tiira away to the left

(honi'

Noc-Ibe I&ilrottor wilt, s ofleB c uy be necessary' briDgtbeds

t E i e t h e " S d ' o D d " u E r c

SroprS$'oaDs. As before detailed'

:((E-I,he rffiructor is rc erplaln to tbe clas.s thai the r"gg}srd de-

r"t!' Tr" [r,t sid e .rro o .rne, er fr s t gffi't W ;3; ffi,X13 #
defends ihe crown of lbe- neu.a

iliffii'd"fr deiendr the rigbr sidc above tle elbos'

TM FOD{TI\G PRACTICA

| 
:. c"oti"o.Porsrrxc

Paec:rce.
Gu.e,a:t.

Pon{r,

Gceao.

P.lnnr'

Sr,ora SwoP-Ps'

As before derailetl'

i Step smartly out as- i' " Cut one"' and

I a.ut"tt , poi"t 
"" 

qaickly as possible for tbe

I ;;il; Ji'i" 
-uo,li 

wi1n99i aiterirs., tle
) air"J;oo of rbe edge' rem"i'i'g oct sltht.be

I arnr extenderl.

Step smartly bach astl form Iirs'i: Guord'

( Parw as qnickly as possible-up^rards ald

I to the-lei: 
-by 

{orming S€co-nc uuard' ano

i i"til*t p"".i"g ""'3stg'lrlfo$-nsa'-cs 
a'nd

Ito the righi bY torDo:-Dg rr

As before detailed.



:0 ctTlrss.rrp-c1sE.

Grlel. As l,efore detaijed.

S;cos:,- i,..f:y-.*"|rd gua:.I, as derailed in theJ .. Guartiug .practice."
Forr-:. As before Cetaijed.

G;:al. 3.s beiore iletaileii.
P.l:.as. A" beiore detaileij.

Sio:r Srroets. As beiore Ceta:led.
Gr.l.e1. As beiore detailed..

Ts.m. _f Fom T'L.:ri Gua:d, as rletailed ir the
I 

.,Gurdiag praetice.,i'

?ors:. As b,eicre detaiieri.
Gr"lx,rr. As beiore deiaijed.
P,*ar. j.s teiore de;ailed.

Sropl S.lror,ls. As before deiailed..

". 
-)-9T;tl poix:lnt. rhe m: :. xE!e: m Lc.Cr:n brli- Ebicb @G6cir i  a:C j t1 es q:ni .  j  :o t iE orr! , r : . ( ; , r  ;  i rut  :He point shoiJ 6" l i* t f  

"ir:f* 
tmq eac5 oirc, r.rn'.ir 

"r._o.. _p:alij.l.iiii""i-trt 
"r 

*;

TgE GElixRAI, PF-TCTICE.
Tre Geaeral Praciice is iltenCed to teach the delirew ^r@cL-Cur or poin: from th.e Fria; c;;;.:i ("-#; b;#il"!jposiion a roan amed s-irh a curiass car asnrme for atack orqefgnee),. p-..1 :hai i.r*ei;o:.ly -re C-.-;'i;J; i# u"",cicivered the Firsr Guard is ."'U" ="ro*".i.
G:-s1p-1; I
Pa:,crrcr- r. -i cau:lo:.

Oceel. As beiore deraiied.
Cr: OsE. As berore deiailerl, ia the Cui;iing practice.
*c.aar,. -{s beiore detaij.ea.
por-.u'. 1.. As beiore derailed, :n i:le poi:rti:ng prac-

I  n ^ a



Par.Rr.
Crs T'rto.
Gse-s.1.
Porsr.
Pee.ar.

crs:-lss ilsEcL*E 7t

Step lrack s:narily, and parry as befor€'

ls before detaileri,in Ihe Culting Prsccie€'

As beiore detailed.

As before desailed, i:rthe Pc,'r::t:ngPra'ctice'

As befo:e detailed.

Srcpa Swosns. As befole <iei:'ailed-

]ioE-.{i ia*mcrs':he GtnerJ Pffic slcrd .x :cae *rcl3! $

rlnve. sd tbe e'bole oi rbe dlr sll pr3l ed F"J &l Dno'

TSE ATIACK AID DET'ENCE PRACTICE.

The obiect Cesi:-ed to 
'oe ct'tai-neC by'lhe -{ttack aod De'

f""*-il;'"1;;"i. *-i*pt"*. or :be nen-that, L:rir; cLg.'d€d

"r1--Ctt ""-p"i::i 
Cetite"eci L1' m adsersry,.they.should'

itzitantl.q retn:o: a Poini 3,i rhe l,:east' a.ed, nla-r]lg ce{le€ffi

the Pojat. at once resulre the posiion of " FirEr Glra'rd'"'

readv for ismediare strac!. or <iefence'

Arracx .l-t-l 1
DErE-\cr I A cauioe.

Parct:cr )

f fhe ftont'raak ma'n ol tbe ngnea f,Ie

i tcr abo"r, lhe rar-ro:rk Tan s l'ds f:st.'

FEov rtix I il. **"i"a.t tun ou:rartis aad step,oE

ni,-*t U,"*, i e."h oao ghrcu3 ol'e-: ihe inner shoulder

or\-o. - Frr.rl, t rowa:Js the umed ti)e, alci sbe:l &t otre
"'-'-'\I-r-ecn." 

i p""" n"C a hali di::a'nce iro1 tire po*itior
i io t'i.i"it the man i.:: his rear bas halteo' he

Lwill halt and tem inwards'

Irasr Sr(rroN'

InstrEctor. F ont (or Rzu) isil &u (or Imt) xa*'

Fnst Src'rros' i
Elnlo. Por-xr, ! A caution' cauuoa

.lsp Gregl. !-6t;;;. - 
As before rietailed' As before derailed'



Instrucio.

CTTL{.SS EIEE]Si.

tr'irst Seciicn- ccrTi iti u.etI _
' Frani (cr ngar) park. Rear (c: Front) !,an!,

Faosr (or Rrea):
D . - - - -
Flnrn. Srep smatly oui a

sl:o:t pace vit ir
rhe :i:h: fool, anrl
'Cur One ',at 

iread.
roL\T, S:ep srar:iy i,ack

a sho:-t pace rrith
ttre ri,th: foot, ald

lg+.iry foroi::g
I lrst uuard-

!efe1d rhe hearl vith
itre Seconri Guard.

Step smariiy oui a
sr,ort pace with ibe
ng.o! 1ooi, and de_
liyer a Poini as
guielly as possible
lor ihe eetue of the
breasi; remaini:xg
outviti:. rhe armexi
tend€d and tbeedge
or ute svord uD_

Srep smartly ba'ck a
short pa.cerith rhe
:'ighr ioot, and form
"GuarC," as before
de-,aileC.

Gc-rao. I As trefore detaile<i.

l
I
I

Sropr Srroals.

Spcosl Srcrrox,
Ar.lr, Porsr,
AfiD GU.{R'.

Guanp.
Feosr (or Rrla)

Rlxx.

tr-srr.-Tbis Cut Dq. be delivered iorer at tbe t&igb.

a 
Srcoso Sacrrol--

!- .A""otioo. I aceurion.
, J  i

As before dei;ailed. i As ir.iore deiailed.

Step snranl5 out a . Defend ihearrn with
strorrpacewitir the the Third Guard..

I rightfoot,and.,.Cut
T*-o" at the arm.



cEtlss L{xP'clsE' 73

Second Seciior:-coitt itzueql'

Isrroclor. frcrr (or Res) Rst- lea (or Frori) Rurk'

Por-'ir.

(ir:.41.

Srep smar:Is brrk Siep snarlly. o:t. a

a i irort oaue ]rit l l  sSort paceEath lDe

r l re : i : l r i : c ' , t . :4 , ' :  r i r ch t  foo t '  and  de-

l"+.t:i, raJpirs ]l:.T,...: l-"t:-.5
Secor:,i Giar.i. derailed in First

Sectioa-
-{: beir,r= tlsi:iil<J. Step smartly back a

sbort Dacer*ith the
righi;fbot' a:rd form
"Guard,"as before
detailed.

Sr,ore S$-onos.

NsL-In cutting for the am,-rhe ss-orrls.are to h-dj*a-g^aged tr@ Mh

otl"r,io * to tuot! rhe bres oi the renL iiai cnis oIEl m be pointed aL

TsreP Src"rros'

Trrel Sxrtos' )--fil 
i;G; l- A caation' a caution'

.lso Gr.raP" )
Green. As be:cre detlileti' As beiore detailed'

I.aosr (or fi.8:r)
B-tsx.
;;;.' Step smarti-'- out -a Deiend .tte^leg with

sbort ltub $ ii1l Tlle 'r ust uusro'
tl:re right ioot, aud
; . 1a1  f r ss " . a :  i L c
r s d .

P.rs r, :i.'p su::rtl) l 'rck a rtep snartl-r-. ont a

shirt i,a.la rriih s:ton plce witb t'be

it e Cglir f"o:' an I rr;Lt loot' and ile-

Plrr-- br iol:lil ' l l iser a Poili as
- " ' tlrar.1. 

- 
iletaiieci i:: First>t"lti 
sertica'



,i1

Ins!ructor.

Gr:.eo-

Slorr Srronrs.

CTTL{,SS IIERCISE,

Third Seciion-conlirz
I Fron! (or Rear) Ruii.

' As before derailed,

ued.
Rear (or Froli) Eant

Step snartly bacL a
srori ptce ritb
righr ioot, and
form "Ciuard, , ,as
before detailed.

NoTr.-in curdng ior rhe leg, the srrords rre to be disensa.ged froa @b
o:her, o s to l€re th€ brest oi ihe nnk lhar curs open tb 6e pointed at.

Fornrn Secrros.
Fnr :pns  i rn r rn r -  \

Potrr .  Porsr ,  f - \  caut ion.
s:ro Gc-lao. )

Gu-t.r,o. As before detailed.
Feor--l (or Rru,r,) I

R r-rx. i
Porsr. , Step smartly our a

i short paee with
I therighr ioot, and
j deliver a Poilt as
i derailed il: Firsi;

Por,xr.
Seciion.

Step sraafrly-back a
short pace *-ith
the right foor, and
parythe "Poirt"
bv fornins Ffust
Gu.ard.

As before detaiied.Gr.rso.

Srorr Srlonls

A caution,

-{s before derailed.

Parry- ihe
bv formile the
Slcond Guaid.

Step snartly out a
shorl pace rvith the
right ioot, en,l de-
liver a Pont as
detailed n1 First
Section.

Siep srnartly back a
short pace vith the
right foot,and form
" Guarcl " as before
Ceiai]ed.
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Lr Qrrcx Tr.xr.
fhe loregoi.ng Seetions of :h€ -{,ilack anil Defence L}actiae

are also to be perio:.med il quicL iice, ibe Insmictrrr decct-
ir,E :Le poht di at-ack, fcr e--ra=;ie:--

Ingtrocinr. Res Be: frcx: ?eit.

Alr-rcr rxu
Dsrrrcl h"-r.c- | .-*;:,* 

^:;: f -l cautior., -{ cal:iior.
ar l r - .  ! \  \ {L  lud  

I
't llrrE- | :

Gceal. ''4" irufo.. deiai]ecl. A: before detailed.
Rr{P" R1sx. A caltiol, ro show A caution. &e.

. lr'hich rank is to l
ai;aek. .

Tnicg. " Cut One " at tle Defenrl the :higb
tl-igh, pr:n' the wirhSe"on,I(lueil,
Poilr bv forreini: retu.rD "Foin-."
Seco"d tiuate,-E i 

""J-..t"."*-""1iiuiesume tireGuard. i Guar,l_
Srops S$-oBDs.

LOOiE PL.\T.
- lhe nel beiag per{a:t ;n tlie frregoin3 ertrciss, shoald t6€ crn:trict
Iffi plrl-. Onll- two oplErerrt! alc to engage at the ffie tiae, :bc
lls:rufior s::Lhin jrlolt cx:ej*jl ioi 3lJ. CeiE&6 in iielr f,tcCcs cl i:AL
sd CifeDce. u:.3 1, 'l:.ti:.; thcE^ oc:. tl-]ren a hit is rueir e,1, 1ie asr hi:
is.at  oDce,ro reco\ rr :o t l :e Csrl .  : :  I  rh. .r  Cr" l  the 14: : , t  af  hL sa tn :a
tu5EOE1d5lleni-

I t  is mci:r tdrLl t  ' * ' r i  thf  lc: i :a-r ;  i { : th stci l  ! r  r€n c:ciJ:J
€5BD@ D t:e Ler :-

"-abe €te sholld be fixeLI on rhat oi tie opporeni, the weijht c: tb.e tej;
di!'id.€d equ]]J on- t'oth ieet, tile prop€r dl!t!!ce kept b-t adr err.ilg cr
redrirg with Bpidit_r- ; erery e$ot io * u:ieC f,rr tbe F-ur?ie ci atllf cf
the att€t : . ion ot the c; lponert  r . ' ,d . .a: . : r : - ;  hir  rc e:yl-er. tk lx. : . i ,  i :
uu. l  ,  Fpcr;al l11 f t  rearLk*d rh!:  /  Po:tr :  cs Le r i i lndl  I  r i .  : , : ,h
qulchef tlaa a Cut, ru.i }irh is ncre efet : ih€reIore- wbel n :_ian iu
guded 3 Cut or I'c:tt, h€ sbo'.i.l i;$lqirli.r/ .etun a f'c:ti ri ihe Lrran,
aDd then ssrme rie F:Fr Gerd, &i i,€i!g ih€ besi Isliticn tr.rBl 'si.-!n ic
atta4L or deferid- Durttg the 3ltrk, il a ru :E* r q.eak pc-:,: :B lis
opponert nole operi b ,he deliren- of f, Cu! ti,m r l,ti:_:, iie =LojC, cJ
€ou6e! att&ck sttit & Cst, b:t har:l: 3tarded a C!: or l,ar,t. ha sloirld
3lTajts re:urri a Pcilt i.dia/.ial/.



,
t

I i6 curtrAns rxrRclsE.

INSPECfiON OF CUTLASSES.
DEAv Swor,os. As before detailed.

f " B1ing. tle sworcl to a slanting position in. I rron! ot_the body, edge to the right, antlPonr Swonps. { :"i7.*it! the foierhngtr u"a ti"."l .ii tL
. I rgt $"q, rtre _tingers closed, both elbowr

\ crose to the body.
Sropr Swoaps, As before detailed.

. B,sruBN Swonos, As before detailed.



l t

. PART II.

GUNS AND UOUNIINGS.

rusBlr.
The slicles for the turet ca,riases are fixtures built into the

turret; the eUdeg a,re formed of- two upright plates with 'a

piece of T iron riveted between them it-top.ihe flange of
fuhich forms the bearing surface of the carriige, antl aI the
bottom they are connected to the d.eck by angle-irgn.

fhe trainine is effecteal by the revolution of the turret
itseU. trr ordEr to admit of d sufficietrt number of nen bei:rg
employecl, the running in and oui gear is worked. by several
winch handles outside the turret. while bv means of a clutch
the sha,ft of the gear of one slidsmav be 6onnected with that
of theother. soThatif Decessarvth;rrinch handles ai both
sides of the firret (i.e., of both ;[des) may be applierl to rua
back the same carri:,ge. The elevatini seai consisits of a trai.
of gearine attached 1o the cassable 6f- the eua. It ca.n be
woraed biy one ma,n, anrt is adapted for usehth the axis of
the gun at tlifferent heights.

The f,urret armour is 10 inches bv tle ports. and I inches
elsewhere, which is secureil by meais of liits ina nuts to a,n
oak backing from I1 inches to I iaches thick. The backiagis
secured to uprieht angle-irons rould the f,ur1gt. An irngl
lining is form?d 

-of 
$-iro-n with a space of 10 inches from the



GUNS A]l-D MOVNTINGS.

P:5t*.1: ^pjll::J*upti"ters..from being drivel into rhewrreE wneD strnck by a projectile.
Diameter of turet outside, 26 ft, 6 in.
D,iameter of turret insicle, 2l it. d iir. 

'

Seight outside^fro,r flaps, S it. 5.S ir.
Eergnr rD8rd.e from deck to crown, g ft. g.b ia.

TIIRRET SIGETS.
Eachturret has five ,.man_holes,,, 

ceutre, inlermediate, anclyqg. lhe cgnrre a;rd wing manlmi"r-rrl-Aitlralii', ro"._
:Flj^Tl1$.d;sigh!. !h!q are so artjusteJ thit'i, verucarpra,ne througb q,ny pair of sig.hts-will bd parallel io a verticatprane passing through the ain"[iia."fr Fti*.""i"#;;dF{ihf,'hffi "':*lt" j,i.n.Pri:
P]T".pStl"g lhe notch- of tne q,''d-sight and the top of thetore-slght is a horizoutal nlane.; the sig5t"""" "Go ofiim"i*t
l.tgnt Q allow of the lile or srgbr clearing the eclse of theturret vhen the hinal-sight is at iTs *a,*i_i3 il;"hf"'



IO.INoE M.L.B, GUN. 7S

TEx IO.INCE U.I,.B. GUN OF 18 TONS.

, (MARK I.)

This su:r consists of an "A" tube, a " B" tube, a breech
coil, trifle coil trunnion-ring, and a triple coil in front of the
truDrons welded togetber; aad cascaDle'

Coxsrnuctror.

1. The Tnner Barrel,-This is a solid-eniled tube of stee!
which is qreatly i:ocreased. il tensil strength by heating the
roushlv-b6red tube to the requtecl temperature in a vertical
furiac6. ancl then rluasine it-bto a batL of rape oil, iu which
it is allowed to c-ool oi s-oa,k for a,bout twelve hours. The
tube then und.ergoes a seconal boring, a,fter which it is strb'
iected to a hydriulic pressure of 3+1ons on the square inch."ff 

no flaw is detected. ihe tub€ is c;nsidered. saie aicl sonrtl.

2. The "B" Tube.-Ihis is composealof twosingle antl
slishtlv ta.per coi.Is united toeether. The coils have been
*ide 

-aod^w"lclecl 
in tbe usu-al rnanner; the " B" tube is

shrunk on over the ia.ner barrel of steel.

3. The Breech Coil.-The breech coil or jacket consists of
a triole coil. a "C" coil. antl a iru:rnion-rinq. The triple coil
"oo"i"irr of ihree concentric coils, ea,ch coilbei'g shortdr than
the one it surrounds, and the middle one coiled in thereverge
direction so ag to break joints. Thetriplecoil is thenplaced
i.n a furoace for about tin hours, at the:end of which tme it
is at welding heat: it is theo placed uncler a powerful ha,sr-
mer, and. t[e whole weldecl iogether. The 

-"C" 
coil is a

trinie coil constructed in a simiiar rna,noer. The tro:raion'
rine is made of slabs of iron, consecutively weliletl together
onlhe flattened encl of a porter bar, aad graduallyformed
iato a, rins.



80

. All these parts-breech coil, ". C " -co-il, and truanion-ring-
bei:rg prepared, the truprion-r_rng ,is heated..to red:aess ;.rd
dropp.ed on to thl shoulderil tb€.breech co_tl,_ and. while the
tmruuon-rlDg.rs bo-t the,"(," coll rs dropped dow:r upon the
n:ont ot the breech coil th.rougn the- upper portion of the
Eoaaion-riag which was, Ieft . projecting ; the--tnrnnion-rhg
ulut rorms a DaJ]o over rne Jour!, &nct ur coolng contractg
rou.nd botJe cofu anil grips them sufrciently tight-to allow oi
the wbole mass bei.g placed in a furnace, whert it is raised to
a welcling heat ia about thirteen hours. The mass is then
quickly piaced on its breech-end under a most powerful ham-
mer, and thoroughly weJded; the body is then turned in a
ver.v powerfullathe to.the requied shape, and rongh anilfine
bored; the female thread for.thecascable is the-n cut. the
jacket is'sobsequently heated for about ten hourr, and. sh;u*
cor to the innsl sf,ssl barrel and " 3 " tube.

4 The cascable is macle ofthe bestscrap-iron. The opera-
tion-of ocrewing it into the breech-coil re{uires great care, es
tbe frolt aust bear evenly agaiast the enii of th-e steet baiel
or "4"tube; one round of thread is turned of the encl of
cascable, 1o that aa annular Epace m&y be left there, whic\
ia conaection with a cha,nnel cut along tjJre cascable and acrosg
the thread, forms a gas esca,pe, to gi-ve warniug in ca^se tb.e
_"A"-tobe should split at the encl.- After the-cascable has
been fi-uatly screwed in, a hole is drilled aud. tapped throuEh
the male ancl female tbreade ir a slaatias directiii on the ljft
side, a,ail a plq is screwed itr. The gun-is then fi:re boreil.

- As a rule, a length of about two calibres is left urifled for
the powder-chamber. The uariflecl part shoulct be as loug as
can.!e allowecl, provided. t!"i no air-space is left between'the
T+est cbarge used and the base of the proiectile. as rifline
tetrds to,weaketr the.t"le., ancl the seat of tf,e charge shodtr
be tbe strongest part of the gua.

- Tro parallel lines are cut arcrogs the venilfelcl to inciicate
t&e llrifred part of the bore. gimilar tingg s,r6 engraved on
the top of .the gnn to denote the position of the 

-centre 
of

gravrry.



I0'rNcs M'r'.x" GuN' 8l

On the left trun:rion are the id!i-a),s 9i tI" eu1jTlgT'tht
register number of the gu::, by wiich i-t is rEgistered iio the
deDaxtment, ree,orcs une oo^ioi tigttifFng i6 pattern antl

th6 vea,r of proof'*it";;i":;lhe 
material ef {'[e innss tube is-stampecl on

tnJ?""T":iini-*"ia", * iu a"o the number of the tube ae

entered ir thir registry-of nmufacture'
These suns mount€cr - o*"G, tl" -"ent is placerl on the

risht or l-eft hantl side as convenience demanos'

ElYosluLrc PcrM?'

On th6 out'gicle bracket of each gun car-nage" is' attachetl a

,"r"."*iT,"Jfr "*l-;.29ti:itth--t'woincnes'otthetop-with
ilesh wafer; ancl the acldition of a little s-oft soap,or washrng

;;;;il1*;;;tl"- t *ot!-*"ll, and will keep t'he packing

in sood oraler'*S* 
A;;; are close clown before putting the liquicl i:rto

the reservoir.
To Raise tke gutn'

Shut offthe stopvalve,,ship levers on-crank spinclle' and

b;id;-"-J th; pl"ogo-i" *i"k"d tn- aad fro' being a ilouble

#tifi iti-p;? it" E"a.*u"t" tle- Iever is'forcecl -dowa 
a

vacuum is created, *o oo"-tiqoid is ci-rawn "p .th*lg'l-=
bI;;;I* iot,o td" pump' At the opposite encl the rever

ff','.rup tjlt*-r-{ilH#'i#H: j"Ht*"},: "T::;valve into the coPPer PrPe
;t';;; ih". rfiiing tiem *itJl ihe weight of the gun'

To I'ower tln @un'

The stop-valve is loosened, vzbich allows the liqoid-iathe

""td;":;';1;.-b;i;h";"gh the copper pip'r lnto tle

reserqoit'
NrrrNc Lsslts'

Is connectecl to an iron shaft passing !i"*e-q!P*lgk"it 
of

4"1;;;; ;;.ni.L1'" tdo ecce-uhics wlich work in the

upper part ot a rrnx; no" toi"" pa'rt of which is co:r:recte<I to



st GUNS AND MOVNIINGS.

the liftine-block, over whichthe endless chain passes' Under-

""atl idUottorir ptate of the carriage a're fixed two sprocket'

.f"t"*.- l."i"e six sprockets proiecting downwards' On

il;ffi! th; I"?"*,-*liiu nt. on io il'" eid' of the shaft, the
i.""#i". n"" turned, bringing t-he- liiting-block close up, so
ifr"itli sprockets ta.Le int6 tf,e li:rks of the endless chain ald
holtls the lua for rurring in or out'--fU-e 

"ipii"g lever is ndt to be let go until the compressor
is set taut.

{,rmnre Lrvra

Is an iron shaft passing-thro-ugh the brackets of,the,ca'rriag-e,
ia Ur t*o ""c6ntrics-fittecl ilto-tvo qun;m.gtal rollers.' By
oulling up the lever on the end of the shaft t'he eccentrrcs are
;l:n;8 ili fhe rollers, and the rear entl of the carriage.is
;"i"J"p clear of the slicle, also placiug the weig,h-b on the
i*-"ofi"t.'Wlen runai:rg'the gui in oiout, the lifting lever
is to be let go before settin! taul tire compressor, and at any
time if the fun is going out too fast.

CouParssoa.
Lone flat trars are placed between the sides of t'he slidg,

*a rt? "tu"n"a to thl cleck of tle turret by means.of a bolt
o"ati"e thto"e[ f,fugir innsl and outer end's, whjch allows
il"-ti"f t" the-bars. Shori plates of the saTe-depth.pass
throueb- and a.re attachecl to the lover part of the carnage'
These"oiates fit iti:o the spaces between the bars attached to
th" 

-t#;i 
a""b ,,loa th6 whole can be tightly-compressecl

tosether bv means of short levers (calleil rockilg-levers)
".tson o" ihe tto outsiile plates in-the carriage, ancl are
*."tEat" means of a wheel*and handle on the ouisicle encl
ot tn" soilp."ssor shaft, which passes through both brackets
of carriaeei On the sliaft are 

-two 
male threads, also two

c*-;"tfi cv[ntlers, which have female tbreails, ancl twolugs
3""t *li"U ih" "v"" of the rocking-Iesers are attached. A
b.it nast* throieh the centre oT the rocking-levers ancl
ttrou?h tLe encls of a sackile on the bottom plate' q-f carriage ;
tbe to-es of the rockiag-Ievers fit futo two Equare bolt6' lJy
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turning the_wheel on the end of co,gpressor-shaft towarcls thebreech of the sun, the male thread^oa the sfiatt, *"iL.*g i"the fenlale_ thiead of the gu1_metai1iU"jli.,h.^?. tn"_
9}tqa1ds, forcing the toes oT the "o"ki"!-t";;;; d;;ds wfth
l!:,b"$, whic[- conpre,s.." b*s- aod-p-flt"l t*Ju"" *a
_11t91 *:,,C" and. carriage; turn thef,vheel to"wards themvzzte ot ahe gun, the fun-Ietal cylinders are drarr-n inwardson the shafr, dhe bolts-are ct"or oi tlu l-LieJ, iii.i'iule" i,free to move on the slide.

When firias full charses. the compressor is to be set up by
1 l"y9l sgpplied for tlai po"poue^. ih;-dd;#l* *".should be kept free from oil or srease.
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NEIT PATfEBN B.I. GITNS.

- ^The.present ctass-of 1"""i-touaiog ord:raace clates frorn

lT3;ll" 
systenn be:rs lz.on-n as thlt of tle-; Iilenaptea

The earliesi breecir-loadhg g-uns of this lraFrre dil not efi,eet
*111: "_ti-:"_,.i1".: 

g.h Uy us JoT + e bre e ch _ roa din j.]*t.^ itDecame posslb:e io rmDr.ore. rle form oi eonsfuucion a good
$e1L , 

ar, tbe sa:ne.-period the rraa:rfac,"r" oi""i"", **
!,"-"l1S!: j. 

great perfecf,im, the resulr beirg tbe present alJ-steel merhoci oI construcriorl
T!.ele are altogetirer five syst-ens oi construcrion riz:_

r. Steel_tubes, with-wrorght-iron hoons, E.O.C. (EIs_
wick Oriran;e Consdtctiont-

n, The setond patterf, consists oj steel tubes and

H::;.i:i."* 
.1ackers, P-.C.F. lst (Rol'al Gun

ru. St^eei. tubJ, rrirL sieel ancl wrongir:_iron coils, P-G.F,
2nJ.

s. _Sru"l:ube anri steel coils. R.Ci.F. lsr steel.
r'- SleeJ tuires, breech piece, anri 

".""i 
l*f., a.C.f,.

2ld s'teel.

. In e:ample I., :be-6-irch S0-cw-t. gun, the pox-der_chambei
is c-o..eC dorn ai rauh ef,i: so as to 

"ger 
o 

"oilil 
L.i"-h...."*

aetl :ire El"wick_cup system oi olrrrr-*t:oo.---*
_L! e\aniple r_1.. rLe 6_!nch Sl_crr:. grns, the iacker is ofmou;hr bo,o. g' :i rhe irumions 

"r" 
,roil_iJoo,'uo'j'ti". .r""t

r:r€ ls-muut: :LiJiinr: ar,: t]re l,os.der-chantber js nor Coned.a,t :he l:reech Erii nitl: ihe E ti *i"t 
" 

*p .1=t"* .t J, i."r"tl"r.
_"1 j.-::i-l: il I. I .-1i"1 is :t-1. e.t-h'eh' I s- to" s";, 

-]ii,r 
t.,Ine rirrer' :uia. rs U: strei. 1r-i:h qTr,.lahr_ij.or cc-ils, ard imeico;ls oi'niih.i sreel- r,-ith :Le cup s1-ste"ei of olturarion. 

-]Iark

Il is tLe sane, L';i i.as tte De'tsiag;lJ .;:J;;;';; oliura_tlo;:"
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In example ftr., x'blch Is the S-iach pn.of 1I tor:s' q"tt I.

and II., the inner c-oil.or t["i"'itn ?tild 
"teel 

breech-coi]'

and the tru:raion coilot rorged-steel a-ld threadedto :tlto 
o':

il*t.bi-tt"".i-,'"0u. In tEis guo the pos-der-cbamDer ts

m1i-odrical
"'il'?*#!r" f ., rhich.is a 6-irch sun of s{ e$-t'' llark ltr"

tbe breec.h-screF closes rnr; ile tre?ct-eoU' antl not i.nio the

iseer "A" tube, ihe oo;ett betg to equalize the straia on the

'rA'' tub€ alcl breech-coils'
h"-ut"""ulpi"ce is fiep^rnsd from a solid ingo-t of steel'

"*A-;ti"id; 
tLe breech $iece are placed'-exterioi }oops; the

b:ondoos form- a hoop., o,nl"U i" ke'pt in ptace by a hey-rirrg in

two haives, ild oser tne ley-rilg G shni:t-k the "C" hoopsto

keep the rv'o ha\es log:Ih,fi-*il is tbreaded, and. a locking-
h mme ca;es the trru3-D](

.d; g";;t"i 
"cr"w"d'oa 

to keep it i-a place' (6-inch"

Alb€rt\'
The 2tton glr rs or sreel' the iaaer tube surrouaded by

d6€e1 boops, orer tre p"*aJ"-"lt-l"t being a wire-coil oi

Deqrliar &nstruciion-tTffibffiffi. 
f4 i" "i'if.t io coastruction io the 9'2-i:rcb

g;-l;; L"ti"g 
"-t"l-ti"g 

in tro halves' the sa'me as the

6 - i n c b , a s r n e \ a n p l e r .  ,
AIl the nes'er gtls oI rne. breech-loadirg-,t-:1t:T,-ttj *h"t

is cailed chainbered g;ns, ti:e powder'cbambel l-'ging much

;;;;;'A;ti.,ii,. object'bei:rg to erable a verv lar-ge

a'*;'i" b""-;*ti, a::d to dring less*strain on the gua' t'h9

iifr?iiiiiirt"".-rri-G" t"i"g c?nerl dowa to meei; t[e size of
. the bore.

DESC?JPTXON OF THE IO-L\CE 8,3.L. GIi\-
OF 25 TONS.

"#:',t;HF.#3rlt''nfl ?::*-X"t#ilfit""$1F:fl
ili"""itil.-"";, tit., * i."i, tid is turned on-tle dutside till

#;"',hi"i;$;f titi t"t" G :rot less rhrn 3i inches.at the

;;"&;;ili;;.L;;t the breech; the breeeh end is t'ben
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il1*i{*ti*}11'il'-T#i:1i.!i'ii!rrh{i"iliait;
enlarged part 4 ft. a., t. 

t"o"t' rraki::g the toial iergth of ihe

r" J.T;i"""l;" jt'.o; S:[$"::*:::!":: ]h," ":3' e"4 or *hieh
3f ::r :+_+ ";F4il!:;fii"j $i l: :i-tr,i;",f *#ji:!^#TiJ,,i;".lo:":ff L:"ril'H"n* j,fitr1#
^ -Th""-r-_. f. 

j-o.ker is nexr pr^e_par:-{ 
iyr" a coil of io"g"a .r".I,

fiiftTTit;:-;8":,'""r*T:iH;l;1",:"a j*:i"'.%;n
a?;:iiij*i$,:i#:1+"iiiYff i*;;ilt**
F:}f :::F:,ri!:iT"""t_.i:"isffi x*:1_rTr"l"rumioiat, Imgth-of the jacLet

ff"i #r;" t r " .*""1i"i1' il J ir? ",ft ;I i,i i*$;:i f ";
^^1h"^_lkol"d,steel hoop.s,-n-hich are 15 i_nches ir ler:g*heac-h, are nest placeti on h6a r,rs ryionioi ,* *i? t"til-Srylt1".':T:t,H:3jto 3"inches ri:ict. The thidkest i. pi"Li"r{.i^i1." i"o.;

,,*!::, fm::* "? &:li,qHil:.#To1lffif,Jfff l *u
. u rear or the trunnion or _nlg coil i" placed rs.o steel

"tTi:f .-#.-;l""ltt*ar;-ii}'"''i"'ilis"r''"L'"*
r 

r rr€ :r,cKlf,g-Jacket is nert placeri squ:re n ir!: the r.ear face

fr { 1. 9?!'_:i t tiui : :1'."**:i.-nt=;.fi :: *'i:
i";,JJ"'Hl;;lt$.,f;;"mt;;;:-*niJr"o""1"i."iutau
^_,.._1_, 9o,"r 

jacket is nexi, prepared of coiled steel, and€xr€ncts lfom the rear of tht
gur, aad is 2] uches * ot.l#Jlt"as 

to the rear faee of the
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The froni eoil is then prepared and slrrunli on il fi'ont of

*e;il;;;h;t.*oionio;i' 1ts iront end is ihen tapered

off io nothiag.- 
IU" *o is then placed -irr a la:ire' a.nd turned dov-n to. gat€.e

dil t"";"u mozzie, aod at about 5 feet from .the breech

tl"i* ,"" six groovej or v'avs cut into ihe ouier jacket' into

which fit a correspoadurg number of teet! oP tie inside of

e;;;-;n-.nts^that ciompl"tely encircle the -gun. at this

;il;;";;;;ia' tl-"". segients-is slruak o'l the elesating

t*leal to s-irich. on the riglr side, is atrached the elevating

atc Farcces.
Tir" r*u. face of the gun is ihen recessed to a depth of 6

irJb-*;;r';J.-n oi:l ii.h":", into wbich fits the breech-rirg,

otnl.l i= o: gtr'rretal" a.nti is secured' by si:- porertulscrew-

Ult". f.a-"" the rigbt of the brcech'ring is tle.bracket' to

;ii;;. F-;t* of a"loint bolt, is 6xed tle platform',wbich

;?';'"L;il*;ui, *tt' a ipring catcb on its left side'

;;i.!l*;=;t to th-; breech-riig aitl-retains the platform

i-ii.:"i";ti]n-"to". to tt. gon, *d is released.by a projectirm

i; ;-.i;;;; rh;-ir"ech-bllLt'as ttre breech is opered' thus

iU.*tii th.-pladornt io sring to the- right,.xhere it is

;;;3 Itlli-ptttot* catch ii--s positionkbilst loadiag)'

;ffi;; ;iJH;;h. Lracket on ihe breech-ring' rn the

;;;;-;a;[; nlatforrn is a Lole' into Ihich !p a.spring

i;i;"-;"i;-"ii.l, i= *otke'l L-"i neilrs of a jointed Ierer

undet'tlre p)rtform, url irs usr is to retaln the Drftcn-

rrii"! *'tli-pi"-..rrn I'hile rbe gun is beirg :ponged t'nil

ilia"a. . u" fn" iolt is *'ithira'tri by the arm of the joiated

i;;;;;;t". ;ainst the face of the-guo' and th-e domrud

;;;i";-;i ,l; ]ei cr wirhdraws th.' boti from rhe breech-block

anil all.o*s rt to be pushetl into tire gun'

The breech-bIock. shich is of forgeJ sleel..mtl-turned to

.ir", 
""4 

tttt*aed v'ith a coarse left-Aanded threaC, v,hich is

aitiaua i"to four sectioas, anrl corresponds with the diridexl

tUt*a-i" tit" Ut ech of the gun. The iioc! is- p'f.rc't1-ttuough

il;;;;; ]"; the receptiin of '"he ueedle-holder fron the

;; ;;.1 r-;;i-b"il fto* iit. iront : ir iront of the breech'block
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ria:e L a s:erl ,- i.r. n-Li.: i i i  s-iJ:! i l ,\- cone<l on oDe sirle. rle
f.:,: irce iieil: lieceC texi ::re i,reech blo.:k (berween these a
Lr : . ;  i : ; :  l . : . ' ' J  ;  i r : : r : ; :  o f  : : i s  i s  p laeet i  the  oL tun- "or ,
:z'l^iuh L .L sr::ce:-sb:pe.r. ,ii-"c. :he 1i:; of n'hich ils inio the
s : i : .oD!= :  i r r rh -1  3 : : j : " :e i r  e : : ' i  o f  rLe  por tde l -chmber

lx i r :e  i i i : : le , l .  
*T ie , , l  

: ' . : : ' a : r r . : : ' l  J . : " i  a re  secu:e , i  ro  the
breeeir-lrl+rk i,1' tire reel-L,-r1:, xi::rh i: of steel. xtth a fiai
LrrL,i. u:,.,.= i; :. rii-:ih is :i jnc rl:lt:t-h:rndet1 thread, bv
wr:i i : is :..]: ir. i  r, ' :Lr 6:;::r::-:. r i, l  nassei t lrough tir i
diic ard i,r::: r-e'i"r i l tc' t l :e breecll-block; on rhe end ai iE
i: a cu:rsc ri:::-i::rrie,i tl:rcirl. c: iri:ich is screrreri a collar,
n-l icl: ;s iorxe:l i1':rear:s oi r sl i l i  sprirg; the rear end of
tie ir:l: is i:re--.eLi :o rtcei"-; tle pri:eer. T,re rear face oi
ile i;:ee;i:-Llo;k is *ppi''i rvi:L r --;l-r:e*ul ca-"t'ug, to which
i: atia:Lei nrc hali:es :r::,:1 t**c i:r;:.ckets. the snraller for
ti* La:nne:. rrbicir is ci irc.i-cr:-rl: iun:, ald to its shorter
a-. : l,e l:r-r .:. i  is i:uo;.. j: r l." lu::.1.: arrn caries the heed,
s r:oie.iicr oc. E-ilich col:es ir ccrtect n-ith the needle when
ti 'c i ir;;:- j i . p:I"i. Tl;e l:::.r is ior : l ie locking-lerer,
whicr i r is"l : i , ihe brartet L-rin"a:s of a joi-c.i bolt, lhni
scre',1's h; :!e ierer has a cen ol the boss, which, whel the
lerer is tior::. its inio a tecejs i: the rear iace of the gua,

f,eereby 
Locking ti:e i;re:::,ch, n-irich prevexts ii moviag when

t h A  r : : r  r (  t r a r "

?i:e aeedle-l'oltier is s sieei l:oii. piereed tlrrough ihecenire
ior the receltion oi ihe reetile. Cir:se to the front eud of tire
needle ;lers is a coil:r, arJ ir iror.t oi :l:is eollar is placed a
e - i * . -  e . . - i ,  . .  r r . e r  : l , i s  S r , i . -  

'  - -  i '  - : r -  ^ -  l ^ - - - - .  : -  : r O n t- t . - - ^ r r  - q - - - 1 . - j , : t ) : . J i  r i - :

oi :i:is a -.urerr coliar closes the ilc::: e:rd of :Ile needle-holder,
a:rri kerp: the xeCle il its lrir:re. Ihe sprilg causes the
e.eerile -:o r€::1rrie iis lom:l rr,si:iil: afrer hartng been siruck
' n u  

i h n  1 . - . r : r  o . .  T n  i - r . r : .  . , i  ; - . o  1 . 1 - . 1 . ; 6 -  i s  n  . l o f  i r t o  g . h i c h

its tle Leri c,i t):re pr;rer" Thc rear erd of the needle-
holier is i:ae,i Fi:I. twc l::.i l.es e:.i; coilar; il frout of the
e*]]ar is a rliviCeii tlielJ. r-L:eh iras a cotresDoldile thread
ir the reirr e*,1 oi tlie rreer!--r,luck. irto which thJ neetlie-
i:rlicr 1crks. Ol ibs :eer fr:.: is l coLiar. in which a slc; is
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cat, sbich, when the needle-holder is locked, allow-s- the !ro-
ii?o"l" il" nt-mer to strike the head of the needle' This

i;-;;; ;i the safery-arrangements which pre.vents. s:.goo

bsing fired nnless the needle-holderis proper'ty locked',, I nere

i'ffitl* ="r"ti--arrangement' whi",l' coGists of a" bell-crank

;;t ;a a siiiing gu-ard, attached to rhe rear face of the

;;;h.bi*kE .o'.h'" **". rbat the-u-pper arm. is actetl

"p"" 
ly the boss of the ioci;i'g-Ieser. \\-hen the.breech is

;;;-, ;[" sldi-ng guard on the 
-bell-crank 

lever is in such a
p[Srl* iUrt thE i'rojection on the head of the h'-mer will

Srrife it if aa atteirpi is-made to-fire the g"un, and tb,e hamnrer
*il-i th"o be prevet'ted fron: striliirg-the 6-ring needle. in the
reedle-hol.lerl \Then the breech-block is moYed into its

niooer position ior firirg, and the lockilg-Ierer 6a5 [s6n put

lot'" S as to ]ock the 6ieech-block, a prbjeciion on the boss
enr-aees the uDper arm of the beil crank lever; this raises the
sLiEi& euard oirt of rcach of the hammer, which is tfren foee
:o st itE the bead of the needle.

For electrical firing, the needle is removed from the neeclle-
holder. and the froii end is fitrcd with a special adaptor'
slotted on one side to facilitate the inqertion of iie wires
tbroueh tle needle-holder. The gunisrifled witb 42gtooves,
rrith; tFis& shich is spiraiiy ircieasing frorn I turn in j00

calibres. at the breechl to I tum il: 40 at 14! irches from
tbe muzde, the remaiader I ia 40'

The erar is pierced for sighis on both sides, and is provided
with tEree siihrs, siz., a tangent scale, graduated up to 15
deerees, for Elesation I0,0O0- 5ards full chuge, and 5,400
v#.is reduced charge, and is Erced with a deflectiol-leaf
irarked ia degrees o-D tbe rear face of the bar of the sight' It
is aiso fitted-with a vertical vernier marked in mirutes for
eiavation for accurate adjustments. The tangent scale is
iaclnerl lo I0' tr: ihe left of the verdcal, to compensate for
derirtion tlue to twist of rifling. If a:ey correction is re-
q-airetl on accciln! of rrinC., or any other cause, it carr be given
[3- noving ',he defiection-ieai in rhe re,luired direction.
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Tr; ::::: i: :11-ri, ilt",] r-itl iq-o irunliun si3)ris. These

=: : - . : . -  ; ' ' l - ; " :  ; :  
" r  

: l<e l  ; : : l - . :=  u i :h  r  i - J3-mei r l  socke i  and

u- i . - . . : :  ' - : : c  : " :  ' , i  : l . c  s - ' cu l  ; , :  - i : : : '  : ' r : :ns  . i  i :u l -mcke, i  . i5h i  :
r : ; r ,  s , - ' l= - -  : .  ; - . ' :u : - : : . . : t i j ' n : .e  i  l ;  : : ' . ' ;u - -  a r i  the  p i l la r  ud

v  - j . : . '  r - ^ : :  .  . : ;  : : "  i :  r r  i : : :  :  J : ! r0 : :E t  j t r i l , t .  so  t l : l t  FL€f ,
orgv :ite si:ht is ir i ls i:t": r 'os:l ior it oeroct be nored wirt '

.ar l irs: i l i .r:g ::: :; i i : i :: i  t lrai!-: th: pil iar round a
{i:::rier oi : ::::ilt. Ti:v sijllts a:e :ralked for :he rigbt or lefi.

Tl.:' la::i:J: i: xzlr:Lt-i:crl, t'loui;ie plaieii, anci itlei n-ith
i:o:,: .: I r '-L:' :r,,-c:i. l :.:o trluci: is jre,l :r i o iorgeti sceel
:e;oil :ri'{'srer 1: L eLo f,t:trl with diierentiai e}evatilg gear
o:_-ai.-rig::: :i,1e. el'l ri:e c:r:iage is rrounteci on peima]3en!

The ri:,le 1s r:i;rgir: iron. ex:ra single -platet1. The npper
s::.:iat*, on rrliil :lfi cer:le:: rus, is.-cf 

-forgeri 
sieel, and is

irul::= 1 -L:  ̂ :, ,::--le oi --, ' . u i. l . n i-- s:frcient :.o c.ruse the gln
:r r:: ;it ,'i i:sJ.f. It is it":eri rrith front aad rear buf,ers
a::i si,ie ttkle= r.;i:h se:-oeli-v'heel n-inches for innring in
o: orr. an,1 :ho siiJe b p.in:areltl;- Cred ro the deck.

Ti:e eievr:ing geal i.s (iiferenrial, ud is dl:ed to the rigbt
side li :ie cari*"g*; i: cirlslsts ri :he usr:rl tooti:eC arc fi-ied
rr rl:e nght ci t le !rr: qi:b twc arles. inio which gears a

r i : J ; : .  u . : : ie i . ,n  3 : -p i r r i i (  i r : i . i :  - rasses  :h tough e  bush in
i;re Lr3cdct r: :,re caha:.: this bish earries on i is outside
erd a:cc'. leJ n-ireel,r, ir i ih is i lsed lo tire bush by fourscrew
j:ol:s. A t,x,;l:eLl wheel o: ilie s&me dirmeter, bur provided
wirh two n.jre ieeth iirilr the tixeJ rrheel, is arr"ached to the
p:-lilr-:l:i: l).t :i.3rs oi a friction-coile on the spind.Ie. Oui-
i i;e:Le jrir: i ir:-coae is pi:rcei 

" 
s:r{rr* saucer-shaped spring

{ r r - ; , , i .  L -  l i r l ; :  i :  p . ,s i : i ' r  Lv  l  : : t r :  a lJ  ke"p-p in1 ,  v 'h ich  :ecs
:l:e !r::ef : l;: ie,]-wireei t l i ] to ihe iri.ction-cone, and causes
sr*.: ieni ir ic:ia: to drire tLe 5:: un ler orri inan- circurn-
sion.esj lrrt :r l loxs rire spln$le to reroive when au5i exeessite
s i l r : . :  to r :=  c r  : i :  p i r iu :1 , :u :b .  as  ouur rs  when:he  gun is
lreii.

-\r thai l:.r: rrf tire circle rvi:e:e tire tecth of both vheels
:::'res:,r:t.i. ;r pl:eel-'*-i:eel is p)aceri. Tire whole is then
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siirrJl:r:.jed. i,y a cru,il;, ghicir,Iesiles cosering the$'hole iD'

i-;;;"-; i,Lriry f# tbe asle oi the planet--rheel' ard' at

;;".;;.;;" .ii' oE :it" u:r.siag is placed-r!e.!ar'lle.; on. the

out.il; . i the casinq is p):t,c'.i arrorrs' to rnrllc3:e. llle .rrrec'

iio-, u. 
" 

l;ict to t.ri- i"he gear requires ro clamlr iug or stop'

Rrcorr. Psrss.

T.i;..'-r:i:le is itted wiib rrro reuoil presses'-rririch are

i*;i",;. ;;i?-it oii--tt. rhe crr:'iase. - Pissin3 tbrou;h :oe

i"*i otl.*.". are ilr{) pis:c'n-roJs, v:l'ich are 1:tatlc;^ro the

J" i :? i i " . r l - " t -  r . r r . ' r ,1 m.-"  L i  i i rks-anJ.pi rs '  . ,0r ,  the

c'en: ie o i  t ' :e i : . : "n ' r 'ds f , : r  i ' i : :nDs :1" !c 'L \ r l t - i ' ,  rcc i i l  \ -a lves '

iJJil rt-t it";"s of stroag spi:ai sp:irgs, rrhich are scfes'ed

ap:o t i :c  rc, ru i r r , i  a l r ,o ' -n i  o i  (u] : rDressiotr -  b] '  IuedI 's  oI  l i l rs '

;L;i';; ii"; ir rh<i: pircel,l mean: of lmking-pins' Care

;l;;I,il* iafen. rh.n ri'. pistins are taken to pieces io clean

o"L-J"toit*, tbrr :hc lu-o'slruul l Ire replace'i in- tlsir eorret

;;;i; *i-:h" Leep'pitx replaced. The liit rlloueJ ior the

i-alve is ollt '0i15'. anJ an error io replacit:g-tb-ele nuts may

i;i;;;6". rcsults. The pistors ire pa-"ke'l- t's nteas of

* oo*-tioc. lfie reuoil presies are con::ected front andreitr
f,i *o-l'*.riitt pirres, and i clack-r'ulse is frred ro the union

ott ttr" oor,o"it]i1g pipe. in front. The valve is lrra;r-ged so

iirri it .1u*". if-tiie'carriage art<mp+"s to char.lc ro.therear
i".."rit the n:,:tion of the :Lil ^r rhe gun akirr-: fi:ecl' but

oprn-s'*u:o:n:li."ally, .1!,1 a]los:s iire carriage to i:rr oui ilto

t.: ie i l l lr: I i lEl:1ox.

T i re r .  : r ' .  f , , : : r  i l i u : l - i r ; les  - r 'a  i ( 'p  o f  ' .1 :e  c r l : ; ' ' l "n '  one in

flonr a:,1 olc i l  tear of e.!uil '  tr l,-L trro JraD ii( ' les' otre tn

i"o"t oi eech cylilJer un,leneath, anri these holes ;rre clml

l)Y Scr€s"-plugs ant] rasbers-

.\.clros or rriE Rrcou Pessses.

Otr lhe itc j"in:: ire' i- :Lt uxrrirJe cLar;es tr ' r i ic relr ' al ' i

rLe  l iuu i , i - i , ,  : i ,e  i i ru ten i i  o f  the" l l i rde i  u lc 'se '  thc  c i r 'u t -

va lse , 'a l  i  i s  fu rceJ  th rcugh. t i r t  i ro les  in  the  p : l : cn ' ' ; r tn - ' t



92 rlw F-{rrna\ r.L. Gr\s.

the loadeci salre, and passes to the rear ead of tl:e crl.inders
tbrough the loa<led valre, tirus absorbing rhe :orce- of tbe
recoil. -!s soon ?.s the recoii is spenr, ihe li,iri.i fows along
the conxecdng pipes irom the rear pn,i oi the cyiilJers, iitb!
the ciack-r'alve psses ro;he front enJ oi rhe e-rii.oCcrs, thli
a-tlorilg the gun to ruf, out f,utomaiic{ih.

Ii thJ .gra is to be ron ia for clearing or orhemise. ihe
clauE-\'al\-e musr he set for t}:e running-ir positi"n. lr drino.
great care musr be laken bs tit" oE"ui G'"L;;;r.:; ;il;
the ciack-ra1re is ser. iorthe d::L:e positiol, for-i-f the sun Fas
fired rvith the clack-vaise set forl[e rumi.nr-in Dosi;on the
resrir soul,l be seiors.

To 611 the recoil presses, rhe !{ur must be rua close i-r.ro ihe
rear bufers oj ihe side ard tb-e iour f,lling-plugs rcntored.,
the clack-vaive adjusi€d for the rumilg-ii-poiirion; theD
screw ir the fii1hg-iunnel to one cf rhe rJr fif::rg-holes, anil
pou: ; r ihe liqri^ci1ill _ir - overfl.o ws a.t f ront fiilir gi661".,. a'h""
sere'\r- in tronr fiIliag-i:oie p1ugs, eod coniiaue !o pou.r in the
liqaor tili ii overfloris at opposlte iLLing-hole. :akiig care thar
thi c;-lir.1ers are periccrh:iull of Iiririor arL'i irec"fron air;
tben remor-e the rauel altl screx in rear fiLiing-ilole plugs,
set clack-ralve for ririns posirion. ar:i :he :ur-:s reails ioi

TJ remove the iiqr:id iron: :he c-riinders, rua rha gun close
ont anii take out iire iirri::-plugs aad the rear fillicg-plugs.
and set clack-ralve ior runnilc'in Dositio!, ald tire cvlinders
will run dry.

Beioie firing, the cyiir'lers should be esantinetl. to see tirat
they- are full, arci iire piston-rotls prcperiy oiled.

To Drsxorlr rr{E C{EI,L{GE,

Reerove the ciip-plates irorn the inside plates oi carriage,
and also the rear iransorn of slide; then remove the pistoa-
roJs irorr r-re rc;oil Dresses, piace four .haekle. in rlre Lc,les
(':.ri-r3 r€ceive:hem. hook on ihe sli:rgs. and, r'hcn ell is cie:Lr,
pr l r  up-
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\YxrGEr.

Carriage complete, rith- recoil pres-'es

Stid" iot ditio,-rr-ir!r piston-rods ano

rr:nning in aad out gea'r

qF. lbs.
2 2 1

1 1 5

foE. cst.

Total v'eigbi of mouniirg S I't 0 I

DESCPJPIION OF $INCE R.B'L. GLT'

,,3"18:iFitl!:i';.;ii:*:1li'$;tty+*:l*Fffi{
:?f l3$Jff #JT.lf 

"l#;;;;,;;;r.1!-."'r""t"si:riront;ii;'d;;;"itr'""-.*Ju-"oiL;:i?:5""ff .""',i# j'"?i"?t
the lrun-nion-rilg, ud rorrx

*:tffi *1T,i:;:-',*$L*::1.%1il5";il,..""""j
l**"fi {ti"::%*n"*"11",f"":f,".0'Tf HLi
tbe firbg hamner-

."'"*::;.fruJ,::Ti':J';':iii.:""ff :'i","#"*:***
Thc .lun i.- ii-t".t' on the poll'gror're sys:em'- wirir.3S grooses'

i"i::3ilii;*\r+,Irtj"i:l'n';'irligt":"ifi'"1:
breech lo I in +0 ai lu'b r
-"io.t.t a unilorm twist of I il -10'-- 

it'. gn o * ventecl,o*ttt;iit.o1',:":i:;f,lf:??trit:i

S::i {tjj ":.il"i1i":l:'"""it r, ""r r",,;1 L, j it is arso ria'-J
i.:i.h'.;;.;;.GeJ icrc*, r,1' w.1t*tl.:.,d:li* 11,i:i X.:'i:'"J
i:r rire bre.'ir-'ul.ock, a snuil 

J.t:j"u.""i,:r"o'j'H iliiri&, i, i"

*;:,i?te; r ffi:ir i;l#' 4:l;'::JHr#E =f; g
prerents it fron ccuri-ng <
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;;l;:u'.";t;":i';'11;:i'1":; 'eeillc' *ltci: is rree to tiavetr

;:i::.,u,,::#f"lti,.il.i'Iiii:"lJiiT?.ni
; "; ., - i:i:,.1T:li:i.lf,,.l-ifi. " il:"iiii',,..*1
ffi ;;+r:; ,": ri *r l*1i ll+.'j#
;:ili.:;;i.;,; i: X;'.}::';-l r ,.".i ,:. p""i;"o-ii oi ',he:: tr:e
i : - r ' .  : : -  . : : . : . : . . . . , 1 ; r - : ; . * t - : ; 1  

1 ' : : : ; : i ' e  
" r : : ne : ' ; r s  

accu r : t t ] - \ '

i . ::l'i i i i. "-,. 
*; .;: ;., ; a. :, : ; ;; il ;':: "'" -,"r1;l "^ l;ffj:l:;i.:i1i:1':;:;:.i:,,'T-,;.:i:::**,'j,n;;ii""r",ili3l;

"'l;:'':"'i;:i ";;.,::'i; 
-ril**'r' r"""'"J se!ured io rle

i: .  sj. , , :  : .  :  . ; : : . .  : : ,r.  ; , : t , ,-: , ; ; . .1)i t ; , l  i ,  i r ,  ; i_t l ; ;r. ;r l l
ii JL." j,,.'. :,:::l ;,1; *.:;:::l=' l :* l''' " ;..,,1,' l JIi"-.t *, ;rr.
-*TLe 

i:t,::: eari oi 't l ie :_,.=."r. i i ; l  L i,: ied rri:h a steei disc

iili i, ",;"" :* 6 p..1_ ;q,i!;..a:ii#ji**
ff i:1:;.ll;l :t' :i: ;;, *j ;*h;:,'. 1r,;,t "lt
i;:J ;i:j;i:,,::ili:i:.,, :,-,,:..' :*"*i:.ft;;!i;

ffi! ,irl; .fffi.|ffi
iilil:::;, l; ;X i. ;;; ;:.' 0.,:,, ;' ;;;;, i :;;I *ii,*.,:i . L e C - t  . . : - . r  C - L : u l  r c t S  , t : t : n

:; ,:;: ;li i :.,::li:;lrr i; ;;11 ;1.i: : :;::;lnl:
:; - ., :r' -':.,.,, i:,ii ::li;;ii-',,'.,".* :, .#;l:il:1,': l:;;
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-{jter tire loatling is comp}eterl, rlte-carrier is brought u-p to

rle grn and kept ii position b1- tlre clip retanug-lerer' \rrrcn

toois on to tbe breeib-ring. At the same ruoment tlre pres-

*r" 
""1n" 

tllmbler-arm ciuses the n'ithclrawal of the catch

;;t"; h;ld"-t]r" breech-block on the carrier; the-breech-biock

i.;;;;;G;A irto the gun, an'l riie^ Io-ckirq-ieser .tumed
;";;;iir; l"fi tirough in angie of 4io till ihe bracket on the-" - - 

!- 
"""1-t,tocli 

cofres in coritact sith- a stop on the breech-

ri:rs. Tbe lever is then iunied tlo*n, s'hlcD causes lne cam

""?1" 
t".= L lock itseU into a recess in the rear face of the

gtr", r"a prele;rts anr norenent of the breech-biock at the

no:ren: all lrnrg--*qboul 
, rirc:e"be an.v tliFcultt i:r purtilg,rhe locking-lerer

tiorrn bv llan,i. tl:e ."niall tube'ieter (n-irh hook used for

e*t.u"tir",g the nee,lle-bol,ler) sill give anlple.porrer'. ,- 
The ru'be.Ievcr can aiso be nsed for starting tbe breech-

Llnk eiter drirg, shouf i it hecome nccessary in unscren"ing'
\\ hen the i,..ial-11!nr'k has been unscrerre<l after firilq. it

c:n te s:rrte,'i vhen nirh,Irarrirrg it from the gtn by fu5ni:eg
tiown the locking-lever when the cam on the boss bea'rs
a:ainst the face of the gtn.

S -r rlrr:- -{nn-l re EYE-Yrs.

-{ saietv-arrangeuent is provitled rrhich prevents the gln :

frcnl beins dred intil the bieech'biock is properly elosed, and
the neeilli-holder is in its proper positior. This arraage-
:neni consi.sts of a bell-crank-1er'lr'and a slidil.q-guard, wlich
are atiached to the breech-screrr in such a maJmer that the
lnper arm is acied upon brl- the stud on the boss of the locki:ag-
lerer.

Il"hen the breech is open, tire slicling-5uald atteched to the
bell-crark ierer is in -"irch a positionlErt the projection on
the hea,l of tlte tirirl-li:lnrer rrill st:ike it if an attempt is
mlde to fire the gu{ ald the hamner wiII then he prevented
lrom stdki::,c the-needle in the ueedle-hokler'

The rear flce of tl:e ree,lle holtler is formed rith a project-
in: :":n. slottrJ aNav in one place ro rhe witl:h oi the sh'nk
.j'-r . L- , r" ,..: iri-. xr':: as 'r:, a,.i,iitio:rl saiei5-arrange'

. i=s
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ment, ax{1 prerents the b
lrben the needle-holder t"TT-1":ttihing 

t\e-aeedle cxmp
n_1""-tl" ii.in;"fu;1*"* 

rn prol€r lirias positio!.-
firing, ard the lockirg-ler.:i::"f 

ir:<' prc'per--frsium ltr
ioc1-th;[r;;i-[.fr:'f i"-i.m- 

been ;.urned dorn so ar b
Lever elgage the rpocr 

^]y""]-Ffi stutl.urr the i'oss of til
;;* *;"1,ir"c-.t"!foo"*-' 

or the Lell-cn.nk lever, a:ril
the:r free to striiti'trre h*i:l ,H'}.S-rire 

Laururer, *li"li

Srcrrrrxc.
The grn is fii;ted forsights:",ltotb si,le^s, the tangeet s€aleg{or aide-sigbtsl bei::g gridoare,i, up ro t:",'al #E'#i, aUtaace of yards for f-un. anr

c:,;q'y;"d-.A;;.;.'?:ffi'T-:.53i:".""=i;t:niTil:X
rith a deflectios-leaf nr;r:kal r, i- ea(h wa.v. i-n-dirisions of5'aa ihe rear facr. The tt
of 1" 3o, to the left of th. ,:tj:11 

sale is inclirer{- to -an .a:rg:s
;i p."j 

"",ii ;';; ;i; A;T#f ,,itdfl !o 
o'r*'*"t* ror deri&tioa

.r^.11_.-"o..f,on_.:eaf_is used when the s-ind is irlov.iag uloso

;ff'f;iffi#ff,tt;*:i":",:*,o'" 
tIrorin; tbe i"ui i""te" re'

sach es a sn!p, or .;.. ..ro,:]si 
Y i 'er' r ir:n3::: rnori!3 o't ' jets'

Tsr Tarxsro:* Srcgrs-

--F-:f^:g:F corsist oi :s*el pjli:r. wiri: a 3.arr_rneerl aocietar](l eota:': tle top oi tl:e si

"*r",p",*,i";;i""d_Jfi li:Jl!:Xi,lt.y-ro#S*h,*
ea4n tock rr.to :t Fith a lrrr.oret joir:. so t:,"r-*Gnli.re :Ues[ht is.tr-xed in it: tnre poslt:o". ]r ca:r_!or ]* mored wi:hcet

"uiT "ff;:* 
ttr; cotl': tui,i d;;; in" pii.al 

"",_il qL**
Trle C..l.aarlca -:.so Sull

_-the 
carriege ;" -,4t"t vrughr.iroq aad is moanred oaper:larea: :.oLl.ers. It i; it+ja'. fith irl.:i-r*f ii**iii g"u.cn tle left, rn.l s self-aaring-fi.,ii.-t p:"-*:il*f:'#"r15 f^"e5u€:e,.alrr-its of ISoeiese'rur anLi r- orprusslol

*H.*::-i.,-:,3'",::Fj'f:_.f"ii:,::li:i"S:Sl:1Ji:
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. rry tbe r'i:l '"o :!:,x out oi ir'self when the comprereorit

:-,""-r i=. ii-i, lt:'fir3' * froni pisot' an't fijted '*ith inEE

;;Li"'";;;Ji;-l;;' *o'lol-i'v nie*:s of wbcbes ci rit€

"Af;"tJ-f: ..* **** of r rornr rhar't tu the rear part

"f 

^;; 
;il;L;ac;-+* a rcrn-rheel a:trled to the

txriaiec-sLaft, shith :rori3 a-p:lion irr tbe traldlg'rack il

L:Ai. 
.. 

T'." 
"ii,i" """ 

l* triir'sl 5'e*ch eey'

Er.evlrnre Glr::-

Tb.c clevotins gear is.itted o! i]'te left.o:. the carriage-' mdl

is xorLarl try :r:e*rs o, n otJ r-h"el' lru-ltec 9n " 
spT.gei

pu*Xrg 
-ii."Jrgl' 

:h. errr:cge cireet-,, and hsring -a 
prmoa

fenra*xl cn lt c::ij:iif;, ttt"t?nrks ti:e sprir ior cone) wheel

f,ii'**r 
-i 

"*ti",i "o 
a.spindle' bnt is free to mtat€ or rt"

' !  !  - . . i : t t .  ? Luu r i ; '  I  col ! f l  L re;; '  i r to ruhich is 6-t ted a rretal

;;".'" il; i..,:'"i L- i!t"-au catn'in; tut tttt ivhts6genrr'

""J 
,f" .oi" 

",,o*tlr.-otl1: 
rotatis 

-rirh 
it- The spbdle

ei* tirori:!: a. b.us:l Ilxs in tbe cheek of the eariagb' and

[;;; ;' ir;:-"u l e pinic'n, lrhieh en's'rlges t]re eler-aring,arc

ffi,i t; th" ;,le-,f tlte gu.i. A dish-ed- rpruq i* plac*d oc

ii* iui*tr. 
".,* 

l&e c,:nel Tbe ouler end-of ihe spi:rdl€ is

;;;t;;;t--i" oit, *.'t l"it forces the ci:hed spri-ng againet
'!:i:e f*l:e of :!e eoee.*A;-;;" 

s:dcient fiction ixtrce'r thc spur (or eooe)

"h*f-t,i--tl.-;;e 
io ei"r-ar" or deprcs thc. gur" but vill

rJlr; th" pitir.n-spnxile s.rii c{ue to r-trclre nithout putting

e.lt _Ury g*t ir sro:ron.
fil?fr" r,*-r" is prori,lui for- holdir:g tle spru'wbeel
;'*-;;;--;.;Git-Ltlt"tioo o-iapre*sicn is given' ahed;';;';;;;L 

-a5"otio" 
or 'lepressiEn is given' the

rubhin-r nieei Lcing forr'ed ap agau'et th€ t!4e ot Lhe slur-
shecl 6s nooril* the h*adle of the ctqnp'
rubhin-: niei:es Lcing forr'ed ap agar$t tn'

shecl 6y noorilg the h*adle of the ctqnp'

Rusr-rxe-rx GcA!-

For rundrg the gun i-n" the wjr'ch baadlee are rhipped oo

.L:;-i;;LJG"of the wia.h"s for rraling ir on tte sidea

"i 
G*li]"i '*ti"" at. tl'e:r hoolied to lhi front--loope of

il.*..*;"g"'"".i the reaf plr* of the s1ide, anii tire fa1ls pasred
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over t]re 1- pulleys oa the rrinches; the ga.n carr tlen }x :Etm and out quite easily,

Srcrp"rsc Ganr_

t""11""tffi.?.XT.l1li l':t:i "h"iT :o the de'lL. ri:e
**;;,';"T;,-;ff ;Tt"':i"1'l,"JhT;0"-#H-_g**
.ol[',#ff.:*:"^1;; 5#," .f unril . the L'-rrers are qaiaet

".p, .r" Ja-. i." r".ir-i?."lX'a i:: lAf,H #, *hTthe racer and rear roiLers oi
i; 311 i; ; r";,'# .; ";#: ;'11'"; .S:i,'Jffi ffi 3Hsude trom tippine.

The c<rmpie"soi shoul<j be ser v.eli u:rr
R-rcre.s.

*j:t:-T^"::. 
ar:e of,grn_meta1, ancl are secareC lo tle detir

!5'i#io'f ff.:;i:31"',:r1,?\'creE.s'-e.rctF;i!*lor"ti'*r."
;!TfuT*:"i:!i.i""#'ii:?f I'1";iJt'li'i"-'niu,;,=',o

$-slcEr.

Carri:ages, complete
S.U(le
Racers and deci fir:ir:s ;::
.\ecurilg cnai:rs .. .

t6B 6i. q!. lki
. . . 3 l o G
- . . 3 9 : 0
. . .  o r t  I  { )
. . . 0  3 : 0

. - . 7 8 1 0TotaI

In order io preserre the ce::-ir:_,e :n s-o:iiir; or,J*r, ttteies, spi:dies. pinions, and all ka:-iugs o,r=. t,* i*oi 
":"\, 

.,,f5l: gf {1":. pinionq.a"nd.a:t L";#-;,;=; ;;i.;;";:l
cro-EEect o[ an'd.rust, and well lrrbricate-ri. s.LculC tb,eca_ffiAi".f ;?*g:ff a?:,iil,#;lf .''il:*J-"1.r'J"";:.lS

33qehave been statitrave beeL staticnary for aasleegth of ticre beiore o*oii*1,ca,rried oar, ir shgatd be rd '3 -?t;r;;;"rb"';*;;;*".|ffnw ouE, :E snoatd. be m! jn anrl our, aad the c.mpretror_
lever sorked io clear ax-sj r.be rus:.
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Tr.ia c+*Dres.nr it the Sen'ice Dattero adopt€d for the car-
fl-:jrr aD'i ili.l.. "f i, S. rnd p-in,ih -U.L.R. (;uns.

1-:.'*ngistr of Ii lone flet l:ars ll.aceri bets'een the sides of
:i:: ;lile, an,i arc atta;herl to it ai their imer anil outer ends
i;; ::rr;e*s of * i,oii passirg tLrough them, rhich allows motion
t"-, :Le tnrs; iti pllte; rf thc same tiepih pass throlgh and are
:ttaciieii to tire lrittom plate ot' the iarriage ; these- plates fit
i:rtr ti;e ;;r.'es l&t$'ee; the lnr-s il tbe sliiie, ald tie whole
rr:r te.cripresie,l ligl:tl] ' tc,gerher l,-r'nreans of short levers,
c:1i*1 "rorliilg-1erersJ" acting oD the trr-o outside platesin
ti* earri::ge, a:ii 

"-hich 
are $'rrike.i bt'means of a comlo.e"*r-

llr-.r. :ittil tl a shxit callerl the compressor-shaftl wLich
;"..a;e; thron;h thc l,ruLe'.s of the carriage. After the gun is
iu:, tle shol. if tle bars are compres*ti tightly togetb"er by
tle irrer, \'erv {rorsiderable frictfol is canlea 

-on 
ndco4 a.ni.

i; c,:;rrinrred lrritii the r*'lrole force of the recoil is expenrled
:dl..i oYeft:orle.

Tre compre.;r,rr'-shaft passes ihrough the sides of i:he ru-
n:;c, qljl-is tirrer.'led u-iib a right a.n-ti a left-harded thread,
lpaa rhich q"ork tx"o n:eta1 nuis also threaded on the inside_
tle orC oi *".:l*i 

q^sing throngh t-lre left side of can-iage,
aEil *c-cred ritl r:ap a.nd *rerr aut. The rockinc-levers &re
irolterl to tJre bormm platt of rhe carriage, th€ ds of which
F.res sgair"rt tbe tro ouiside plates. whi-ch are made thicker
{.m the others ts tale th slTain of .iire rociifu.e-leeer:- The
irarls cf ibe Lersr: are Stted inip the metal ruG co ihe sbaf!
:rn'i, in, mc;in g tht oompreaso:-leser both rocking_lesers are
x3rE6d, al]d ttle eomprreasor E€t taut or ea.eed_up-

.. n* ..ryn1qo:-le.rer is fitted to the shaft, a:nd ha" a circular
flrsf aarncherl tcr qij&st$ert on' rhe right of the carriage, ttre
ieyrr-berrs s€cured to tle d-ise by meals of a pin- Ife-disc
:o: u.l.'a"tnrrnt L: provirled with 2J hole* in it,-and :u€ nrm_
l*:r'1. i.'J, 3. -1. s:., *rd to tighten the compressorthe po.

1ffi
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must be taken oat of the leser, the.lerer rl,osed muld laahigher hole, and the pin r,
half-a-hote adjustu*& *r-?P*fl-'.-{,1"" 

hole is ioo r+tc\
iil;;;;#.*uirJffSf "9i#*T"'**:l'*,t't,'_:tfcairh is fified on the riqht c

*.r rr.'s Ci+!i'# ffff E'tr-:'g X:il;?*jffi
=urLe, rr"nlcn slil :orce u"T_*:,_l::: snootd, ii^be t*t$shen the cux is fired. a buffer bei-og ftted rc $e carriag? 19take the fdrce of the 6low.

15s gfffieat woAing of ihe co-m.presaor is a mosl ilrF,6rtaa*poiat, and depends oi the careiul'-;g;;*;;;;t.*
Drcsor-Ierer. 

-

] 1ruen_ usirg ir.ll charges, the. leser shoukl be JErt ioreedbelow the caich, eare E;og taE.o act to f,.ing.6 Eft$.shaill on the carriaee.

^"T_"9:p""oor-&rs and plates shoulC be kept iree fuaeo[ or sl€aae-

Drarcrro)is .r.og Drs:rorstt-xc.

- 
lst. Place the cerriage in tbe cebtre of the s1ide, sc tb.a!

oorn compres_<or-bqr pins aie clear, sith the plares over t&ceatre bonom plate of slide. Take ont the ,J* 
-**"pr.*c.

oar _pr:n and remore the washers, Eo as to give more la*rrl
rcaotio:r to i:he bars,

-r3-* _S_b.k_.,he 
coopreisor, tgkicg qr1 the mrrlage !asrroned up. t aE€ ot comlressor-lever and disc ; tl,en rerxsro

td€ screws ind taie our cgepres$or-bearing fror: r:gh: cferriage-
3d. Pa:h the sbjjr to the ieft. aarl r"an t!:e ri:rht m::-

p. resso-r nat of ol ro ihe snooth qrace betreen=th* **
thr€sdE.

,4tii. Tske o{ t!_e <ap from the left enrl oj the qrm;rwrar-
aDarE; rnelt ptrsh_tb-e sho.ft to tLe r!'nt, :!Dd rs of ihr lelt
E'nt nfoln Lile e:d of the shAft. Tle sba-f: x.il.-r Dos 

.oc 
irera

oat.

, 5ti:- The be:s nay be fuam out to ti:e rea:, s!,J the t,lrtest&Eea oi:t or ltopp€d thm:r!:h the cr.rri:.ge:rrler :re .ljil""
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To Bcsotxr'

l,:- Tle brs Larirg beea placed in tle slide'lolt them to

ri t j r i , l :braele:.tot-gto""i l ' -uodtunbolu!4soagtobe
3€' tD L4ore o? ttu,-"i'll"."eir 

olares (with respect to each
!:,:, P::ce tre Plal€s In Elr

'*;# G'"* tb'e oentre bottoin pl*te of rhe siide' tbe two

5i':!Tilq**i-"*r*'r"#it'""*#TTi"*#i
c: rh.'ngirt *TP'P:111'j#iil';;;; refr nur snd run

ffi; nTf;"#*I;"'T#H'rutt'g'' tt" t"" nu* '"ill
ncr'bc ciose togeth€-r'

1:rr. Pr:sb the shatt to-ur€ left eo thai the ead wiII pmject

rJeh c;fii side of tbe ct-oi"4t.; th"", put 
*e-eP 3n 

the

t.i r,:- rhe rba.ft asd *o. *" t{gnt nut^on to its 'tbea4
Ic:ri:g '.1^€ ilr€r sufl&c€ ot J" o":" 

"o"l. 
wi'Jr tbe eacl of the

ttl'#'p*o 
tbe ehaft to.F ttthi o+til thu {P.'on 

-"he- ad

.;",i'.o-or." in coaraci with tb-e tenbqctel oi -J: 
f=4ffi

J., i-J*- tL t."tl"g in rbe righi bracLei AdJust tne

i='j #tut th" tht*ii are oqu'rl, replar'e -tbe corollressor-

l:.;LftH, a^ir a,ii5*t 
"" 

iairiral' r:placlrg the mm-

rt*or-lnr Pos aErl ras:eis'

DESCP'ISITON OT' 6-I5CE P'B.L G'\ OF 4 TONS'

Txb !-an rii.fers in cs::structiol flom the -$ilch gm' not
'*;;*?ti" il; *""i p"ttt' but its general prirciplet are

t :c aaEle. .  !  -  -_-^_t rL^ {*,  .'-i.- 
l, t=Ut up of rteel hoops or jacketj;, e:'=pt ibe truuto

'J"t. *Ui"t' is of wrorfrbt iion' It is ;! seren- pa*+
';Hi;, 

ffi;"; gu 'i 
"&L 

&er tbe brecch end or wkich

is placed sx ilner ureeclo-i''extend'iug es-far q the centre

;t;;.*"oi;o-13g,."o4 mJ.bv eBothir c"il in fmst of the

rrfaf,lo&! i oYct lBu ," p*a- #" t"o:roi-oo-ting (-or coil)' aD{

i;;;-i#';or.:lderbn it" i*"' erils ; -th! {ry"t ::1 -SI'i"ft?.""i""-ti"s 
is threariexi and a :rretal locking'nng rs
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:di*:*i##;im;:ijffi
fp"*f".n:"*:*;r
-"*,"3j^t$'ru: ||: L";;i;l;,*,iTjfi?F":rTa" , **{;:;*i.'":*****"",;**;;.T$;ii"l.tt,lt,tn{,m
::":f .S?ir:,r'_ffi,'-"4f,*H j,f,#.i..]}5Y,*
!#='r:#"HJg::fl,"*i,r**-**f;**#

Jhe :lidg is of t.be ce:

#HI*nri**:*.-r,ili#:T*i:r:,;iFisH*"***.gEffi
;".;:H{."Hffi'}5J$;,i."++;Fixif,.+jj*",
;A:: rron, or *' -*'lfl*iir""fdiffif$:*

?lrr p,rco& Fe.ss"s.
. , The recoil pre:s consists r

L,:;+"J,'t':';,1,#ff "::,::?Tiii;.,1;;;:;:.;,tlf
#T#J.i.t l;tJU,i==":"11,j.,l; i ;; : ;:Ji;i:_,;
ftr #,:r'*l* #j *',"*i'11L* t l* f ;":,:.1rmnm-*;*ff#,h:ili,r", Tf =ilfri[i



6-I:{c1J l.al- cf,:i.
*_T6*

Acrlrls al Rlcll:r Pc,a-cs'

il.i:en lhe re,:oii i:rhes pircc' tle glycerine m tb'e front ad

f .i* ..:.i",tu." i: iorcal^lhmu3h t[e- recoil-ra]te ryainst the

.*,lji- ol'"*i b1' tirt' 
"pinl 

sprirlg, anti pas"es to the other
, i :; ;;;;i;n. iho. at.'Ll-ns tL; forc; ol the recoir ' ^{s

.,... 
'r.To"' 

rcu L is :Fn!, rl:e-gllctrilc dorrs,throagh tbe

r:-L t:.,lto r+ tle front-ec,i of th1 clll:rit:'. a::tl allows rhe

--r': t5 :TE out intc tirinS llfico! sntorutlJatly'.. r!9 9t'
-r;i. is ther reatl-u for tiring $itlroul auy artenilon Deu)-g

.".:.irad. The rdil p!'ess€s-are couectsi ar the front ends

ii;;*" of r pipe, ibi.h equalves the,prorsqre- l" e*

t i*- i a*-"*=.!^ is ti::ed, in or.1.r ro Jnin iJre cylinders
i;i.:: rtrieir*3.

'lrrou-rtrr: Rrs'ost &llt-

Llprier ti:e tratssil o{ rJle carrilge ere titte,i two uretal
:sllers, x'!i{rh work on ts* !:rclinerl grrallel lnrs,-wb'ieb are
l.:rt n:rallel to th€ top of'-be sLi ie, and supported by parallet
l..t:ori rtroae+iraf rpritrgs,'*hic.b are seresed up byme*as
,,{ . *rerrsl 

"-pi:c,fh, 
Lre Er*d to alju-t t}re bars-; at the

;:l:er esi ol tt'c bers nre g:rewed spind-les for regulat';-g t.be
i:eigbt cf tb€ b6r8.

Tlre lroot eu,l ef tire tqrs 3re erri do]{:t. so ttrat tbe rollerg
:i:rll r:+t bear sr tlre Lars when the gun Ls ir tirirg positioo-
Tle rear ead ,lf the bars are n:*.1, 

"o 
that the weight oi

tle leu and carriage ir tahen on the ruller* irrrmedbteiy rhe
ran Iregi.sr to r€coiI, the prsssnre 691 glg -sprilgs being reg!'
lat€d so t&rt they rill just liit the wefoht s'itlott causi:rg
f,resarc * the clip*.

Ts &:,t, trs R*csrr P*s*rrs.

Ru.n the carriage ba*h to extres* r*oil; ta.ke oet,tbs plug!
frc*: the tiiliry Fole.o, pour i.:r at the irert ead uatil it oYer-
SoBs at the re&r en'I.. tirrn $Jrew in the rear plngt. and fill up
;:tii the c1'lintier: are iull : replace rhc plurs, rul the
ca::iaf* ontJ rf,i:. ;i i: rr;liv Iur iring.



jo4 sEw PA?T:lAti !,L fiu:rr.

Trulslx,t Gs_re-

..:i::1':T*"f?:ir,r*Ji:1,1i r:=' o: *i:::h Lc*d:fs aa

;l+i "l*+ : xffi i+.;# r:=-*'"# "r#"'#?X;Tfi T'S ;T ;il::tt c;' ixri' i ir-i'"-i i.1,. 1 :, *
=,_*. 1;.; ; ;'J ;ff r} ?ff*' ;,r,",;li*";;'X:.. *n,.=
*Ili*.1",4 ,.ce*iric wllei, e:c&ges *, ,rrr*r'Hff
;xsffi"iTr';'!,;;liyl; a;"1, i",i* 1,v""' ""Jiri".,," ,.
traiaetl witi: tackles. 

sl$lirled' Thc :iilc rar-v tirea be

Etrr.:,flsr; Gs-.ttr-

*.j$ licr.rllg. glrr L wcrked L-v nco:r ,i r !rr:rd_w5ee!
I:t:l-:oi". 

a sluf: b_r means o: ii,l J*..' iri?l. 
"n,l "i:i.:"-3T -r: ," 

q',::n, gr,r ririg. :riu 
"r -ri 

,_ nir- s.1.. _- * t.i.i ,i.rroa.srarq on ilre er,d oi sliub
p:nion g-ears ioto " "os-obli t1:?:'..-,1::; ;*l:;rJX

lffil:.,!?,ii::;::i'^yxtxil*l:irutim
,11s: 

*d ancther at the rear,prrt or ,-.* 
"li;., 

'To 
t:ru*ler€rs are coanecte.l. two elr-sraaeJ secrior, 

"lu ioo.u,?,111*jij$*I;: "i.f i#:;#
ffi ,llx,:**F, g-*--T* ;r; "G;". ila*Tn* top
*i.E i:ffi li :;fr'"T rhiii trg,; J,"' -i"'l;.', i i pi:
q"H.Fi.T&'"rtTffi1""'j,,.;""rf Lill,t:;l'*;'uil
desired, the hlrJalq:avs x
top of the.slide l,y rnears 

"ii*1*"""rrfftt" 
pa:'i1el ta the

:4tr fiXie'i iHt*xHt,l:fr "iT';tr ;; i:T*:ock eircumiereaee aad fit iato rhe *lr*t. *:I-J*i.""t*g
Sffi *&A:yf"l,Tu 

u" rvb:ch ther ..u 
"o*,p*ilrri to 96
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{-'. :iu, :l:jr i: iheti a griirt blstk or u;liar, or Ehieh are
ll:.-.i {rn:e s:::aile: iiias, s!ie! carne altengtely Jrd:re*g the
::: je ;: ' ; ir; t i :,r oubitie tlLc is nu.ir nrre ) :h.iJicr thrq fls
- - - ; ,  =  ,1 ,1 . r  r , r  r l - ! : i i , t r ' i  t : . , .  l  re r ' : : r . .  t r .  n i  i : r r .  s f , r ing .

T}r *r*li rlilc; ixing it:e.i iirtr, tlic s,-:i:rrr i,l,:r'k, tli-ey are
. : : : I { ; le  I  : r  g "  : t :n . i i : r i r  t i : r .  : i r r f l ,  q , ' i i : ; i :  i f  r :e  spr ing is
: , '  i , . :  r l :he-  N i l * l  r r - i l i  - r ' , i r c  g ' i : i : : : : :  ' l : i ' , - i r . : :  :h6  s lu " f : ,
:. 'ra;;.crn1-1.:; r 'ol;.}ri :Le Li:gi: , i i icl lyit l i  t l :Jwheef , the
::::i, ,iiees :ii,1ir3 ietu'eer ti:e lali* ,rnes.

'i1'ler t}:,e slr:ig is s*i ur ti:e-1,ie*r:t:c .:n:€s a friction
i{treea r}esre ,ligcs ot cath sur{ace. ;rnr-i .is :Le:'s :.re sere}

"t::a-ed 
it nnkes a ren- Errrer{:rl riur.h.

i i :e : i l i l :  i :  o - rcuu i  l i1 ,  a ; rh : t  : l . c  r : . I t , : i . su f - I , la t<s  l r r
: - . , c .  , i  ; , [ : , . ' : i : ; -n r : .  r ju i  i ! .  i , r . ' i , .  r  i  .  j . r . - . : r t :  agr : i l s i
' * - .  q i , " t l  l t : i l :  l r : i s t t . i  1 , r  : l ;e  c , , lL r  u :L  : i . r  s i r ; f i .

Tle pre*ur' on :Le sprilg i.; a,ijus:cri :u tirat the frictlol
is -r$;ier't to cier rtr sf,'l (isFless t:rr gx:r. i,at it u-ill slip
v 1i-;: aly unrlue slrair carr1ss on th,: lcar, sucl gii odti:ra
r -r; i hr f;n i. l ired.

Sl:rl'i rire cjutch need rightrnilg up" a lhi:t i;rass *-asber
:::r' ie isr!'.!1'.ir*l tetween the trasli n.1 tire sprirg, ax1 the
lll* screwarl hn:d up again.

Pn eirt r'-,r.fl os o ! C-{r:*r;{i r -1s l, Fr"rlsils.

Ll crder ir; preserre tle cariage m.i itti:::. il q ,rrhi-ng eou-
::j: j ,x. the axle-:, spiu:l les, pirir 'nr, ,;r, l all le-rrings strculd
i,e kept c}etr ol clotted oii anrl rosq anC lr:rell luliricatetl.

\fi:en r:crt rxtuireil ior imne'llrtr u*. tht eleuiing ams"
.t:., shc'nI'l )-e crratirl wiil a mirruru c.:'r.iLite ieaii a.aci
r:llte'.

fi:e recail-preise* shn'al,1 be kent frilerl n i:lr oii !r oriler to
icrg, the i:ltemal pafts f!'orD n:ttin3, rari the f,arts of the
pis:.lr-rr*is outri, le of lhe c1.l i lder ,h,..:: l , i  be ,,orte,l with
rnlie lea,l an,I tallow to prt*erve thtln frorn reat Brfore
irirrg, the crlilders shoul,l lre txmrilti l, to sr€ tlat l]:et re
iuli: anri t!,e _pirlon-ratrs r.r'i olher v;o:'king prlfis .ihrlul,i b€
.l ige,l ey:,l oiie' l.
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lYrresr.

Total I  r  0 1 3

Carriage
Slidc,,complete ...
.uecK oase plate
Racers,.radks, clips, pivots, ancl
_. secrtrrng.geO.r ...
b.tlrct(t. wlth stays ...

Tons. cvt, qrs. lbs.
0 1 6  0  8
I 1 8  2 1 6

. i .  I 1 2  0  7

i  
0 1 4  1 1 0

3 0 0 0

DESCRIPTION OF 6.INCII R,.B.L, VAVASSHUR,
MOUNTINGS.

_.1]': ".il.iE:,is,on 
rhe hyilraulic system, aud is of steel,

wrth.,& lofge(t stccl rccoil cylinrlci. firted on each sjde. It i;
nxte(t 1vtilt Dcarrngs lo-r dre guD truilnions, ancl with fi.icrional
ere.vatulg gear on the lelt side.

rne gllrr _rs sccurerl Ly rnetal c&p_squarcs, wtrich stide il
grool'es, auil reta,iued iuposition bv steel oini.

The carr.iirge admits of-10" elevaiion and ;" clepression.
|jLIDE.

The slide is of the central-pivot type. It is fitted with cast_
iron front and rear rollers, which nrln on a steel racer oesr on
the pivot plate. It is also firted wirh roller.s on the unler
surface of the cheeks which carry the carriage. Clipjire
fixed on the roller.brackets, which-engage the ricer to pievent
the slide from tippins.

A steel sirield is- bo'ited to the fror:.t of the slicle, to prorecl
the men from machine-gun bullets ancl splinters;f'sh;il.

Ruxxrse-rn Gre.n.
The gear is fitted on the left side, auil consists of a, screw-

shaft, which passes through a guide-bracket fixed on the
carrlage,

On ihe bracket is hiaged a screwed flap. which is ensased
to tbe shaft by forcing its thread into tirat of the sha"ft"by
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ueans of the iron lever' It will then-renain -in.gear while

ii#J"tti.e" i.-*"-i::. The screw-shaft is worked by means

;i'#;;:;; uf ttt" 
".r" 

encl oJ the slide' The sciew-flap

il..ilt" ofit of g"u,t belore the gun is firecl'

Tnar.luxe Gnea'

The traiai:rg gear is worked by means oi winch haaclles at

erch side of tEts]ide.'"b;il;il;Le*" 
ha"dtes the pinio-ns .engage intermediate

wheels, whi6h gear i:rto similar wheels keyecL on tiLe lgorm-

slait.--iiru 
t-otttt is heyed on the shaft, and engages the traini'ng-

r.rck fitted on tbe Pitor-Plate.

Tus FnrcrroN GLln.

The lever is attached to the clampi:eg-nut, whichis screlvetl

cn to a bush on the Shaft. TLis bush is pre-vented lrom re-

;gr''i{;;;;;";;f a, key, wiric)r engagei the base-plate of

tf e 6uoe.
Acrros or rsl TmcgroN LrvrR'

0n the lever bei.r:q raised the nut is screwed outwards antl

ir-s ae"i:rst the 13'wer wheel, thus forcilg. the worm-shaJt

l"t*o.a" nntil the worm jams agailst the. bed-plate' This

cnrses sufrcieot friction to prevenl the carriage ta'hing.chalge
f iirc -io.tt handle should be left when the ship is rollirrg'

Er,tverrxe Gsln.

Ilevation is obtaineil by a shaft, with hand-whee1 trans-
miitins motion through a worm ancl wornr-wheel to a spirdle-

ri-nionlwhich gears i-ito the steel graduatecl' a,rc'' 
The'worm-wieel and the spindld-piaion are connected by a

series of friction-plates, the 
-friction 

between which is re-gu-
lLted by a nut an-d spring washer, so as to allou sfficient slip,
and nrevent damage to the gear trom concusslon rn nnng'

The shaft is fi:e-d to the slide,by the bracket, and allows the
rrorm to slicle along it on recoil to the groove, wirich marks
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tlie limir of extreme safe.recoil. The haucl_whee1 remai:rs
stationrlry, tirus enabling rhe gun to be lairl a"cl firetl siinul-
ta lreoILslv.

An atljustable pointer ind,icates the clegrees of elevation
aD(| (repi'esslon otl the graclur.ted arc.

_..,Tii: I'u.oil 
is chcclrcrl by.tensiou and cornpressiou buffers,

l r rucl t  i t ru cot)nected by a plpev' i thsuirable r - r lves, to coutro i
!ne,l'rinnulg out- or to keep ilre gurr in at the eud of recoil.
-^+rl" 

r,#t].1ildr.anlic bufier is in tension,_and has its piston-
tor l  nxci l  tothe l ronr of  the s l ide:  rhe ]ef t ,  being i i  com_
ptessiou, has its piston-rod fixetl to the rear part of'slide.

\-ArvE Box.
The valve box is fittec1 rvith a non-returu valve 4a,r . L-

pass vah-c.
Thcrc alc two pol'ts in ench pistou, rhich are open when the

gun ls or:t, ancl tre grxrluaDy closed during recoil bv means of
a rotaly r-nlvc ol tLc face of the piston, 

-wliich 
isiurnecl bv

ts'o stucls rurrning i'l rifled grootis in the btffers. By thi"s
me&lls the pressure in the bufers is kept rlea]rly corstaut
(trurng recoll.

Acuos ol Rlcorr Bulrsns.
Duriug recoii the lcfc btffer. pislon-rod euterilg the buffer

clisplaccs part of thc fluirl, whicl 0ows throngh th*e pipe past
the uon-return valve iuto rhe space in the rigTrt buff6r'lefi by
its pistol.rocl. At the end oirecoil the ninninsoutvalvd
being non-return, irnurediately closes, and prevenis the back-'warcl flow of the fluicl, rvhich cal only retuin through the by-
1:ass vah'e.

3y ciosilg the by-pass valve the fluid. w-iIl rernain in the
right buffer, and.plevent its piston-rocl enteriirg, thus retain-
lng lne c&Irlage ln oI]. recoll.

. By means of the by-pass valve the running out can be con-
troIled.

-The running-outvalve is loaded by steel springs: the pressufe
of which cal-be regulated to counteract iny iunning-in ten-
dency of the carriag:e wher the ship is rolling.

Norp.-Two volute-spring butrers are fixed to the front ot slide.
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INSTR,UCTIONS AND DESCR,IPTION OF THE- 
l2i-rn. R'B.L' GUN'

The " A" tube is a solid ingot of steel, highly tempeled,-and-
uoi"Jo"i to u ai*-"tut of 3'inqhes, and i6 tlie fuiL.Iength of
the bore of the gun, viz', 6 ft. 9 ia.; it is thelllrle$ down on
in. 

"ririal 
tiu Enu ini"{""ss of tlie tube is I'25 inches at the

;;;b;d fitr"nut at the breecir. The breech -encl is then
rr""J orrt io+:q0 inchesin d'iarneter, which gradually decreases
i i-Il the diametet of the bore is reachedJ Yiz', 3-rnclres at a

ii.t"""".f igi inches from the breech entl, thns fotrning the
powder-chamblr ; the rear end of this is further couecl out tor a

5i.;;";"-of 3 i"ches to form a seati::g for the obrurating v'acl'

The trun:rion jacket is prepared ot forged steel, alltI sllrtlnK

o,o oo"itioo' tl# f"oor eid is tlien tapeied clov'n to nothing,

it is i inch i:r tbickness a:rd lS inches il Ierlgth -^- 
iiru l"*.tl-"oil is prepared of coileci steel, alcl shrunk into

o".iti";; the fore 
"od 

of it overlaps the tmnnior jacket '5 of

;;-;;1i;"at the rear end is flangeci down on to the- rear encl of

iu.;et't"t"; the breech end of"the gln is turned down-for the
breech-ri:cg to be fixed in flush, forming the rear filce ot the gun,

T.he coil is-2 inches rhick ancl 15 inches in length.- 
ilt" b.""clt-ting is a gun-metal castin-g, anrl is secnretl to the

,"u, fu". of the g;ln wiih fite screrv bolis ; on its right sitle is
a bracket for thE platfonn, and a slot for the reception.of the

tarqent scale, ancf on tire left there are trvo recesses for the
.".""ptioo of ihe eievating-arc axles, ancl in rear on the lower
side'is a steel catch for ieuiniug the pirtforrn inro posirion
s.hen it is close uD to the gun; there elre also two stops,
shich nrevent the'lockine-l&er bei:rg moved beyoncl the
.ec,uireh anEle; the slor in the real' faci of the gtn is for the
bois on thJlockine-lever to fit into when the breech is pro-
-o " l  v  n lnqpdt"filu 

J.ii,lr-. whieh is a sun-metal cxsting, is altachecl to
tbe bre'ech-rine bv means of-a, ioint bo1t, aucl ou its rtntler'-
neaih side is"fitidcl the platfdrm'cc,tch, which is a lever
oivotecl near'lv in its cenird; the front end is ttrnecl down so
is to form a grip, and just il rear of this there is a proiection
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rrprr&rds iu which a recess is fittecl to coutain a stud, arouad
rvhich is plir,cecl a spi.ral spriag which alwavs has a tenclencv
!9 h,eep rhc cltch clorun;. in lear of tlre pivot is a knuckle oi
tlrc tevcr, $-iLrch passes tI)rough iltc,plartorDl, and is actecl on
Dy llre proJcct-lon rD tire stot olr,the breech_block-, w].rich bears
the rear end clorrn and. frees the catch, and allovrs the tlai_
forrn to cojne to the rear and swing to the right to the lofiine
positio:r. 

, Should,tlie plarform remain st:rtionary rt any timE
&rrer f,lrc Dt'cecn-orocK ts wr!lt(.ra[wD, place ilte ilrumb of the
left hancl on the lever unclcr the r,ear end of the-platform, anil
bear clowu; this will free the catch, aud. allow tlle platfoim to
^ - . - : * -  + ^  r l . ^ . . : - 1 - t
D  w  l r E  L U  u r s  I  l g u  u ,

The breech-block is of forgecl steel, antl is tumed down to
gauge, a,ncl tlrrcaJecl with a left-hancled threarl, which is then
tlivicied ilto three sections (the rear end of the .,A', tube is
enlargeil autl fitted,n'ith, a, corlesponcling dirirlerl thread, i:cto
wnlclr tlte ulceclr- Dtocti tocKS); 1r ls thel] prerce([ through the
centrc; thc hole is of two sizes, the srnallest beinE in jrr:nt.
fornirrg a shoulcler irr the centre; on the rear fice of tlie
block is fired a gun-rnetal c&sritrg, rhrough the centre of
which is a hole to colrespontl witlr the hole in the block,
Across tirc face of it is a irandle by v.hich tjre block is
worked,.antl on its npper sicle is a bfacket for the locking-
lever, rrhich is corrnectecl by a joint bolt, ancl has a cam on
the boss rvhich frts into a slot il th.e rear face of the guu,
thereby locking the biock in the firing position; this livei
is kept rr1> 1.:v meaus of a spiral spring antl stuJ, which are
actccl- rrpoir by thc }evcr: being forciblv iulied up oi' don:r.

Ttre ol:turating-wacl conslsts of air isbestos^ w:r.d, with a
hole thlough the centre; ou either side of this s-aci fits
accllriltel) e soft metal clisc (con:posctl of leatl mrd tin;, whose
outer erlges are protectecl }y a )rrass t.ing; the vracl fits
accuratelt into the rear eucl of-the "A" tube]rvhieh is coneil
out ior the purpose; it is placeci in front of, ancl securecl to,
fJre breech-block.

fhe obturating-spindle has a dome-shaped head, is of {orged
steel, antl its siaile:: encl is tbreadecl ivith a r{eht-l}andecl
tlu'eacl, orr to which screws a keep ancl acljustingnirt.
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""Ttilf""lT'ffi 
*,:n"t""uiii:'H,*#i'i;$lt\it,,'lttffi ?f; ;

;*;r.it"i";r":':i:i1"'"tJ:T''";'"]1$**,i'rro't-orthe

s:*ll;l$#u",*i:lt*"::':;#fuqi;p:##T#f
bome the acljusti:rg-nut-, Pui

#;t''H11*#'lT;*{ii'J;gxn.t$:l':i"#*xl'?f :
*"ilu"H-"tiheobturaioro.ntheG';r:'f; 

fl ltrifi T;f :;
ff 3";1::,1^T#"!ff"11J:ff;tr;*Ji"-ir'"-i""";-ihecircum-
f :t",:i:'."'*xlif:titg"t'.n*;rv':;ril**"r&"1:
;;ntf"r"':#niT#J.9':r-'1#tg*i"#,lrbetakenthatthe

r]rTP;ll"']xf rl"J:iss"l;:Ti.ff ::ilT'f,lii'l"l;
il"lt jr:5?:* jt;'*'r:qr'ffin:J};ii#li j'il?i.;f il;
iilliiliig.;-ir"^ .,tt..,u;a to the breech-screr*" toge-bher

ffi $.:"#tJt*-"x.*t'',nl.:H:q:'l4l*.J"TiJ'!'#
,iffi;"i;;;'*I-'oiJ rru 

"u'"oved 
ancl replacecl by another

^ii:::'*nffi 'l;.iltt,liru?li::*;i;:i.y.tdlif iffi t
ii*i,Tn.ri,ti,g-leverovlertothe;:"1"H:rr",,Tjrrlll"4gtl;
f;i$:r";tffir"tf* ll"'oJio* i" tri" ii"i io-i'he"eor race ot
iri"'gi.1,'qr;;tt pt""""t. the breech-block mo:uilg when the

"iu3.:ti};*H]i;:iii"*"?#:1il:,',T::*'*J';,:^il.'""x*ir[f'*x;"lt jtm;il:1]:lii'"'i*To";,i1T'*;.il
ror.Lncl to rhe right.
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Shoulcl there at any time be any d_ifficulty in puttilg ihe
Iocking-lever tio.wri by han.l, the sriall tr,lre-Lr:e, i,ipptie<t lor
rnar prirposc wlti gr\-e ample power.. The tube-levei-can also
be usert rn st:rrting rhe breech-screw after firing, shoukl this
actron,be touD(l necesstry in unscrcn.i.lg, Whdn the breech_
screw trels oeerr u])screlvecl atter iiring. it cen be started when
withdrawing it fronr the gun by beaiing clown on the iockins_
Iever, -t\us causmg ilre cam otr tlte boss to bear. against t[e
lace ot the glrn,_thus U|inging the bloch to tlie rear.-In 6rins.
t.ne utreads ot tlre breech-screw sh_o-uicl be kcptproperly clein
and free fronr dusr or grit, arrd well lubricatSd.-- 

'

. The gun is siglrtecl on the right sitle, ancl is providecl with
two srgllt-s,,vrz., _one tangenr scale of stecl, gradulreLl up to I5",
:ill l 1Xd 

{orgcd solid, urd js Etted with a"bronze .ti,ttg_i"ui
rnartie(t ln tens ot miuntes ior cleflection up to l. on elither
side. This leaf is fittecl with a miilerl-dcige thumbscrew
for- clamping._ Il 

-has 
a V-shaped notch for'rough layins.

an(t rs plerced with a small hole for tine-sightiag at-loig
raDEes.

TLe trunniol sigirt consists of a piilar, collar, ancl socket of
gil11-lnetal; the-soclict is permc"nently fixecl in the gun. The
pruftr rs screv'cc[.urto flre 6ocker, antl prer.ented from ieavilE
its rrue pos-rtion by the collar, which i{sliding. and fittecl witfi
a.kcy.which clrops into I recess in thc socklt. The head of
the,pilla,r is.cylindrical, and bored horizontally ro receise a
Dusn, on whrch are hxed cross wires, thus forming a read-ing
rvindow for: use vith the small hole in'the cleflectiofi-t"a,i *fiefi
fine.laying is nceded. Above the cvlindrical v.inclow the
pillar terminates in a hog.backcrl siqlrr. for r.se with the
V-shapecl norch ou, thc tlefllction-Ietf. 

-

. The bush calrying the closs-rvires is removable, being held
il its pgjlition in thc pillar ryith a scre.w with part of thd heacl
fiIed off. Spare bushes are carried, and shoulcl the wires
become damaEed the bush can be rellacerl.

.T\u .g"1 iJ ventecl r.eltically b51 nreaus of a r.e1t-bolt,
which_is of steel, with the \-enr-hol; pierccJ tlrrough it, anci
the hole at the top '2 of an i:rch, anciat the Lottori .l of an
inch in diameter. The heacl of the bolt is rouncl anrl flat,
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ilitrffi ,i;i',f "'lli:i,li,-f, td"'3'.Tiff 1i{,i,h"t:i'l+g;t"1"#i:3'i?#.xHi"1"J#il'"-ru'*er'nHlt"'ti
;T;1,:;n:r""'f,:t":S'"':l,t"j',ffi :=*1,"-g::*rlTf :
;:i"*r.{*i*trm'f'";'n?r"":}J.Hfi:TH*J#;
*$,*i;"*'il8'[';}"]f .311.*i3",1'",itltii:"g:"?{,'{i
r',:r*"',Y+J::,T*cJ;i?;ilrliJiS#'*1""'?'":#*#;*-"fl;l*;n'lr'.9i53"'J'',il9:,'lliH:"*"-rl]:,p:*,
Fith sights, &c., snould ue unshipped' andl well lubricatecl'

and stofred in a drY Place'

,i#*r,s;Itlelif ittrt+"'lli"rlilifrrfi"1'i"."iif *
:u.hi;'*"i",tt"il"If ?,'f ii"'l#|,l"Jifl'rl"-"Tt"ffi ?'fr
fi i';;h;';;;t"-i,","""11i*i:*:i:,1**:X;f.y;t*
i*"*"l.ii;gf #fJ#3fij#""iffi ,1'i#i*f,::,-="""1f 1:
x,,l';1qi'i4"iry?i'i*:*l;tilJff 1:*,f, :i,o'"'i:i":f iiii
H"*r':xlFi:"l*ffi }#isxr'"b'1T#,#if"*"H;
t.iil, 

""-ci-."itla 
ly tit":"r"i. Two spare vents are supplied

w-ith each gun.

I2i-POUNDER MOUNTINGS.

The naval carriage is macle of wrougtrt-iron, single plated'

."e';;;.;; ;i^i*5!"""t"t., botrom ilate, tra'nsorn) ancl rear

.t"vt. The braokets arefitted witir brass-trunnron bea'nlgs
r",i"ft'"".rti.o bushes, auci are connectecl together by the
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bottonr plate, trflnsonr. 
11-cl-,reg.r stays. L*nder the bottompl&tc is firtc(l the euirles (angle-iron;,,on-e ol eitiru".iiu. *t i.U

L11!o lcgnttre cairiage rlniing pr""rr"r utr, irlr" ,iia.. Thecrips. rre .trolte 11 orr at ihe Jrout ind rear of the-bot"t-om plares,pi.:..1rS thr.ough the_guides. These clips are rc"p""erunr tU"crr.na,ic jurnping. Ii is also firteclwitt'iron 
"op-Jq.,u..r, *ac&p.square keys.

-_...*:+. 
of clcvation a,nd 

,depression that can be obtaiaed

#'i:Jlli ti.il. f [: iff i:1id on "*"i' .iii"' o'"i "o",rug.,
]!levation, 15".
Depression. S..
Triirring, fi:om 45. before to 45" abaft ilre beam.

. Frour lD]-pr. gun, rnountecl on boarcl II.M.V.S. Zic_totitt:-
Illcr-ation, o0".
I)epr.ession, ii".

"_P]-gylltl$ 
gear.is fitteri onthe left sicle, and. cousists of ano.rc wrth tcctlr on irs fronr edgc, an.l. is fix.ed to itie goo Oy

n-T]: 9l 
tryo rrc-axles that-sci.ew into ttie recessls il tUeDreecn-r.n)g ot). the gliD.

,. 
A, gun+ne.tal l:ush_ is bolteJ to the outsicle of ttre leflD.racket, v-hich has formed on its outer ao.l'-o *ul. u"r"*thread on which the clamp-lever *o.t.. 

-

The elevating-spilclle is passed through the bush from inour, arr(L on rts xtner. encl is for-ge<i a linion, which, g^earsinro.tlre elevatirrg arc. The spindie-is-',"'o.t" tiJ*onooo, ,u, u
ryT]:1^-*^,ll: 

Icrrgilr atrer it hrs _passerl th,.orrglithe bush,
ano.,upon thls palt is titted a sreel friction cone. 

* 
The elevatl

rng nan(l-whcel is bored to fit dre cone, and is forceci on to it
oy tlre pt'essulc of thc rUshed sreel spring, s.lrich is com-
fJ:t.^11-?l-*"ans,of the nnt screwed on ro-the exrremiry of
rne spncues. _ I'his ca[ses sufficient friction between ihe
iliT:iS?l 

and tl:e c.one to allorv of the gLrn being Jepressed,
Du! permrts the piDion_spinclle and coie to re"volG when
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the snn is fired without setting the h-and-wheel. in motion'

;;".fi.-;tstrainhg the gelar' The .elevatilg qear ie

;i;;"fu;. positio". #heu th"e iequisite elevation or depres-

;i;r*i;. b"eJ gi'eo by moviag tb? clampJever' tbe head of

rhich is forced up agaust th;back,of t-he steel coue by ite

trarel on the screwecl lart ot the busn'

The slide is made of wrought-iron. girders' ,connectecl
d;;";;;pil", ao.l aogl"-i"ois, and is fittecl at the front

;;J;;;; #tL woocl blockJon the irnder side-' shich bear on

iuT,i".i; irt" upper surface oi the slicle on whichthe carriage

r"J.'ir oi"."a aii,n angle of 
-to 

*hi"h allows tl:e gun to be

il; fi 5;;;;;ry' .;;At rt is mo'nted o'- a .front pivot'

"iia 
t-aittla ly -doo" of-rope-tackles aud handspikes'

- Colrlnnsson Gn'm'

There are two compressor-plates oq ea.ch side,of, the car-

"t#";;';i; 

"by 
;;;[;;; fr'6d ontsid"e the brackets or the

carriase, and one compressor'bar and t-ood-fillbg,.on either

.r.i" 
"FiL.-.ira".!t-J"tl- 

iu".. .ngage each -other. alternately'
il;"il'"bil:a-iog.tt "t 

bv"mians of a bolt passire

thloug\ rhe caniage,.a"i' tfr8 frti"t,.r't"titg- :l-,;" 
l"fi

extremrtv a .nea([ an(t rnreadecl ar'r'he right e-xrremity.for a

""i.-*itr'"f 
G-l"t"i"U"a rvillt a leser for--tightenilg it up

;;;it;tit; prui"., itt"t"t v settjng up sufrcie':'t frictio* to

rEsulate the-recoil. Care must be takett to actlust thc com'
;;il;; to i"i. *" oarving coudition of the bars, so tbat as
]-";;;*";iil. 

-i. 

"o"".i.i?". 
with safety may- be^secureil'

ThX win prevent ihe gear being unduly sira'rn€d' L.he com-

n"..roi-frui. must on n6account%e oiled, an-d, if wet, fine sancl
;; 

"rh;. "{;;iA 
rr. .pti"ll"a over th-em; the frictiou t'i1l be

n:oii" ."q,rl*. ancl e]Tectiue if the phtes are s]ightly rusty'
in" *.#.n""td nererbele{t uuc}afrped when firing, as tltere
i=;"";;u-;;"s ;.tt"e.-"", provid'ing for clampilg it, and
;;;;-;;;;; ;;i ilia" ?o"td 6e ."ue.eiv srrainetl sirbuld the
i"fi 

"""-t=i "i 
*coi1 be allowecl to drive the carriage agai:rst

the spril!-buffers ai the rear of the slide.
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Tne:xrNe GnAn.
,, The gun is trainecl bv :*irtir":fti #xkil s'"" J:it !t,ifi.+*I:l J"i J "+hil

R uNNrNc-tx eso our Gr:.r.n.
. To run the gun in. thet*;;?i".t*t*:'lt,ifi:lx..:fi il?f l:l'r:'^lli":'l':t;i
:Llli"i""nitii;*J:fil**l_T"_.i,T:":rf :f .X{.:*,"'ili
a:T":'Ji'f -"""fl ;"::::=":i""T"ir,#;t1x'""H','r:'.iii

Srcunrso Gr_a.n.

3".$!.li$:,1iiilt::t.'di:'ff .J j:t..h"l**."#a,n::T
rear oJ the slicie. The c
:pip*g th " "oo.1,"... o,i1Tioqi"'hil.il:.J"*?"$t .rfl "" jj
Il:fl?.lt#"fi1'fl ll" #"X:-g. qt" rr e-r"riie"is rurth;
over_the C"p:r.r#A-lJ 

ue secururg cbains, which hook

:?;",r."."* j"i";'ti1;,?#J1"T,i""ffi :f ii:"::ffff T.*:ff a
\4rlrenr.

Weight of car_riagc, complete ...
lv erglrt ot slrde, complete

Total

Cwb. qrs. tbs.
4 I 3
5  0 l s

r 2 t

-Weightofgun,carriage,anclslirle,complete li l;
,.rn older to preserve the carriage.and sjicle in working con_dr.tron, the axles. spindles. gcl niriion, 

"il;I 
b";;;^;s, nrustbe liept clear of clo-tted oii ancl rust, ancl be rvell lub.ricatecl.
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-qirould the carriage have been stitioorry for any lengtb of

ii-" b.fot" practiEe is carried on, it shoulil be run i-n and out,

und t]r" 
"o*br"..o" 

clamp-Iever worked backwards and for-
s'ards rrhileihe carriage is ia motion to clear away any excess

of rust that may have been formed.

INSTRUCTIONS AND DESCRI?TION OF 9-rr.
R.B.L. GUN (5 CWr.)

The "A" tube is a solid ilgot of steel, highly tempered, and
borecl out to 2'6 ilches in diimeter, and is the full length of
the bore of the gun, viz., 6 ft. 3 in. It is- then- turned
down on the outside tili the thickoess of the tube varies fron
'75 of an inch at the muzzle to I'25 at the breech, having a
series of shoulders formed onthe outside toform butts for the
coils and jackets to be set into. Ihebreechend is thenbored
out to 3'55 il diameter, which gradually decreases till the
d.ianeter of the bore is rbached. 2:6 inchea at I0'7 inches from
the breech end, thus formhg the powcler-chamber. The rear
end of tiris is furlher coneclbut fo] a, distance of I'5 inches to
form a seating for tLre obturating wacl, ancl also to facilitate
LOaArng.

The-inner jaeket is prepared of coiled steel to gauge, and
shrunk irto nosition oi the first shoulder on the " A " tube,
being put odfrom rhe front. The front end of this jacket is

"""eis6d 
for '25 of au irch, for the reception of the iriner edge

of the trumion ri::g. It is 1'1 inch in thickress, and is 8'65
in lenetb.

ThJtrul"iel-1ing is.prepared froT forged. steel to gauge,
and shrur..k lnto posrtron rn lront ot urner JacKel on to Ene
second shoulder. The rear end is set i:rto the inner jacket for
'25 ol a,n inch, ancl the front edge is recessed for '25 of an
inch for the reception of the outer-jacket. It is I hch thick,
except in line with trrn:rions and shoulder, aad is 5'25 inches
long, and is recessed on the right side for the reception of the
trunnion-siEht.
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-i,:,lli"l'ft;i;:5':l* ll'+:l:t {. c3iucl steer to sause, anii
.""ti.p-^iri" l;r:",]ii iii' 

'I9ut- ot the t'tirniot'-"ine'" #!i"L

lJlH;{,li:i}'J'"x"*Tii;:tlil,.1i*lTh'ii,'i?iiltrtl.#5' l '[e 
brccc[-uoil Js nrenaretl of coilecl steel and shrurk i::topositiol, being rcccsSedit

i';isii:;l'#*rilr:n:ff jl:it'lf !liii'"?!iTrr'",il:
art itrclt. rts thickness iltf:ltLg-'lo 

oe.sg! in!o- it^for'25 of
r.;,citi, ;h " i;" ;;;;i1";; "i.i,,i. ti1l} Xt',i,il ii I h-l t iaches ia
urf ?i,jii;lgfois 

aEUn-mctal calrirLq, sirnirar to l!]_pr.,
the rront orlgc is_sct_into;itff*"t;::'lt j3".? ii 

'. '.1..i i",i

iTf;ff'oi iiu'""i 
'*?f',, except rining'

apart,ir,usior;",gr6!,:i.1.b.Jilft'{}}ji.1l.:3:'t*::ffi?

i:i:-lt*lliHHt-Jtrni,:H",il'*lJf ::n;:;lli*nrl
il 35.

Wnrct'rr.

_Y"iglr! of c.qr.riage, cornplete ... ";'
\vergllt or su(te 3

6  r 1 6
Weight of gun, carriage, ai"id slide, complete ll I 16

ctrs. lb8.
Q '
o  1 /



1t9
OSTUBATOX,S'

OBTURATORS.

TIIE ELSWICK.

The svstem of obturation acloptetl f.or the Armstrong breech-

" ltiih*'* r*"* E lt xf]1ft'5,i'3; tln :l which bears
against a copper seatrnAt"t";1t;;;;;;e at^the rear eud of

$:#"Tt:l{ft rH}"1"u:"ttu"x*."i;;rs},ff '.9t.:lt
""'11'fi"ji"":i.;1q""-:rf i;::H:;""?iifii.,t"tl;ir";,fr:he curved face of the steel

{o..l,:t:f :i'"='H::il*tmr.xx;*i.t'i"T'i:'Xfl1fi
;t;;ah" 

""pper 
seati::g, and thus ireventir:g auy escape of

;.;+{l*i{ffi*i*ft:"-#H}$}{nTh'Hd:rir
.".tJ*1"*-"'ii-m:*"i*::*'"ii'"i'"Hi{lt'.'.'H-.l{
:#nm ;*"Ji:ry:'h,n iHJi:? ;ff 'Tff ',1:
t'ii."itilix;n 

should be adjusted to bear against the shoulder

H"rH"'dJ'F"i;l*"',*:*,ilJy'ili'iii"':!T''! ji
i*il"?*iiniueshourder.Hn:$i";*iJfl :ti,:T"t:!J
:tlik'Xtrh"?;T"t 

*'Tri'"l^ to nrnv close the breech bv
brilgi:eg the lever against the stop' .

;*{svaru ̂il"*n"iril:s aff- ilqti"3il "ilfi " .ryd} AW
r$i:'f :':',trbt1**';11$rigili*lri':tiB1""'.::$:$:eeortisbt'



LzO otrunAToRs.

.. ̂ !6 tl ̂ Lv, l.ll:.,f,LTy T::, l],-: :."t: and eopqer. seerirrg are','::_l',ill,9 :i- lllily: !11 ,.t]9"1d thc.edsc of the cnp-acci-
actrrarly gct,r)ltrrc.( or notchc(t rt shorlcl be rcplaced iitb a

i1.,.::l::.'.,..1191]: l"l,l:1f: -t1ll\" ::ts. of trre cup ean generarly
DC lelnovc(t wr![r o deacl-slnooilr hle.

(7.) If the fla,t face of t]r:-g]rl shr,ul'l,,b)- repeatecl firing,
Iose its flatness alcl beeome hollov', so that ihe 6dge does not
bear tgainst the shoulcler in- tlre gnn, ancl the lei,er can be
P:"1'gl1 -,g.lil lr.J]1" :.:-p wi;hout fusistance bein_g fert. it may
l)e p&cEe,([ 1lp Dy t_llsertlltgr _Dct\r?ce]]tlrc cup ancl disc, one oi
tlrc sulrrl co1lDcr (irscs supphc(i. tor the purpose. These discs
orc oI two tltlcl{trcsscs, to ncet the difierent degrees of hollow_
ness. The clisc betrveen the cup ancl veut-6olt should be
reclucecl in thickness the same amount as the disc i:rserted.
betrveen the curr ancl the chsc.

(S.) Occasiouilly c -cup may crack frorn l,arious causes, or
expaud penlcnerrtly frour being too soJt. In either case,'the
opening of the breech of the gun rvill be diticult, bui tire
screw ca,tl be withrlrawn br.' rhiving a wooclen wedge betweeo
the lever ancl the breech oi jlr:.So;, or by using a,"tool made
specially for this purpose. If the cup is cracked or expanded,
ll Slroulct bc cxchange(l. lor ft new one. IIe copper seating
iu the gun shoull be care{ully examired to see tlitt ithasnoi
DeeD rnlllrecr.

(9.) It may happen,,after repeateJ firing, rhat th_e copper
ses.trng for tlle obttratrng cup wlll become exnandecl: tb"is is
causcd'-by the copper becoming condensed, or Being moreper-
fectly foicecl hod6 iuto the gr6ovc than was accoriplisheci at
prooi. ff the orclinary sized- cup be used, uncler theie circum-
stances, it may becorne injured from not receiving sufficient
support from'the seathg. Two cups '005 ilch-larger in
diiireter, are supnlied wilh each cunl aud. s'hen it is-found
by trial tirat one'-of these can wiibout diffculty be entered.
into the copper-seating, it should be substituted for the smaller
sue.

(I0.) When the qun is not in use. the cup should be re-
moved from the brdech-screw and keit in a dry place, oileci
anil free from rust. A lever is suppliecl to close and open the
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breech-screw shoultl it be a litt1e tigh-t; therg,is.also a claw

". 
tir" .-utL 

""c1 
of the lerer to start-the needle-holder after

ri :ir:;. if reciuilecl.

TEE DE BANGE-

Il this system, a large nrtsj'room-headed pie',e. of steel is

ri:r.d to the breech-block, the stalk (or -spndre) passmg

tlr""eh it. The mushroom-head fits the bore closeiy, and

;;;;;?; it and the face oi the breech'block o:r the stalk (or

.p;nattl isplaced the pacl; -tliis is.a ring of.asbestos and

i*=".'"""lisua il a caivas bag, and presied into shape by
Learr hvdraulic pressure.--it 

is teld in ifs place bytwo plates (o^r discs)-of blocktin,

.-.-ith"o"d by bi'ass ejgiag, 
-w)rich 

ft loosely over the

i;-ji", each ecige oi brasJ belng split -to^tak.e the. form of a

.irirg. SmaII s'teel discs are suppLied for backing up rhe
p;i. 

-W-hen 
recruired., tLlese can be placed on the spndle

Lrrrreen the fade of the breech-block and the ti:r plates'
tb.us causilg tl:e pacl to go ftrther into the gun when the
breech is ]oc"ked. 

-

On firine. the iread is forcecl back by the gaseous pressure,
ar,l ceuses"ihe pad to expand, tightly fitti:ig the bore, and
conruletelv stotpilrg alJ escape of gas to the rear.

T[e pal ls iifrdiently elrLstic to regaia its shape on the
cessatio; of pressure; 

-and 
any tendency to stick hardly

efects the unlocLing turn being givel,. as the pad does.not
rurn with thespirrdle in consequence of its looser!t; also, sulce
the chamber is-siightly coned-over the s-eat of the pad, i-f it
can be ouce started, small opposition will be felt to the with-
drawal of the breech-b1ock.--For this purpose, the locking-
Iever is constructed so as to form a prize whereby the stariing
is effected.

In the 6-inch sun, the centre of the mushroom is fitted
rrith a vent-bolt f"or ihe prirrer and a needie-holder, the same
as the other guns,

A srroug spiral-sprhg is ptt on the spildle ancl adjusting
nuts- to set un with. M
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GENERAL INSTRI]CTIONS FOR
B.L. GUNS.

, Thc guns shorLlcl, as 
",^l.r-.:ll} .\l,lyll-,:u:r-l.g"rrrr,

:J.f l:?!^.-"1{-iusrru*erl offirjel after rirtng e"ery';C .ounos
Y r r v r a  P r v t u r ! r r s $ .

. Thd bores of guns from which practice is canied on shoulil
!:-l..qt 

slightly. oilcd to prcr-crlt r.usdrrg. Ar rhe cloee ofeach (Lav's practice thcv shoul,l accordiriglyt,e *a"Le,l-"od
elighriy ,lcplresscd ; and",. as soo, .- a.v,-"?i&r *iiir*i 

"poogr,the mtzzles lrciug then closccl witli toniriions.
NoTx.-\yhcn Snns nro not Jikely tobc usetl io-r so,ue ler.gth of tue thevhole ot rh-c rixhri, rhc obturator iup, ,cni-Uort, *nA'ii:'n'j.i,'ini,]re.snouta

lif ;i:i?H'\:l:',';",tl# l.L'"; liE.'iiT,l*lt *";::|.;il":'i:*i:r:*;
i,'"t,i#;',i".l,iii,,lil"t,ii{r;*f ,l:;*:;:ih*ir, {:*ah ig'ffdlatin( in thc sight rcr'csscs,'sc.

Thesiglits aud other fittings shoulcl beliept eleal, freefrom
grit, aud- oiled ; the_ -slirling- lE*i *,i .r.""llic-n^*i'Jt ih" r""_
gent scales, as well as the collars of the centre, fore, and.
trunnion sigirts, shoukl have free nlav.

The exposed_ poniotrs of the sigbti are broruecl if made of
g.un metol, ftnci ttluecl it of stee]. 'fhis 

is done to preserve
them. from corrosion,-and. on no accoutE are tLese po"is to be
Durnrshed. or cleaned in such a manler as to iemove the
bronzing or blueins.
_-The bire and ail working^parts must at all tiures be kept

slightly oiied, and perfectly"fr'ee from rusr.
. Duriug frring, the male ai.d female scrervs of the breech must
be \ept perfeclly clean, free from dirt, and well greased with
a mixture of oil and tallow. It rvilt be found."convenient,
although not absolutely uecessary, if the No. in charee oj th6
breEcb.-screw runs over these surfaces witir a piecd of oily
waste after each round.
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The ofrcer ilr charge of the gr:.rr-must always se'e that the

n'""jx''in"i"uilix.'"r}.':rf't"+*"[TlJ'T:.$;*8ii"Jif :i1?'ii1'*"^;y:"'li;i"T,S;T.:.."H'f f :
atrached to the bre-ecl'sct

""."p" or any s a s, i: n-"*#i.-ilH"$.:X*"1,:" : rl'%t JIJ#;

if#i{ti:"ru'*}'tt'kil"sli#a:;i'*;*ii:11?;
:*l"JJlTtdf :k;;t"f*i'Jfl "'":r1"#;","'.-t'J'.i'1"S
blif t'--':'r'""Hitti:it'*4":]ii:':1u""""r"o['"iH'J'T;
#r"*Jif :"i*:ru:"'ljtfr ':"d"*"ff q"".i3"11.'l:
lH*:Ui:r,tJH,t--{1tS'JJ,f ;'*\il'i:l"lft'i.-*
ff;"t#il;il,"1itJt""":'#lf ",Tt"*t?*r#'r1n"r?*{
H,lSk";$* if"?f:'Jf'$"-". rhes-e- discs are or twothickl

il:Hilr#t1";:t*Jt"T:;',?'H'5?T##.:",""'.H'i*$i:
Ll:;f{t,t#{H:{fr::5f1il:;ix"-j[;,"i];*.iiTi
t*fr'*"o 

oecasionally happen, after.lepeated firi:rg' that the

rf,idr*rffilT{hT#Fg'#"t}i;'r'{F}'"$$HJ
i#,"JJ::*Tilil:ry:le'"lTgi',Srffi :"l3t,iti'f*lli
;;d;.lt;.opp"ii. Iarge enough to allow of its use'



PART III.

M A . E A Z I N E S .
Magazing!.-Iton ships' magazines, with their haudins-

rooms and ltght"-r.o9m!, are built as an iron tanlr or water-tigf,t
compartment 9{ +-q9P iron plates, stifen"i with angle irons
:u]q unec! ursro.e wttn rwo tblcEnesses ot teak everSrwhere;
the first lining nearest the irou is l| i:rches thick, ;,lrd th6
aecond I inchat the sidesand crowa. Theflatis 2 iachesancl
I iach respectively. The first lining is secureal towood ouar-
tering attached to the- back of the ?ngle irons, from fto 4
inches from the iron plates, so as to leaive an air-tigho space
berreen the wood aad iron, which is sometimes fillea iith
fire-proof cement. The joi:ris of the first lining are tonsued
and grooved (iroqtoagueil), the second plain jolnts hgatri.g
U).e IoDLS ol the nrgt.

Eanding-rootn,-fhe handing-room should be insicl.e the
iron tank, a,nd partitioned off by a bulthead of 2|-i:och teak.
liaed oa ea,ch side with teakpla.nlrs; all fasteni;.ss to be oi
copper. The doors shoulcl be 3 inches thick, ancl linecl with
coppel, ald {o open outward from the maga'ine. Eoles are
Ead.e 1!. t-he doors to passthe cases tbrough. Tbev shoulcl be
oae and a hau the diameter of the bore 6f the brlest gua in
tls ship.

Precaulions necas.sary in a, Magazinz on, Goino into Action.-
Open the scuttles and let down the pockets, pass the c€,seg
fromthe 'i*"*y-" rack,_pass in the 

-empty 
caitriclge ""ses,

roosen tne ,Lrd ot tbe po.frder caaes; mAgazine screens to be hung
munal the_hltchways. See the leadeu floors of the handingl
rooms q>rinkled with water, which is supplied from a tail
fited tf,ere.
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uaca-nrEs.

" Cerberus."
FOR,E MAEAZINE.

'Will 
stow 135 full charges on Porb siile, and 153 recluced

charges on Starboard sidE. The Light-rooms a,re at each
encl.

AFTER MAGAZBIE
Will stow 84 full cha,rees on Starboartl side, and 84 retkcetl

charges on Port side. ihe Light-rooms are at each eDd.
Th-e charses a.re Dlaced in ziic cvliaders, which are stowecl

one over thE other 6n per-a'ent piatforms fitted in the bays
anrl stacks so as to rtiiide the weisht. Voice tubes are leil
to the magazines ior,communicatiig orclers,to, the magazile
men trom tne lore ano alt€r pam oI Dallery oeclI.

" victoria."
SORE MAGAUNE.

In this magatne are stowed the charqes for the l0-inch
gun, l2!-prs.iand burs';ng charges for aII-shell in t'he ship.- 

The Slirboarcl a,fter racE stow;23 speeial cormgated cases,
containinq 23 full charees for l0-i::cL gua; Star-board fore-
most racF stows 17 spiial cornrgated.-ca,ses q6lta,ining 25|
reiluced charses for fO-hcn euo.- Port a,fter rack sbols 7
corrusat€al A "**. contaiain? the bursting charges for all
sheil in the ship: Pori forem6st rack etowi 2 spdial corro-
gatecl. cases,, cotitaglag-i.iu1i charges for l0-incli gun, anal is
also the readv rack for 12* charee$

Under the-liehts at fori end-of passaqe are siowetl 8 cor-
rugated eases, dontainiag 200 cartridges fir i;he 12|pr. guns.

The l0-in carbriclse cales are huns from the crown of the
rJfag&ztle.

Keys for powaler cases a,re in brackets on the rack facing
the door.
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The floodine-cock is abaft the magazine hatch-on tpper

deck, tlte sea-Eock is worked from i:rside the funnel casing',--iirL-tt^enrine 
is light from two light-boxe-s, sidely side

o" Ji"t pi"i of lower"deck, Port sideJ the bullseyes being in

the foreniost bulkheacl of magazine.

AFTER, MAGAZINE.

In this magazine are stowed the charges for the 6-inch
gun."Tir" 

"ft"" rack stows 8 special corru-gateci c-ases, containilg

$;;J"."d.h;rges for 6-in6h gun;.the Fortrack stows 5 special

corruqated casesr conlarnrng-S0 
-full charg.es for 6'inch gun'

i:;d;?-ih; ijort iack ere siowed 2 speci.al gorrugate-cl ca4eg,

;;;i"i;; rs ""a"""a cbarges, and 6n the Starboard side is

ilt--a z".Gial corrugateilcases, containi:rg 12 full charges

ior the 6-in1h gun. Total, 102 charg",.' '
Cartridge ca-ses are kept in Port rack'
i;t:;};? powd"r cus"r'a"" on Starboard bulkhead'

ii;';;;;;"k is behind engine-room ladder; gea-cock in

eDgrne'room''"?jti. 
-intri"e is light from bullseye in forernost bulkheatl'

Larnp is fit1ed in engine-room'" 
Nrau"zi;;;* *iTf"t*"yt wear the slippers proviileil for

themiand kePt in magazine,

, r -Albert."
FORE MAGAZINE.

)Iaoazi'ne'-The fore magazine is built of- wootl, and is a
*"*"{i?hi-."t"partment, ii direct communication with the

;;;; ;i";t it-o"i " n"t"n'ancl magazine tloor below' when
i{J ."n""i". is open, a fearnought gcree,n-is fit-ted to cover

il; ffi?;; ir'"-ippL' a".F,.t&gpe}1 which the supplv of
norrder is received, the door berng Kept-close-o' -'" 

iiiit-rrii'-The light-room iiptaAed in the fore 9o-P3+:
-""#ir"*"t 1."[i, ""fi is outside 

-t'he 
magazine, giving light

through a bullseye into the passage ot magaane'
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Flooding.-The flooding arrangement is from a sea-cock to
the bottom of the masaziie throulsh a stop-cock. which is kent
locked (the key in chirge of Com-mandin! Ofrcer), and fitt6d
onlne upper cecx.

Yenti,lati,on,-The maqazine is ventilated from the unoer
deck, through whicb thi^foul airescapesl itis also fitled;'ith
one or two diaphragms of wire gauze, to prevent the fire pass-
i:rg down. Ttie foie maqazine is fit6d with shelves and iacks
to hold the powder caseI, which are ofcorrugatecl metal, and
arespecial cises for the charges of the S-incfgun of 100-lbs.,
and 65 lbs. of prismatic and-pebble powder, m"ade up in half-
charqes, also the charqes for the g-pr, suns. The cases are
etow-ed io that all chafues mav be reidii-v passed up,

Capacitu.-34 corruEated A la"se mdtdl c"r"r. i+ charses
i-n ea-ch cise: total, 5l-full charge"s, 36 colrugate-d Alaise
metal cases, I I charges in each caic: total, 5l red-uced charge"s.
4 eorrugated metal cases, containing 200 9-pr, charges. 4 cor-
rugated metal cases, buisters of sli'ell; I inetal-lin'ed !-case,
buisters of shell.

. 
All cartridge cases, tackle, aud screens are kept i:r the

nandl'ng-room,

AT'TER, MAGAZINE.

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

Ltght-rootn.-The light-box is ploceil outside, and is lit
fiom the engirre-room, Portside,

flooCfng,l-16" flooding arrangements ale the .same, and
are placed i:r the engine-room, in charge of the ensineer.

l-'trxilntion.-Thisame as fore masa"zine. 
-

Capacity.-7 corrugatetl metal casds, 6 charges in eachcase:
tatzl, 42 battering charges. l0 cornrgated metal cases, 6
char[es in each cise: d[al,-60 full ch"arges. 3 corrugaied
metal caaes. bursters tor strell,
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SHETIJ.N,OOMS.
The shell_rooms are con^stru-cted ou the same principle ar

lhg 
magaz$e5r and-are a,lso-f,oodect in the same w-ay. Voice.tubes are led to the sheltht;; j,ffi #ttJ".i"1tl,ii#:J;f; ""ffi mf tiirgorderu

The shells are stowed.on,!iii;{;rui;i,'io[owea 
out

**tty_ll" each projectite, 
T1! oglngusea to separare f,hem

I:_-_..u.h other, so as to pass the"sliags-rouf,Jih.m forrarslng.

.rT"""Jr1T,ngd"#fjut;q* the bays.ro rhe hatch by means
i*,_i,1t"h,ffi ;;;" ff J H"h:fl;:f *ffif i:-?,r.$.'*ilic.oalD purchase.

., Tltfiqt supply of sLell -take,n from the shell_room is from
3:_^.j",=iy,,-ra6k, impediately ulde-r tire hatcil-tney areslo.red. heads up, with sliags on ieady for t,oiJi"sl, 

"

, 
"Yuo and arm boat,,lear is stdwed i"-it?in"fralso_fuzes, fuze imptementsi netal-tinei cJer";;Jr;tiil"ff:works, and life-buoy portfires.

" rJr*r.,,
FOR,E SEELL-R,OOM,

The fore shell-room will holil :.9e projectiles.

AFTTR, SEELL.R,OOM
lbe after shell-room viJl hotct 167 p;;;;iil...

,'Victoria":,
FOR.E SEELL-NbOII.

l}L chell-room is fitt€d with six we-ll_rac\s ancl a platform,rDd oe€rhead are bojts, t,o wolch are hooked Martin,s pateat
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pulleys, 1o1 1s6fting.the projectiies, a1d -o.n th3 platform is a
hamway, fitteci with a transporting trolly, for moving the
proiectiies under the sqoare ofthe hi'tch, fr-oin where they are
Loiite.l oo tleck by the shell.whip at the-gun, The dooris on
the Starboarcl sicl6; the iighti:rg ind flooding arrangements on
the Por! side,

I'ighti,ng.---Ibis shell-room is lighted from the light-box
piaceld in"the gunaer's store-room,-the bullseye bein{ in the
Port bulkhead.
' 

-Fl,ood,i,ng.-1hts shell-room is flooded t'hrough tLe same sea-
cock a.s tf,e fore magazinq and the floodinelcock is oa the
upper deck, on the Pirt side of the tower, aid just abaft the
cipstan; thi pipe ent-ers the shell-roon on ihe P6rt side, down
in the a,fter comer. close to the rack.

Stowage.-The projectiles a,re stowed i:r open well-racks,
with chocks between to ailmit of the slings being put rouncl
them-50 projectiles-as follows :-

6 Come.on
shell

6 Common
lihell

3 Cffie Shot

15 Palliser
SheU.

I 5 seanent
I Shell.

5 ShEprlel
She[.

10 Palliser
Shell

@

F <
E5"
a 2

4

- I -".'/
3  t s 7

,4.
/s"

rl

O'l after bulkhead is f&ed a sbeE with foul conFarhents,
in which are stowed 200 projectiles for l2!-pr. gun1.

. Keys Jor Eu?z-ho-l.e Phqs and Ritner are kept in brackets,
lust ursrde the s.hell-room door.
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-::

.,

.tr[ot, i,t Chcu,lr.-Ir I'eqltires tirree mcu, brt c[n be u/orkedwirlr two, as thcv have lmall-arm arrrrr.,.l.nirio,i'uuj"f"i* ",i
supply;.os u.c[I._tJso, the fiLleclhopper. to" if* ^\-""ia."t.fr..

^,!,:::Ij:?:r^r"lt1qazine 
is firtect wittr tlu.ee op.o *ir"to.r,,oo

er iucl  s1d0 ot  pass&ge:-

I'ookirql to Stat boa,rrl. Looking to Port.

liorrlcnfelt hoppcls, ancl 400
rouutls Noldenfelt.

2,000 rouncls M.-I{. rifle.
500 rouncls blank, for rifle

600 rounds pistol.
i,200 Iounds blarik, for ri-fle.

800 rouuiis Nortlenfelt. 1,500 rouncls, ri-fle.

2,000 rouncls, IL-H. rifle.

This amnrunition is sto.q'ed iu whole, half, ancl qlarter ffifl
cases, ancl Marli V on:.nunition boxes; arrcl on tlie bulkhead,
facing thc door, irre thc }icys for the cases.

FtEe Irochcr'hirs two slielves, on u.hich are stowed the
boxes_containing thc _tirne and'concussion fuzes, .nith keys,
&c. T.lresc are lloodecl from shell-room.

Above the small.arn rnagazine and {uze-loclier are two
stole-r'oorns for guuncrs' usefbnt are above the water-li:re, so
c&nnot oe rltrtlsed 10r exDlosrves.

AFTEIT SHELL.B,OOM
Is built under the ward.room, antl fitted v'ith racks on

eitirer side, ia which are stowed 100 projectiles for the 6-ioch
gun.

- Floodinn.-This shell-room is not fitted v'ith separate
flooding airangements, but is floocied over the after malaziae
ooor slu as part ot alter mag&arte.
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Liohti'ng'-This shel]-room is light from lighb-box' fittecl i'n

d1;'Ht:i'#"*eand p]ug-kevs' with rirner' are kept in

l,racfets on afrer o*"to'__

" Albert"'
FOB,E SFELL.BOO}I,

rhef ore.h"11-*"^Y.?l:iT:lllil";TttfiJti;8-T]Jgx;:
ffitf F #H-:iii*ft #"*.t"5tTt*ns$T;;'o"
C"". SPare stores are arsu

AT'TEB, SIIELI''B,OOM'

're arter +:t':"*'l lr;:i ;i{:r:":,il,"I"' i fl*ltmagazine,. and e?".?ff^ li;"," ,fr+i, u"a contairs-I..
in ricLs the same as ![e o-

for 6-i.nch gnn'

SMAf,L-ARM MAGAZINE'

r)rePagazine.lP-':Ta,:ll;f"^Hgl':i"1"$i"p3':i';
tubes, &c., is bulr't .:i-"ff;;&;iu*ci.oity large to stow
mai-o. magazine, 

"ltl ]t^J*"=";;ffi-ioo bo*". and iretal-linecl
the requjred number.ot ,u".'ilT"^ j::i-l;;;;". on theshelves,
cases. wbich are kepr rn rneil places by'battens on tle

and i! placed ]'9*t t: thj j;di"Ii.j*i Xiaenferr, &c., sh-oulcl
AJl inrmu:ritioD tqr maclle-^5-ti.u.:' i'"'-;i-" *i.nuzine buiit

be kept i'n the smatt-ant magaTi::e' or i:r a magazr

speciallY for it'



MANUIACTUR1N OF PRO'3CTILIS.

MANUFACTUR,E OI' PN,OJECTILES.

.o,rrr*ilt""".
, -Iloz.-The qualityof the iron mainly ctepeldso! thequan-

tity nntl conclition of the ca,rbon associatecl with it. 
-The

vnr.iols iurpuritics., such as sulphtr, siligon, phospho.rus,.&c.,
wirich nrc gcrrerriliy found in pig-iron, are more or less iaiu-
rious. ,Sulphur is tirought to tlirnilish the strength, but is
suro to bc prcscut, as thc coke whioh is used for fuel is not
frce from it. I'hospholus is said noi to be so injurious, aad
it iuoreaseg its fusiirility arrcl hardness, rvhile silicon is said to
diminish its strongth. Cast-iron generally contains frorn2 to
5 ner cent. of carbon.

Thc rnct:rl cnrploycd is nrelted in cupola furnaces.
About IA r:rvt.- of coke and 

"l 
cwt. of-chalk is used to 10 cwt.

of iron. 'I'hc use of the chalk is to combine with the silica; il
it wus ornittecl, the silica ruoulcl combine with the iron and
cause a, 10ss.

Mou,lding.-The materia,l used is sand antl coal-d.ust,
broueht to the clesired. consistencv bv rnixiuE greeu sand and
burnE sand in cqual proportions, 

-with 

"t 
q611i6-u.t added.

The shell are 
'cast 

Las-e d.own,'as most streugth is required
thore to resist tile shock of discharge.

Core.-The core is formed in cast'iron boxes, 'which repre'
sents the interior of the shell, but have an allowance made
{or tbe shrinking of the metal. They are formed on perforated
iron spindles sirpported. bv small pegs of wood or cast-iron
rings, ivirh artns tli"ked sd as to bieik easily. Spuryarn is
wri'noed round. the spindle. Both varn and pegs are charretl
by tir'e heat, and allofos the core to l.'reak up iea=dily and sepa'
rates from the spintlle. A projection rould the neck ot the
core makes a sro;ve in tbe r6ck-of the shell, rn'hich {acilitates
breaki-ne off in- trimming.

Fuze-hole.-The shelfhas its nose cut to proper length, and
ttrnetl dova to the proper curve. The fuze--hoie is thdu bored
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out to proper size, tapped, ancl has a recessed qt::Iu,"ot ^t

;f; ilil;:- bn,i goii'-6tur t"'l- i.' thel scriwed in' ancl

Jot."Uylu-".e$ igpe to expand etq Lh"recessed qroove'
Iils thdn"tapped with a screw-thread, G'S' gauge' and couil-

l;';#"::,:n;!;:.9fi"?#1,:,i;horesinthe.heaclarebored,

"rtln. 
t"av, iiloo lt.ge, grounil dow:r !Y grinding stones'*3i7 

aiti"',;." bored'"one"at a time, and urclercut' , '

,,!"1!x;';ig;;J,lil"",TliHitrJii:;i;5'x"il1"ff#,:
il;;ib"tlt f,"iog 

"c""w".l-i:rto 
the fuze-hole to.prerrent the

i;;;;;; fill'g '! th" th""ud. of theproper bush)' and imme-

IiiH;f,r#i"r'rn:*'*,r"'ie?":5*,lt#i':"*si
irr"i" t'i *"""a tto the ood*t"t hoies' TLe st'uds are turnecl

i"o# 
"irli"l 

".t-tn" 

- 

"eq"lt"d 
distance- fi orn the shell' then

ii"iia,if;ila-C""a d"i"iog sicle to fit the.ri-0'ing'. Lastlv'
trf-.tih.-^t" 

fited', trimmed f,y hand, and the projectile is

weighecl and glug-ed: ,
Starned &ncl r&rnrca--Ahe shell-is str'mped ancL paintecl

uri"[.'3"iu" i"d.v the letters R' ' it L'; also --t']re lumeral will

#;;il; ;;;;-t* ;i the froni'ituds ir all calibres above
in.'oGi. i""r*ii=; and upon 7-inch altl upwards a L to

'ifi tlHi"'t"P:?'"""H#lT:t'ilx'tffJJT?1i*.",io
b#;,.;trr-;ffJ il;"d' B diameters radius, for studcle'l
proJecules.

PAITISER PR,OJECTTLES.

These proiectiles are special'y intended-for the penetration
of ilo"L[t-i"o" a,nd steei platei, which offer a greatresistance
i" il" 1**e" of the siot. 

'In 
order that the..greatest

oenetraiioo should be obtained from the proJectile, lE- rs
ii**"tifu.ilis 

"o".t*ctiou 
should be strong, its head of

;i;"il? i*- ."it.a to penenation, a,nd the-mdtal hard ancl

":ryi"taiteg'. 
It is essentiil that the shot should not set-up or



Lt.l
- r -

MANI'IACTVAE ON }R,OJ!Cf,ILTS.

lillfi;oiilu 
thnt nono or the work shourd be wasted ir

*ili::i:[:r,f T,'*r{ jHfu i,j,,]}"1it:il"n,SH}?ff #
l:lil,,j,#x.ffi 'l:i,x';li;t-;lillg,itE:*ilh:hh',,,#Jtr;

il*$',ffi {i*$#i$;'#1111[.i:{*.#+ #
$il:::illiJ':"",li,i,ll"Ji"tffi i:?ft iliit'l,:*Hf
{,T.i::f ;;1i},T".i111"'o lllt,l'.uod i' "o-po.,d 

- 
oi suitu i,*.

3i:il1'#yJ*i:,:t."tr,TilliiH:n'.?f ;lil*YJff "XX,H:
"#;ilnr';l; J",l""iiii., Hnl 

of trrc proj ectr Ie- to have a hard

ilil*effi ;lrtf'liir*ti;xi:'il*:;i"l="qf .*r:
l"*ip!!:iiiri:iiff_:r,TT$J:{",iTllf ;:#ridt"ffi
ffi "lt*i:*rr5****-l*-..-* l4l,
. Core.-l'he core is forrneil on n Lnltn,- .^:--r^

fliffi f;ld-HlTrr;*'#ffi *i":iT
mni'f$[h:"p """+ru*,*+,xtt*,,[ti:
*J'Tlh."*t_i,0".."iig,',r;,"*ttl..ffj""lf LX*tfl*",17whlc! torms an undercit ,;""* h;;;:4,* 

uu4r-Lusu'ug'

r*]*xgl:":l.*"Jr",y};14":Hi#'hfi HI*$i



MANU]'ACTURE OF 
"RoJECTILES' 

135

remain in the mould until they are sufrciently. set' for about

;" ;;t. ntu"" in" .n"[s a""e sufre-iently co6led' the.core is

Siir]Ji'""t, ,ta -wnit. hot th# aie lacquered' internally':'ncl

;;;i;J iy water pre-ssure 
"ot rootrs' to the squaie incb'

"oa 
tUu basls ale cirefully hammered al1 over with sharp'

poilted hammers to detect flaws'''rn" 
bodo is grounil d'own to the final dimensions on a

'";.i"d;;;;.?;;;;r1l;;etal is too hard to be turned'--fn" 
.i.t1itoo bushis tappccl i:: the base -for the gas-check

pl"g ;il" p;g; in" 
"t",iJ "-e 

theo pressed i:e orre at a time'

irrmed and rllaneo. !o cortespond with tle rifti::g' -4 Iead

"t" 
ii#J"i"i"a t,-*tii"c th" iunction of the bush and 

'body'

lft-.Ai"Ii;;a iy-u."a-, ntt'i tu" interior cleaned out; tho
;";-;i;;k;;i;;se-phlg (smeared' with equa'i parts of cocoa-nut

3l ;;d;;;""d dhafi), whlch are noi interchargeable' is

screwed ii.""ni""Uy 
tn- shells are gauged and exami':ed'

Marks.-Oothe base of a projectile will be^fo.und " Palliser

"uil;o" 
i'p.lit"r shell," al'so the calibre of !,he gu1, ancl !f

ih""" utu *o guns of the same calibre the lffeight or the gun $

ffi;d.';h;-*-ooth uo,l date of castpg'- A-Iso the Roman

ii;*Jrr-r"alut"i" oi iron ernployed ;-t)re month..and year

;;11 ;;i;;; one of the reat' studs, and.also a I ancl ihe

"li-"*i. 

-btt" 
general form of cJriilecl projectiles are from

iI" +l 
""mt". 

ilG"gitt, tl:eir heads str-uck w'ith a radius of

1| diameters.

STUDIESS PR,OJECTILES'

Studless proiectiles are manulacturecl in the same way as

tl" 
"i"aa"a'pt'".i.tli lu., 

u"t"pt hariag!o sruds; and the base,

fi;;a-;i di"g etr, i" casr' with uidercut lurings on the

-""J"a U"* 
'of 

th6 pro3ectiLes. -Tire-flutings somewhat

t"r".[f" a raised patteirn'of fluted and truniatetl wi]Low

i"rrE. *liu-.il*p u^dgu., the leaves poirting to the r-ear, antl

ii i"iui"""pt"ti bvttro"uldercut rings-, servi:rg to- still better

"it-J 
,[6 *"=-tireck to the projectil"e. Tlie Leads are struck
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with o radius of 2 cliameters;. they^are marked on the base
thns,  "  R.  A L.  l0 in. , "  and datc of  casr ing.

Pr:ojcotilii-for. tl. 13. L. guns are,also s.tudilss projeetiles, tho
ga8.cliecKs-ot, vlucl] c.re rorme(t, Dy ctrtvmg-nngs, secured to
Ine Dody ot ilrc prolcctrle necr llle ljase.

Shrapncl sheli, the hcarl is painted. red.

SHR,APNEL SI{EIL.

Castinyl.-Tlte nrethorl of casting the body is similar in most
respects to that givcn for cornrnon sheli. 'Ihe mouid aud cord
for the bocly are the samo, except that, as the body consists
o{ a cy}iuder operl at tire top and clos-ecl only at the bottom,
thc top of thc colc is so fonrrerl as to fir wirhout leaving s1t
Bpncc Lctwccn i t  rurr l  thc top of  thc moul t l .- 

The shell consists of a hoiiow body of cast-iron, with aheacl
ma,de of elm, cover:ed rvith a, Iigirt shell of Sessemer metal
The borly is \Meakerlecl intcrnaily by six longitudinal grooves
running clown the entire lcngth oJ the iuterior. The base is
formedlinto a charnber to coritain the bursting charrge. Over
the mouih of bhe powcler-chamber rests a clisc of iron or
diaphragrn. , The diaplrlagrn is pierced i:r the,ccntre, and
Dartlv timpe(l to take a v-rougnt-iron tube, which is screwed.
into it. 

'this 
tube is tappedit tire top to tahe a gun-metal

Drimer, useil to assist in carrying the flash of the fuze to the
irurstirig chargc in the chainbdr. On the diaphrc'gm are
placed, ii,ncl s1t6t, *hi.h ar-e fixecl by resir beingrrin in among
ihem. brown paper being laid round the inside of the shell.
Over'the shot aicl resin-is placed a karaptulicon disc. The
wood head is bored out to dontain a tin s6cket, fittirg rould
the iron tulre of the body, ancl holding a gun-metal bush of
G.S. qauqe.

Shri,pnlei shell ar-e for use against boats and bodies of men
exrcoeed. The 6{-nr.' from 

-300 
vards up to the range of

thi l5-sec. fuze; 7-iinctr and heavie-r nutu"6s, from 700 fards
to the limit of the 15-sec. fuze; smaller guns, irom 300 to
3,000 yards,
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-_l:i::r::1": 
S,4rapnel 

,Shett consist-of guu metal cylinclers,
o?en at tb.e bottom autl closed at the top, haring a conical_
shaped. cup at t]re hea-d. At- the bottom dber" u,.e-ti."e fire_
nol.es srruated, rn the form of a triangle; it js threaded on the
exterior for screwilg ir ilto the so-cket or tube- It hae a

ff :ir':"tH?1"'",'l.",1'f 1,1";iS;n'T:t$iH.'i,r-*if,#J\:closed with a disc of shalloon.

speuE]rrlsrlr.
.Sggment shell consists of a.c1st-iron shell or jacket, liledwitlr cast-iron segl-rents. a cyllntlricaiipace l"i"l*jift i" tfr"centre to contain the bursting charge, wlth 1"ad. i-un-il rounct

11"J.""*u,".:';r':.llll,li;; rl"-itr':;'it;;c^uoii.tooaoo
."i:m"#"5trf;:""#;$"?%TL'kH'ts and bodies of me'

casp Gor.
Consists of al envelone 

{ ilrr,.g 
iron, with fringed. ends,formed into a cylinder a'nd rrve-ted together, An iro,n ursc orbottom is secured ro ttre lower fring",?iT.i i. ii l iX^in, .".r-

:rs,:.p-:ll* 
t. a wrought-tor dlsc, .roose. On rlis disc srandsa lxung ot three wrought-

tl",,.":l*9iii;:#;f ,i;;'Jff d'l'*TllTt#:?il,il':,#H$
oalr sand, a:rd.cosered wirh an iro"n top, trl"gud ;; ilt"aerea
$!n;Jil'1',"L"b 1:ol:'"3:i 

ul"d ror c6nveni!n'" ot ""."viog.or rhe gun during its pass;: if;J"|lt"f: 
the rifli:rg of the-boie

uase shot rs essentiallv Jclose_qu'arter projectile, for ffrinoagainst_ nren ex|osed 
"oh 

bo*t. ai short iusiunce., ilaT-#
l:, 11..r I'ro.g-Wootwicir guns up i" 70b t;;d";;l_ii.. u"aDerow up to 800 yards.

s'-*:' i#"il*,iitf;"rL" 
same elevation is required as that

ip to 450 yr.,l., d";i;.l"'rti],?,.olll"il"$, ch#ses are used

j

l
I
I



r di) IN$rIiqCTIONS T'OR !'ILLING SE!II,.

INfITIi,UCTIONS FOR, F]LLING SENLL,
Thc follorvius instructions for filling shell apply in all cases,

witlr thcso exe,lbtions r-
I. ?Lr_c cornmon shell for l0-inch R.B.L. gun ancl 6-inch

Vavaeseur is tho-only common shell in uie i:r the
Nuval Forces of V- ictoria that is filled fro"l1n"Ur"
All othors are filled through the fuze_hole tn the
u.gual mannet.

2, No bagr are used_ iu 6!ing shell for the small guns,
tho l3-pr. and 9-pr. R.BiL.

CoMlrox Ssrlr.

. the shsll is-to- be placed..upon its poi:rt, which may be
ineoltecl irr ir. lllock of wood hollowed f'or thl purpose, or in
[ny.convcrrictt place to steady it. No spe6ial'patien: of
Dlock is ncccssiu'y; it cau be provided on tlie spoi, ancl the
feCeSS cllt i,V itnv CturDerrtcr'.

I'o re rnovi thc plug,_-thc _shell is to be hel<l firmly by one
lnnn whltc anotircr rpplles the removing wrench ro the DIug.
nutl unscrcws it. Pluce thc fill ins-rod in tire bas, antl fold ti6
lattcr rounrl thc rorl; inscrt ir r[rough t]re phig.hole, takins
c&re not to force the cncl of the rod throuchfhelotrom of th!
bag; carefully push ,in.the. bag until tbdreck .only-is in the
plug-nolo_, a portlon_Dclng lrepl outsrcle, as tbe whole bag must
not l.re aliowotl to slirr iilto the shell duriDc the operaiiou of
fill ing; then withdrai the rod, and inserl-the funnel in the
neck-of tho bog, pressinq the funnel well down i:rto the plus-
hole; pass the fiIling-rod d"own through the funnel,^ anld
gr&duollv pour in tw*o or three pounds "of powcler: take out
ihe funnil-and rocl, lift up the ba!, ancl jerkit, so ai to ,,set"
tEe powdor well d.own to the bottom, and to open the bag.
Thei re-i.sert the funnel and rod. as before. and-continue tie
filling. The fiiiinc-rod should be moved un and down rvhile
pouring in the pJwder to facilitate its pa6sase throush the
funnel, the powd.er i:c the shell beius tainoed-on at thi same
time. Thelse of a larse mallet aeainst tie sitle of the shell
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(any pi-qce of wood will arswer the same purpose) will
J"aterially assist i:e getting the maximum ,*ouit! 6f p6*au"
into the shell.'When 

thf sh_ell is qu ite ful1, withd.raw the fuoos1 61d fi I I in s_roo, and tre the neck of the bag with two half_hitches Ef
twine close to tbe ton of the plda"-hole.. Cut off ih" 

"op""__fluous choke, a"nd.pusL the ne& o'f the bag weif dowo, aoa

;:.ffi."J.r". 
ot ilre ptug-hole; then scr.ew in rhe plug as

No preparation of the bag by pricking or otherwise is
11ecessary.

SroMrNr Sssrl.

, The operation 6f filting segmeut shelt is rhe same as that
oescnoed r0r comrnon shell, except tbar the shell is stood onits b-ase, and the burster-bag and.'charge u"" i.r".j.iiir"ooel
the_fuze,-hoie- In this casef care must" b" i"k;;;;;i ;B;choke-of the bag well dovm'to one side, oot of-t[" *iy of tA.flush from the fi:ze.

Suaerlnr. Ssar,r.
Remove the plue from tl:e,ft,ze-hole, a,ncl, after seeia^g thattire_fuze-hole ii cl-ear from dirt, grir,'&;;'h";;; ,"Ul*rooo"r,and pour in the burstine charge; tEis mn.;'b;;; ;;a;;llt;for if tle vzhole of the-oowde"r 

is piri i". qt tr". tLiiio"_oy
beco.rqe_ choked- Shake^the .huil f;;;G;; ;; ;i.d;;;o" oo""until the whole of rhe nou.der U* p".*j-.fo*""?i ,orr",taki:rg care- that none ofihe powder i. r"iiui-tr.. tiito* orthe fuze-hole: dron ia the met'al primer; *a'fry'i""iJ.i tU"
]iiS3.$iaf-\..1Sr" 

ihrapneJ screwdrrver. screr. 1r tightly i:rrorne rube; then screw ia the fuze-hole plug.

,oIf3:;;Tlirrrl.*Tshchprse 
for B.L. gun shrapnel, with the exception or

n'**fl f, "1"T*"{:g:m1*T?r{"rt"lr.Sl"F"*.,i,'g.tt';ig,X,;r F.Q. pouider
\ - 2
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CRrr,r,lo Sunll.

"1,*i.:''.,1:.irt,:'r,l,lii";f 
,*il;,iriii.n.j;J**,.:"IH:llx

ilt'5ff.il:t.Y;*1;f ?;'$hlll"l "nl1:'1 
p"tir'"''r'iir' Ii:ffi:

;ili i$:i,n"]ilU'ii i';;i1"1' 
or thts dcscription in charge oi

itif, ',,il",r*.,:::l',';,u1.;h"*.ytr.,"r*TiJ*tt$f
lisel shclls tomporl,rilv l-d".i,,;' 

i-r* " " n ; Xi l'i.^.'{..i1it'fi i,,,Ll uY Slli,. s rore charge

r.dlfll.f Tiii'rl'li:lli'*tilil::;i.':,"#-yjlt 6e consicrered obso-

it{r*lltr,;*l$i#$\'l,ilhi[1i:il,"l#]::*#$;:
*:"ii'ii$lf lTlH'ff xi"'11"J",*1""#t:l*i."ti{:"'*L:
- Ol<l-pattenr Palliser shot, the manufactule of which hasbeel ililcoatinued, wiII as far as practicabie Ue isso" j 

-rna 
usea

\P.{rst; then-the shot whicir hai'e been hitherto deiJribecl as
al)ell, belore those of later Dronufactute.
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GAS-CEECKS.
Gas-checks are circular discs of copper of the same dia-

meter as the shell which they are supplied for use rrith.
.They are slightly convex to the rear, so that the pressure of
the lowder-fas 6a firing flattens it,'aud so helps'to expand
the meta-l of the flanse. thus seali:rg the windage.

Their priucipal use-is to prevent t[e gas, on tli-e first ignition
of the charge, from rushing over the projectile, which causes
the rnetal of the eun immediatelv over the seat of the shot to
be eaten awa,y by"erosion, formi:ig very irregular grooves.

Frxn-e Gls-cnrcKs q'rrrr Prue eso Nur.
Unscrew the nut and renove it; then apply the " wrench

removirg-plug " to the gas-check p1ug, aud screw it well up
in the diiietidn of the ariow, to en-surE.its bei.ris well horne.*

W-hen unscreryine the nut. if there is aav teulencv for the
plug to unscrew aiso, the i'wreneh remooirg-plug" should
be ipplied to the head of the p1ug, and turnel 

^in 
ihe direc-

tion of the arrow, at the same time as the nut is being turned
i:r the opposite d.irecf,ion. Place the gas-check on tb-e baseof
the projectile, with the concave or uipainted side next the
basd; then sciew the nut on to the enil of the p]ug with rho
" spal:rer gas-check nur" ruttil tbe nut binds againit the sas-
cnecE. \yItll -vJ.arK 11. gas-c-becK, the nut wtll tle screwed
down to the shoulder of tLe nlus.

With gas-checks hawing pio je"ctions f or stucl decl proj ectiles,
see thar-the projections'alre 

-ira 
line wirh the studi before

screwilg the plug home.
Paorscurrs rrrrxD wrrE Glg-curcrs RorerrNo

wtr.soul Prucs.
These gas-checks are automatic, and becoure fixed. to the

projectile when the gun is fired. When fitri:rg the gas-check
before loading, place it onthe base of the proje-ctiie a-nd strike
it with a poiated hammer or chisel, so as to"make an ind.ent
at two or tlrree poinrs on that part which surroulds the neck
of the proiection on the base offhe nroieeiile

All A".l"h;;l; ;";;'i;,-.itr, 
"".'l'v 

rir-pins or in casf, -
ilg, with the nirture of ortlnance thev ire to b-e u!e,l with.



GUNPOWDER,
. Rc.rlains.plocticaily as the only agent forpopulsio'_of pro-
jectilcs. !'or'.nll,othcr purloses o{ cxplosion ii may be-said.
to b0 srlpcrsc(Lc(t l)y guD-cotxon an([ 0.ynilmrte.

It is au ir:tinratc mechiurical mixture of-

Saltpetre, 75 parts.
0hl,r'corr,l, 15
S u l p h u r , 1 0 .

The explotling tcnrperature of gunpowder is about 600"
Ii'ahr.

It is possiblc, but it is vcry clif'ficuIt, to explode gunpowder
bv concussion,

"Dxpcrimcnt hr,s sLowrt thnr thc larger clescriptions (Prism,
P:, I'j clL r bc cxplorletl lry th-c impact of a bullet irevirog a
velocitv of 600 fcct Dcl sccoud.

Gunliowtlcr posseiscs the cluality of staudi,ng climate well.
It shoulti ncvel be allowecl in rlirect contact with metal, as

il tirere is tire least clarnp the saltpetre rvill attack ancl corrode
the inetal.

^ The physictl properties influencilg its behaviour when

DensitY,
Ilardncss,
Size of grain'
Shape of grain,
Amount of glaze,
Moisture.

The qradual firing or ignition of charges in guns is of the
utmost*imnortance.- No zun could. stand tbe shock of the
rphole forcd beins at once-generated. In heary rifled guns,
greater attention-bas been [iven to this, and resu]ts in the use
6f slower-burni::g powders. By using prismatic ancl cocoa-
prismatic powcLcr] #e are,able to give fo6ater charges wirhout
[rcreaslng tne straul on tne 811n.

I

I
i

I



Althoush it is rery ;""*" ; emplov (compg'r"**;

..;;.-1;;:;,,';;s po*'det iot tlte heavie-r guns-, it is equally

i-do"tuot to use i q-uick powder for the smauer bores' because

;#;;;ii"; ;f tiie latier move away so readilv-' The best

;";i""';;;;; .p*J i" 
" 

t'""'v carriige is to pulI orpush for

;;;";";i;;;".bi. 
-li-.' 

b*t a' cricket" ba)l, which 9tr9lt. lqi
littie resistance lo motiol, must be struc'k qulc'Kly 11 1l $l

wished to qiYe it a hiqh velocitY'";;; 
;;;b;;iioo o't ui'-"pu"i,.g to dimin,jsh.the maximum

o"L'.*" it iu" bore of the i'un, ind chambering to shorten

ihe cartridee, very large charges can be burat In tie ireavy'

r*e il., ?iileite piojectile"receivos a me11-sustai:red pres-

;;; i;il* ;u iu" tfi" it passes down the bore,- and it leaves

ii*--"rrt3*ith a very hig'h velocity, rangfug far and accu-

""$l{;ot"*ou"iments with later pos'ders, snch as cocoa"pris,'

matic. roinf,to the possibility of giving u! alr'spacmg,.a:ro

fiUhe tihe whole of tle large chamber of a moclern--gun mtn a

;;;".1";-b;;i"e poodutl which will give a well-sustaiaecl
preisor" without in undue maximum strain to tlle prece'



}TAIII}iO AND T'ILIJING CANTA,IDG!S

}TAKING AND FILLING CAN,TRIDGXS
IOIT M,L.R. GUNS AND B.L.R,. GUNS.

I'hc. c*.tririgcs -shoultl -Le -cut so that ihe wiclth oj the
nratolirl ruls in the width of tlte cartri<lge.

.'['h",c0,rtrirlses, tcforc beiug servn, will1,c prilted i:r blach
wrt l r  t l rc  n i r t r t r .c  Ol  thc gur} ,  c l rargc,  ( tc . ,  i l l r ( t  $. i th l i les for the
hools illti. sc*rus, AII nrarliiug on c.Ll.tlidges will be ilone
with Drintcr''s ink.

. , AII cnrtrirlgcs will. be marle up.with rlrcir etlg^es overlapping
r-t utcilcB, alr(t Bewt). toguilrcr \yrtit thrce t.o\ys ot stitches, with
tho fo)lowing, exc.eptionJ viz..,.rhe;-pt -)i,!. cartridges, the
e(lgeB OI wlltCII WIII 6verl0p I IuClI, &rl(l \1III ilaTe two rows Of
stitclr cs ; mr.l-the I 2-pr.,,9-pr.,^ an$. 6-pr..F. L. exercisilg and
s&Ir.ttirlg cartritlgcs, tlte edges of which will be sinrply heirmed
togethor'&ncl tun'€d.rnwar([s. Scrge crurtr.itiges wi]I be sewn
wrtll worstecl, uuct srlk-cloth ci\rtrrclges r|irh serving silk or
twist.

Ii,lli,ngl Cartridges.-Care rqill be talieu io see that the
cartridgo-bags arc properly dry before being fillerl, and the
proper charge will be care.fully weighccl on! irnd iaserted in
thc bxs bvmeans of thc "funnel coppel cirrtridse." Thev
wiII th-en\e choked bv drawins tos6dher rhe mi'uth of thL
c&rtridge into severai pleats witli a blass nee,11c, threaded with
three strands of worsted for serge cartriclges, or with siik
twist for silk-cloth cartriclces: the siik trvist beine doubleil
for f-irich ca,rtridges and ulwards. Aftel tlrawinf together
the mouth of the"cartridge,^three turns rvill be ta[en "round

the pleats. aucl the chokit[us formed wil] be lurther secureil
by piassing the needle five times through it alternately above
airdbelo#the turns, therebv stitchinfclorvn the ttrni round
the choke at four ooints eouirlistant filom each other.* , - - .

-Hoopting, ui,th Brai,cl Eoopts.-Draw the braid through the
serEe or silk cloth until the knot of the ioou conres home to
thiserge or silk cloth, the single enrl Lein$ aheacly passed

I
I
I
i
I'
I
j

I
l
t
l
t
i

I
Jr.';
i
i
I



l{].KI\G A.\D TIILL\G CARTRIDOES' I45

:::ol,-ll t'oe loop from underneath Pass the. single end to

: ; ; : i t " ' ; ; ; - i ' "a* ,  in.  loop,  then drawthe hboP;t i *J i

;;i k;;; it io uy ptaciog the for6finger of rhe left hald firm-ty

". 
i".li"p,-ut;$:rg tit-".t,,t*iog eid b"t*u"tt,itself arcl the

l, rp, and tot on tlle sr'ngte end.--otherwise the k:ror rrill slip'

i.5 *"i"t""""ce of thelroper fornr of t):e cartridge dependl

"^" 
.n. f-t""pGg bei:rg thLis s6cured; tbe ie.utre hoop is secured

at.i. 
""a 

rten"alteriateiy until conrpleted'-' 
nti"i Cirtatlges wi'th Prisma'ti'c P ouder'-Azin^c elvelope'

"o"""'"ifr"tft ""'it, 
ttoti"g as many sides-and--of the sa'ne

iJ""tfr r.-tr* n"i.rtla 
"u"#iag", 

is rised iti bnildilg.them up'

t;i';;bp;-1"* fiis tightt5T into the. inrerior of .the empt5r

rlU* ..tttla's.] It is lrofic1ed rvith a movable -q''ooden
i;tt";. 

*b?liris 
toi,to*'tt u prisms are built up.carefully by

n""",iiiir ,[" 
""o"top" 

contai::i the rerluire'i nuuber-o^f layers

.)i rrismsi the cartrrd.ge oag is drawrr'over tle e-nve1ope, the

;";;i" fri:e""a"a, l"a ii" 
"?".aen 

bottom withdrawn' The

"?t.i""Jii*u 
ii now slid out between the prisrns andthe car-

fi;L;i[;1"';tth.e iatter closeiv ro':rd t\:-!:-1'lT The
."t.ftds"-G sewn io the exact shape of the bullt-up prlsnls'
"-it;-"-cL;"d ; noie i. 6tt"d ritt open net-work, and these

h"i;";;;;tu piece oi recl shall6on shellaced over them

I""--"t""i itt" po.ia"" ir stor" anrl transit The piece of

.r.^il""".ini"n 6overs the rear end of the cartridge, when in

asial vent gur, is cletached before loadi:eg'--'C;t;i.lgE";re 
distirguisheil from eich-other by beinq

rourk"d, #ith priuter's iik, the calibre of the gun irtended'
f"t.lf..'*"ielioI tbe charge, and the nqttry -o! the powder'

ii-il -*rt"8p. if pebble p"ooid"t; R.L'G' if rifle large graiir'

Thus-l0 inch M'L'' 70lbs' P,
l0 inch M.L., 00lbs. R L'G'

IJ Pebble is used in a, ca.rtriclge markecl^&L'G', the lines

R.L.G. rrill be obliteratecl, and oaice z-ersti if Il,.L.G' is used'- 
D,-iII cartridges for M.L' guus at'e of wood, covered rvith

ru- hi,tu. Th; B.L. cartriflqes are of x'ood, with a thick

coveting of felt coverecl with l'eatber, anil have a rnetal plato
at the b"ottorn where the flash fron'i the fliction-tube strikes'
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FUZXS.
Iftzcs rrrc clossccl uncler two hea<ls:-

l .  T imc.
?. Pcrcussiorr.

Trvl Fuzris.

Time lltrzes, ruh.en, u,Nt(1.-Where the clistance is accuratelv
knov'n, nntl it is tlesircrl to burst the shell ln the air, tim-e
fuzss ot'c thc best to nse.

This is the cl,sc $'hen firiug shrapnel at boclies of mer or
boats. as orving to the construction of the shell the bullets
rotr,in thcir diicctior, anrl to oltain the bcst effect the sheil
should bc burst iu tl'Lc air some tlistance in front oi the
objcct.

Whcn fir'ing against nnarmoulecl ships or fortifica'bion,q, or
wherc thc clislarice is not lccurately ktrorvn, percussion fuzes
should bc usecl.

Di;ntlanntalles.-As regarcls the use of tirne filzes, the fo1'
lowins disadr:tutnges arc itrcurred :-

l. The clistance irust be knowr or the effect of the shell is
frequeutly lost, either frour bursting too sooD or from a blind
ruze,

2. The saure effect may be produced by irregularity of
turyigg, owing to deteriolation in tire fuze or atmospherie
condrll0ns.

3. They rccluire fitting.

Adran.ttLqcs of lfetul Fuzes.-The plan introduced with the
Armstrong' ehel} -of always- Pqing a. percussion.fuze in the
sheli. so tfiat in the event-oi failure in the time fuze the per-
cussi'on fuze woulcl act, has been furtirer cleveloped by the

imorovement and introcluctir:n of time and combination
iuies.

Takinc into consideration the chances of failure of a rqood
tilre fuzl, the value of the projectile vith which it is em'
ployed, antl the small nr.Lmbel usecl in tirne of peace' it is
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Drobable ihat the use of a metal fuze would be i:r realitv more
iconomical,_ and nretal time fuzes can be fitbed up io the - *'
moment of loadinq. -,,.;i

For the cond.itidn of sea serqice, no time f.aze can be con: " 
"*

sidered efrcient which can:rot be fitted on the sun deck: atrd i"
to be able to do this with comnron sheJ1, couiaiaing a iarge
bursting charge, it is necessarv for safetvthat the fuie shordd
be of suih a nibure that it cai be fitteciwithout removi:re it
from the shell.

Disad,aantagu of Woocl Fuzes.-Wilh wood time fuzes no
oue at the gun can see whether the fuze is correctly fitted;
once fitted.-it cannot be altered, unless for a shorter ciistance,

The result of these disaclvantaEes is. tliat unless the ranse
is k:eown beforehand and is not liEely to alter, wood time fuz"es
could never be used n.ith common shell from hearT guns in
ships, as the time recluirecl to flt, and pass up from-bllow, a
broadside of sl:ell would be considerabl!, and-once fittecl thev
cannot be altered withour passirg them belov, as it wouil.
not be safe to open tJrem on the gun-deck.

Wool Trlm Fuzrs.
Seasoned beech-wood is used as the material of the bodv.

which_is Inade conical, tlis shape iraving an advantage ovli
the cylildrical form, as there is-less risli of flre fuze-settins
into the shell on the shock of fuitg, ancl they are more easili
iaserted.

Channels.-Ihe fuze-composition is contained in a, channel,
which is central or eccentiic according to rhe number and
position,of the powd_e1 chanleis, wbich"are used in all fuzes
excelt tbe 20-second (now obsolete).

, They are essmtial in fuzp fo-r shrapnel shell, where the
Dursurng cnarge 1s not tmm-ediately surrounding the fuze, and
consequentl.y.a strong flash is required; they-also wouid be
lecessary rn the case ot common shell when the fuze is bored.
short, be-cause the flash would be obsf,ructed. by the side of
the fuze-bole.

., If only _o,ne powder chanael were used., it is obl-ious that
rnere rroutd not be room lor ilre side holes to be bored in a
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I_uze rooding to_ tenthe. oJ inches _o-f _.fuz+composition, the
diunrotcr of cnch sitlc holc boing '125". By thi use of fwo
lrorvrler'cl:rrrrrrcls rrc, [rc, t)rcrcforc, ,cnab]ed to graduate tle
lrr?c lu8t t\l 'rcc rrs l)ncly as rvc coilld (l.o 1ulth one powd.er.
ch;Lrrrrol; lurrrl iir rho l5-socoucL, for similar rea"sons, tlere are
$lx,

'I'Lc porvtlcr-chtnucls aro comected at the bottom by a
grt:ove,-Ii.[Icrl u'ith.rgricli-uratch to cause theur both to aci at ;
iir,: slr,nrc tiruo, givirrg a strong rlowrLwa.*d fllsh.

In nll tirnu fuzcs tho luat holc in the rog'is bored throush
into thc cornposition, to cnsure thc l,ctiou of the fuze rchil
fixatl in the sl-rell withour pfcpD"ration.

Iu,nitiau,-Wood tinrc fiLzei v'ith M.L. quns should not be
l'ur.iurDc,l tiil tlc shell is pl*ced in the boic. The heads are
closciil othcru'isc thcy woirlcl burn much quieker on account
of tho presstrc of the air, anil would be more lihe1y to be
€xtingtishcd on glaze.

In M.L. gurrs flr" fuze is ignitcd by the flash of d.ischarge.
In lj.L. g"uns Ly a detoua-tiug arrangerncnt iu rhe heid oi

thc fuzc.
In all *'ootl time Iuzes, a smali hole is borecl in the top oi

tho fuze-compositiou; this tcnclers ignition rnore certail'

- Thc chanricl contriniug the fuze'composi,tion has a paper
li:iing, as in IIot climaltcs the v'ood. was found to slirink.

Ti7i,e o-f Buni'rig.-Fuze-composition burns at the rate of
about I inch io b seconcls; mealecl porvder at the rate ot
1 inch in 2! seconds, twice as tast as fuze-cornposition.

Mnrar Trul Fuzls'

Aclnctntalles,-There are several patterns of these{uzes, but
thev di-ffcr'only in size ancl time ofburning. Tl:cyhave been
muth improv"-d of late, ancl are fast superseding wood time
fuzes. a,nc1 have several important advantages. 

'fhey 
can be

*et t6 very small intervals, a point of tire greatest importance;
thev can'be altered again aficr fitting; ihey ale open to in'
sne;tion. 80 that the*officer or No. l- of a gnn can see that
they are correct ; they cau also l:e fittecl at the- gun. This is
of jreat irnportance, 6specially with shrapnel shells.



r49
-Tbere are three sizes of these fuzes, viz.,large, medium,

and small; also, "medium time and percussioni,,'known as
combination iuzes,

"Pracusstos" f,'uzrs,
There are three ki:rds of percussion fuzes used in the Naval

Service-
I. The Nava1 Concussion.
2. Pettman's General Service.
3. R.L. (Royal Laboratory).

trse,-Percussion fuzes are employed in shells intenclecl to
act against solid ob-sraeles,-such a--s wooden ships, earthworks,
brick or srone valls, buildirgs, &c., and thev ire also used.
in shells against boars or troops in the 6eld. 

-

On &raze.-For the first purpose it is desirable that the fuze
ehould act_on gr.aze and. aimosf i:rstantaneously, as otherwise
the shell has time to rise to a considerable l:eight before
bursting, and thus irs effect is diminisfusd.
. This action is secured in the naval co[cussion, R.L., anil
combination fuzes,

This nature of fuze is necessary to develop the efiect of
segment shell when used agai:rst men expoied, and eood_
results are obtaired from slirapnel shell it ^oc1urat"'dis_
tances, but where the range is 

-known 
time fuzes are more

efective.
Fuzes of this class are useful il firing trial shells to ascer-

tail the range, as the effect of the bursi is easilv-seen.
$atefy-pms are used in ail..fuzes t.bat act bn graze, and

3ae11e 
to. lroiect tle ., 

leathers" in the fuze, which 6uly come
=_tf ".li?l3t"T 

the-sa{ety-pin is withdrawa, guarding igairur
rril( wnile the sbell is being rammed. home, 

-

-for the second. purpose it is desfuable that the fuze should.
oDIy act on clrrect impact, and a very instantaneous action iB
1g_i-l:1oto"d: The G.S. ioze is spe"cialty d;G;"d ti-act orr(Ilrect mDact-

. Preserring.-Cap-composition is used for the detonators ofmzes, as expertence has proved that when properly protected,



IDU IUZES,

T'UZE TABLE,

pressed, a,nd va,rnislled, it resists climate well. Usually this
ionsisti of about 3| griins of {uhniaate of rnercury.

Conical Screw,-All percussion fuzes are tapped with a
scre$'-thread, to fit into the fuze-hole of the sheIl. A fuze
having its screwed portion conical, can be screrved hottre rnuch
more iapidly than iny other fornl as the fuzc'rvill enter some
distance into Ure fuze-ho1e before the scle'*'tahes.

There is no necessity for a shoulder', as the fuze can[ot be
screwe0 too rar nome.

A great advantage of percussion luzes is that they recluire
no pr-eparation beylnd withdrawi::g the safety-pius il tlose
wltrcu ac! ou graze.

The -follow_Ing are tlie fuzes used at present in the Yic-
torran N&val .borces .-

Nature of SheU, &c. I o*'"'
Amstrong's, )

large. Tirne (
Ditto, rimall
lledium, Tirue )

and Cjoncus- !
sion I

Snall, Time )anc uoncug. )
sion )r)

R.r,. I I
I

Direct Action, i
Large Naral, I l

Concussion ) |
Bolt, Percus- | |

SrOn ) |
Direct Action ) I
Smatl Noval, | |

Concussion ) |
Bolt, Percw- | |

Sron ) |

Comuon Shrapnet and Segnrent Shells,
6-inch to 10-inch

Ditto, g-pr. to 6"inch
Comnon Sltrapnel and Seqment, Jrom {.inch
to 12-inch, inclusive

Diito

Couluron and Shrapnel. 9.pr. and i-nr.
Conlrnon SbraDnel ind Seqiaent. 6.i ich and

below
Cglgo1 Double and Shrapnel,64-pr. to

12-inch. except I'hen loaded wiih hy-
ar&ullc polver

Counron Shrapnel and Segarent, 5-inch to
ru-ncn, uclusive

Common Shrapnel and Segnrenr, 4.inch
aud, above, when fired s;ith cli&rge of
rz 1Ds. oI powder

L
l lB .L .R .
l, B'r ' 'n'

i j  B.L.R.

j n.r,.n.
] II.L.R.

ii"""'
iM.L.R.

jJ  e ' r 'n '
l .r l ^ ,  _
I  t  

D ' ! ' r '



TUZES,

Fuzp Tenr,n- can tinuecl.

l5t

Nature of Sbell, &c, GunB.

\I.L.R.

iu.r,.n.)

l n . ! . r .

DESCR,IPTION OF FUZES.

Srn Wrr,r,rllr AnnsrnoNc's r,,rncl Trun Fuzl.

The principal parts of this fuze are the bocly, of white nretal ;
collar', 6f gun--rneial; nut, tliirnble, aud rrell6i, of gun-metal.'

The lower part of the body is tappetl to the G.Slg,Luge and
pitcli (l+ tlrrdatls to an inch), an,l iJ hollorvetl out f"or ihe re-
ception of the rnarrzine ol blowinq chamber', which contains
a small bagof F.Gl porvcler' ; the bo-ttoniis closecl rvith a scre\t
plLre, wliich is filled with pressed F.G. porvcler ancl pielcecl.
h small hole is nraele in lihe centre of ihe plug, anci closed
with a thin clisc of brass.

The projecting rim of the fuze is graduateil for lengths of
fuze inluciies arid tenths up ro 5'6 iuihes.

The fuze-cornposition is iit-rnealecl lrorrder, Dressed into a
groovc rounrl thi: upper prri of thc body of rhe firze, an,l burns
at the ro,te of I iuch in 2 6 secoutls. aucl can orrlv burn in one
<lirection, from left to light.
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TIre top of the fuze is holloweil out, ancl coutains a steel
necrlle, uritlel rvhicL is placecl a pellct of incaled porvrler, rvhich
is irr comultnication 'r.yitir the c5mposition throirsh a, chanrel
il tho sirle of tirefuze, rvirich is fill-ed with cpriclr--rnatcir.

'J'he nror.able collar is of gtu-metal, antl has a leather
Ttasher to corcl the Eroove of-conrDosition. At oue part of
thc collor is a cirtunef, with a srnall itae of tr'. G. powcler;$'hich
corlullunicates rvith a grooye of uressecT rnealerl 

-norvclor 
rorlnd

the intelior', and mar[ed on tht outsidd wjth'an arrolv /.i\.
?his gloovc is corrnectecl hv a vertical fire-hole x'ith the
rtraglzinu .or lilorving chnrn-lter', a,nd pritr:etl ryith nre*lccl
Iloll'(tcr', Ilrcr.ee(t.'.['hc qollrrr is liept iu its trlace ltv a nut ryhich sclews otr to
lhe rreck, rtrrrl fitte-tl to takdthe Aiinstronq j:ev, anrl the borly
lxLs r sltiall hole on the outsicle for scrervifrs t'lie fuze into the
shcll, rnrl nlso o nralli rvhich shorvs the cornfnenceurerrt of 'tlr.e
cotrrtrtr,ritiotr,

-  T i r , ,  fuze is  igui tcr l  Lry nreans of  ohc t l r i r r rb lc arrr l  t re l lc t  (or
I I ; rnuncr)  r r ; r 'k ,of  gnn-rnctal ,  a,ud f i t tec l  to scr .crv i l t -o t l :o top
of the frrzc.

I'he pellct (rir haurn:er') is a,hojlow cvlint{er,. containi::g cop-
<jr,rupositiur: au'l rnc:rlc,1 l,oru(lerr anti is kepb ir liositiori bfn
rll 'L{s sili|cttrltrrg rrirc pnssiDg tlrrough tl:e t-hirnbie and pellet.

, .TIc. tL i r r r l , le . is  hol lo l .cr io i r t  fou t i ie  lecept io])  of  t i re Ie l let .r t  td l ) tc l ' r :c( [  \ \ ' l i l rJol r r  I i re_iro les,  is  t ] r rear ldr t  at  the bobf ,om to
ctcrtrlr' ,uto thc rurt, autl has u, g"oove 

"..t 
ioiifi, 

""cls 
of t}le

errs l t .nr l i r ru s. i r .e.

,  
' l ' l r , ' th i r i r l r te 

r r r , l  pc l let  is  not  to be screnet l  iu to t l te fuze.,rr"ril 
lr,ll:,* 

trccu littetl, cntl :r,t the moDrenf, of loacling.
I  l l t '  lnz.  is  sct  l r1 '  looserr i t rg._ i l re nut  rv i t l r  t l te Ar: rnstrong

5:L:  " l , l l  
t r r r r r ing.r l ic  col l r r  I i l l  the onio i i i ' l le ia crr ts t t re{r.'ir|sq .r'l{ilr ol tuzu colrrl)ositiorr, as Shol.n }lV the graclua_t t lu:  r rn rhc outs i r lc  of  t l ie  fuzc. ' ' t t *  i " r ' .  

"LV 
f r ;  set  toIr r i l f  . tcrr ths i f  rcr l  u i rct l

_, 
,Artir,n.*l)rr. the shock.of tlischarge ilre suspencling .ieire issrrcrr$l, 

.irnrl il rc tlctolatiug courpo.itioo- iri il l-ir"rl"? .;;iL;;trre xccrlru poirrt, r'rricrr igrri"tes tlie r""". Tr.J[,iii" o,."".u to
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the fuze-comlosition by the channel of tluicL-r1atch, ancl
brilns rouud to rvhere tlrc o"rlow is set, u'lieu thc flasli conr-
mu.uicates with the groove of rnealetl powclel in the collar.,
and passes through the channel in the neck of the fr.ize
through the vertical fire-hole iuto the magazile, ignites the
bag oI F.G, powtler ir,utl bottom pellet of porvder.Jrlorvs out
thd lrross rlisl, orrtl ignites tire buistirg chaige of tire shell,

Norli.-Great cftre is to be taken, &itet the thilnble and Dellet is scretved
in, thc,t the shell is not dropped, particulrrly on its b&se.-

,Szp7r1y.-Each fuzc is supplieil wlappecl i:r rvatelproof
paller'; in n tin box lrt,umeticalij, sealecl by'a bin bancl, hiving
a lile_for opening, paiuted blrae, anrl marhetl, ,,Fuze, Time]
I-alse Patten,

TIe thinbles a,ntl lellets &re supplied separate froru the
fnzes, in tin boxes pl,interl t/r'nb, anri ilarkecli.,'Ihimbies and
Pellcts. "

Ituzn, Trnn, Slrel!,

This ftize is siurilar ir ooustt'uctiou to ihe large fuze, but is
stnailer. ancl is gratltrted iu ilcbes a,ud tenths irn to 4 inches
of fuze-cornposidion,'rvhiclr burus at rest 7'6 seionrls. The

Loltoll 
pluq is not fillecl with F.G. powder, but closed by a

riun (nsc or Drnss onlv..
The action is th" stt--e as the large tine fuze. The thimbles

and uellets are smaller. 'llhev are sunnlied the same as the
Iarge llrze, an(t m&rEcft ""t'|112e, -Llme, Dma,]l..'

Tfuzn, Trur AND CoNcu,ssroil. 
I. 

ARMsrRoNc+, l\fELruM.

This fuze is a combination fuze, aurl gladuatecl to 5 inches,
onrl burns about II'I seconrls. The tirie arraugr:ment is the
s&me as the large time fuze. The coueussion a,riran':ement is
coutainecl in tlie bottom lart oJ the fuze. It couiists of a
'lvhite .metai pelleii ol hirntnet, containi:rg the, tletona,tinq
cornnositiol. autl * gtu tnclill guartt. sust)eu([e([ bv meaus ot
a briss sbeariue ri;s, whicll is- iittetl roir:id the irellet, a,nrl
rcsts on a projictingf rim. The ring is tlivicled, io as to be
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free to expand. Tl9 p"ttut is,holloweil ott to receive the
detoDator. anct a pellet ol lnealecL polvtl.err plerced, The cleto.
nator.is.kept rn Dosrtron, Dy tlre e(tges ot tlre pellet beir:s
turne<l down over it. 'Ihe. rqrper pnrt .of the pellet hos i,
feathcr edge, which sets up i:rto a rec.es.s in.the, m^otal guar4.

.. The,irrterior,olllr.,ryq$ is rscessed tor tlc fenther Eclge'of
the pellet,. and. fittect with,a shoukler, rvhich rests otithe
shearing_ring. .A steel ueeclle is_fitted to tle interior of ihe
fuze, lld poluting rlowuward_.. The botton ie closed withi
screw plug, aud a thin brass disc.

- Tlieiction of time arrangenreut is the same as iu the large
Iaze.

The action of concussiou arrnngement is as follorvs l-gn
the shock of clischalge, the guard sets bach the braes rins
over the projccting rim o,f the pcllct ol sheals.it otr, and thE
le&tnel,e(ge Is.ilovelalleo. rulo llle I'ecess,,loclillig the glltld
an(.peuer -[gqelltell 1v.l)rc[ renl0.lll rn llre hottol)r ot ilre fuze
duri:rg its jlight,, Ongraze or impnct, the pellet aud guartl fly
IorlrordJ.tnc .oenollatlng.cotnpoBrtlorr comeB Dr coutact with
the needle poilt, and ignitilg the flarue pirsses to-the pellet of
mealerl powder', Llows out tho disc, and ignites the birrsting.
charge ol tlle s[eli.

Ij-it is recprirecl. as. a .percussion fuze oirly, thirnble a,nd
pellet are not leqLrfued; the arrow on the colla,r. must be set
betrveeu the zero point and the extreme iength of fuze.corn.
position, cu,re being tahen thct it is not eet too near the zero
poirrt, to avoitl prernuture exlrlosion.- 

Srnall thinrbiis and pelletJare usccl with nretlium or small
time arrcl combination fuzes.

Supp.Ig,-The sarne as _larg_e _tiure-fuzes, Box painted red,
marketl " Fuze, Tirne. Maik II. McclirLrn patte-i'n."

Fozl, ColtlrnarroN, SMAtr,.
This fuze is sinrilar to tho rneclium pattern, ancl is gradu.'

ated to 4 inchos of fuze.cornpositiou,-which ljurns a*t rest
7'6 seconcls, nnd is supplied the sarnc ns the other fruoe.
Box pailrted droD, mai'Eecl ., Fuze, Tinre. Ilark U, Small
r:attern. "



155

Fuzn, PnncussroN. Ivla.nr II. R.L,

The bocly of the fuze is of gun-metal, with a projecting
rim, and iitapped wiUr bhe G.S. pitch a,rLd on the intdrior o-f
the bottom to receive the botbom p1ug. On the top is a Bcluare
hole to take the G.S. kev.
. tr'rorn the lower eurfade of thd head, and rroiectins clown-
ward. is placecl a steel neeclle. Insicle'the bolvis a srin,metal
euard. w-hi"h rests on two proiections or feat"hers o-f a white
inetal'pellet, and is lecesse-d tb take the feather edge at the
top.

The pellet is hollowecl out fol the reception oI the detonaror,
which is l copper cap conta.ining 3{ grai:rs of cap-cornposition,
closetl at the-tiop with a thin cliic 6f-brass, and'at th6 bottom
bv a disc of colper with four fire-holes, the lugs of the cap
bLing tumecl ddwu ouel it to keep it i:r placel The cnp iir
secuiecl in the top by the rnetal bf ttre pellet beilg spun
over it.

A s*fety-pin is used, which is rnade of trvisted wire, a,ncl
passes through one sicle of the heacl of the fuze, tbrough the
inetni guardiand betrveen the needle point antl d.etouatir (on
one sid.e) i::to the other siale of the iiead, anil is secnred by
tlrc enils being,openecl out i+to a recess, which is closed with
a lead plug or brass disc eoldered over,

The bo*om plug screws iuto the bottom, a"ncl has a fue'
liole iri the centi'e, 

-which 
is cloeeai v,ith a thin brass diec.

When the safeiy-pin is withch'awn, the hoie is cioserl by a
small lead. pellet, which rnoves freelv iu a recess made in the
heacl of the'fuze. anil closed bv a thih brass disc. lYhen the
shell is 

"amme<l 
horne the p611et sets bock ancl closes the

safetv-pin hole, and Drevents prernature explosiou.
Aiti6n._,On l\e slock of flischarse, thd euarcl sets back

ancl shears tho feathers, arcl the edgE of the-peilet is forced
i:rto the. recess in the guard; pellit ancl gu;.rrl are lockeal
toqether, ard remain inibe bottom of the fhze tluring flight.
Oi'Eraze or impact thev flv forward, the cap sbrikes the
need'le point aid. ignitds t[e composition, the flasir passes

o 2



-fdf 
ruzrs, E

i.t:.':lgt: il:^*.::h:l:'-ll,1"B$!!,1-"* blows out trre brass disc
ltlto rlr.6 DurBnDg cnargo ot tbe slreu.

The safety-pin is !frthdr&wn with B.L. guus .itst before
eutering tire shell ir the gtn, oud with M.L. guus after the
8I10tI ta enters(l D] thg sun.

-_ Thig" fuzo.is priucipaily^usecl i'r_field service, but also in the ii
Navy for all guns up to. 80-pr., M.L. or 8.L., with common
8nra,pnel, airo Begment gileIls,

Nevar Coxousgrox tr'uzs. :l l
. Thie- fuze ie_made of.gun-nretal; the principal parts are-

thebody, top plug, neecl16, guard ball, mdtal griard^and pellet,
gusDenctrng \,vlre. and. setetv-Drn,

The bocl-y is conicol, anci ti,ppecl with a screw to take the
G,S, fuze-holo to .rv'ithin half-a,n-ilch of the bottorn, whioh is
left plain, vith a hole for the safety-pin; it is slishtlv hol-
lowed out on ths insitle to alJow sufficient play for The i'uarct
ball; the bottorn js solitl, with a fireiole in-th-e ceutre piimefl
with meoled powdor arrd piercod and closed with a tliin d.isc l
oI Dr&ss,

Tho-top. of thc fuzs is cloeed with a scrow p1ug, counter- ;i
suuk, lrtvirrg a eteol uoetllo in tho contre projectins down-
wald frorn the iutorior, o.nd on top a slot tb tike tEs Arm.
sttong koy. TLe nee(lls is proteoled bv o emall brass ball
(tlomo-shanod), hollowed out fu tho contr6. snd resting orr iha(tlomo-shupod), hollowed out iu the contr6, ond rosting ou thei,;.i
metal gtaid- or pollet.

Th9 gualcl ls.6f gun-metal, ond is hollowed out at the lower' r;
pnr"t to tnke the pellet, and is recoesed. on the interior, A. r,j
tmall hols ie mad,s through both for the suspendi::g wire to .idmell lrolo ig mads through both for tho euspendins rsire to: ..

|oep them in poeition, th9_ends of tho wir-e boing turried down
Lutd grooves on ths outside of the guard: the"upper nart of
the guar,rl lras a proiecting neck, rvfich is oupDed but lor thethe gqar,rl lras a projecting neck, rvliich is ouppeil 

-out 
lor the

recoption of the d.etonator, which is similar to tLe R.L. fuze,

e lower part
to tle upper

;!tj,i#i
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p&*, ril ' ith a feather eclge, which sotsup into the recess iu the
gtarcl, the pellet resting on & p&per ilisc in the bottom of tho
tnze.

The safety-piu is of brass, antl passes tlrrough t|o side of
the fuze aud through the,pellet, and is kept il .position by I
tape, band passlng rounrt tlre lllze, tne gr.lftr0 Oerng strpporte(t
Dy lne sarery-prn.

. Actiur,,-Ort the shock of discharge, the suspenclitg vire is
sheared, thc guard sets back over.{he pellet, ancl thi lcn,clen
cup or linq is forced. hto the recess of'ths guard. lockine
them bothlogether; the guarcl ball falls off itisupports, and.
lays irr tho bicty of the fu-ze, cxposiug the ueedle.-^Oir graze
or impact, the guarcl and pellet fly forwartl, and the detoia,tor
strikes the needle poirt and fires tho fuze. The flash iqnites
the mealeil powclei i:r the guaril and pellot, ancl blows o;t the
disc in the bottom of ths fuze into thc bursting charEe of tho
shell; The safety-pin is removecl before s*dwing the ftze
iuto the shell.

FrrpZW,_F",ch fuze. is.i" brown paper, 20 fuzeg in a tin box,
painted drab, hermefically sealod.

Prruel's Psnoussrox G,S. lfenr U.

This fuze consists of tlte followins Da,rts-Boc1v. ton plue.
pla'in ball, steady plug, dotouaring 5ail, cone ptug, teia'cufi,
ancl suspcncLmg:w]Ie.

The bodv, top tilug, cone plns. tletonatiuc ball. ancl steer,clv

Pl:e.1"^.:.:d::l-c_11:.*tj^tli6ltainbaliism€raleof brats',
arlo lne Eugpendlng wrro ot copper.

Tho bodv-is conidal, tar:pecl ih-roushout with n screw. to take
the Generil Service fuze--frole; it ie-about .2" thick, a sttong
case bei:rg esgential toresist tho shock of heow rliscl"laree. ft
is elight)y hollowed. out in the ceutrq of the ilterior, to-allow
sufficieut play to the cletonatiag ball. anrl is also hollowecl out
at the base tb allow the leacl oirn to d.ovetnil i:rto the recess
when it ie crushed up,. lt is tapbed at thc ton to receir.e the
top plug. The bottom is solitl, i'ith a holo in ihe contre of tho
base to allow the cous plug to set back tlrrough it.
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Tlie top rrlnq is scrervetl into the fuze, autl ha5 trlo holes in
thc uppei fiarf io euable it to be screwecl i';to-the fuz,e, ancl a

"op-ritirpoi 
rocess i:r its lower part iuto 's'hicir the plaiu bail

fits.-'ihe 
plain ball is a small soiicl ball, turnecl fronr brass vire'

Ttre iteatly plug is a disc recessecl at the top, a'rc1 roughened

to receive a i'i i,g 5i deton-ating compositiou, ,and hn'ving a cup
irr the centre to receive tlle phtul ll.&Il' ilu(t xlllee nle-uoles to
allov thc fl.ntne to pass tlown-; the bottom of the centi'al hole
is ellargetl, to recelive the projeciiou.of the tletona'ting Lra'Il;

d.etonlt"ing'composition is-pressed irrto- thc lecess, atld is
covered over by a t'hi:r copper waslrer'tulld lacquerect'

The cletonati:rg ball is roughed by a nnrnber of vertical
grooves, anrl hal a tlcep horizonl,al groove uear tl:e centre-

tli"t" eroouu. retain th"e cornpositiorirvith whi-ch ttre baII is
coatedian,l also renclcr ignitirin certain rvheu the ball strihes
agoir,si the botly. At the top of the l'lall is- a cylintlrical pto'

r'irtion, rvhich dts ilto the stearly plug'-atid at.the botLotn is'a 
suralier lounrled-off proiectio:i which Jits the coue plug.

Ovel the conrpositiou ii a 
-lavet 

oi thin gut, then trvo tltick-
uesses of tiriri silh, then two tbin copper: hemispheres, and
fnally another thickrress of gut aud three par"ts of silk; each
layer ol slll( au(L gut Is vaullsileo,

_ The objeet of the two copper hemisphe.res (or cups), ancl of
the corrner wasirei'over the steadv pluA, is to re(tnce tlle sen-
sitiven^dss of the compositiou, so tiral t[e s]rock oI grazilg will
not erploiie it, rrhile the shock of clirect irnpact *gainst a,
solid bocly will nrake it act.

The couc pluq is piercecl with three fire-holes, the central
oue bcir-rc duia-r'se.1-to supDolt bhe tletouating baIL The
bottom oi tbe DI-us is filieit with mealecl lrorvLle-r:, drivcu ancl
oielced like a tul:E: it is recesserl near tlc tot to sillo'tv the
ieacl cup to clovetaii ou to it, anrl piereetl oeor flte base for: the
susle-ncTiirg wire, aurl closecl at tfie lottorn by a srnall caril-
Do&l'r[ ([]sc.

, The learl cup is a hollorv cylincler, haviag a flange ou the
lleact to n! lus .|]ecess on tlle cotre plug.
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The fuze is plotectcrl from clamp by the top plug a,ncl
bottonr disc being covclcd n'ith cemcnt. It is specially
designecl-to act oriirnpact, uot ou glaze;..it will not e.xp]gde
on & she]I passrug througll a 1vave, out wlll c|'o so on slrrKmg
a rcooden ship.

Action, It.L. Grrls.-On tLe explosion o{ tlie charge, the
wire_ suspentling. the cone Pi,ug is shealecl, -bhe,Ieatl cup is
crusLetl up, the lower e,lges bei:rg force<l irto tle undercut
nortion ofthe lo.ver nxrt of the body of the firzc, the tube of
ilt. 

"ot 
. nlts is forcdii tlrrough thc hrehole in the bottom of

thc fuze, 
-anrf 

kept in that pdsiiiou by the crushed leatl cup;
the steailv nlug A,lso falls l ilistauce equal to tbe height oI tbe
leacl cup Leiord bcing clrrshetl towa,rdf the bottorn ofthefuze.
Ths.-oi*tion of the ihell disenEages the tletonating btll fronr
its snpports, antl it rests iu the-bor1y of the fuze. Ou the shell
sililciiri a hnltl substance, the ball is thrown forrvartl wiUr
great lorce, and tire cletonating corupositiou is blonght
fr.olcotlv into contact witir the l:ody of the ftue, is explocled,
aucl the flarne passes rlown tltrough tho escape holes i:r the
coue plug, igrii|es the mealed po-wder iu the tnbe aud the
bulstfie Eirar:qe of the sLell.

Actio\ B.I': Ou**.--In B.L. guns, rvith no wilclage, orri:rg
to tbe absence of arry lateral motion of the shell in the bore,
the rliseugageurent of the cletouating ball frorn its supports
cau:r<,t aliva"t's be telied r.rpon, It is to obviate this tirat the
srnall rlail ball onit aululal cloove of detonatinq colrDosition
are plice.l il.the.ulper pali'of, the steacly plu{; on-impact,
tlre sterL(Ly.plug .ls,drrrcll .$'ltlr gl'eill rolce agllxsc llre top
DIUS. au([ the plaru DalI lylllclr was tllr'owll out OI t.l]e Cup otr
ihe%xplosion 6f the clurEe. is ctliven aqainst the groofe of
d.etolaiinE cornposition, diiirsile ib to Jxplotle, and= ths fire
palses thr-ough fhe fir'e-holes il ih"e steady,itlug antl coue plug,
aud isnites thc bursti:rq charge of bhe shell.

ThIs fuze lcquires no-preparation othel thau sct'ewiug iL hto
the shell; otr,i filled cbnrinon shell nre geuerally suppliecl
wiUr the luzes iu theru.

Each firze is rvlappecl il browu paper, aucl 5 fuzes il a ti:r
box hermeticallv sealetl.
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3or,t P.oncussror Fuzr. 
]

The boit percussiott fuze consists of the followiug parts:- ,
Borly, pelle^l coppet' col'cr' guDt'(L' rJoI!' sput ilix, bottom
plug antl salety -Pur''-1?h. 

bo,ly isbf guu-rnettl, aatl ltos ri sl,eel nccdle fixetl in the
centre of tiro hca{, antl n slot ort one sitle for the Lrolt to siid;
torn. 

Oor* projects into thc irrtclior bctrvcen tire,pellet and 
'

top of tho bi,dy, nnd is kept in thnt positiou by the b-raes splii.
njll rvhiclL Dtsses tluough & llole rll lt ' &11(L o1I c&cli si(le oi a
ihea.ing wire lixerl acloss the holc. Tho grrartl autl pcilet are
both of-guu-rneml Tho copper covcr in fottn o[ o i:ube fits
over rL; pellet, the uppcl ctlge being bcnt iuwalds.so as to
rest on the top ot rt; tlle rolvcr eltge r)culg out urtovinsB
atrcl bent outwards so as to suppol't thc grlald. The pellEt
has a copper cap in the top, the tlctouttiug cornpositiouleine
coveredivith a:005-in. btass disc, anrl a. powder pellet in th!
lorver Dart, rvith a firelrole connecting them, The bottom ol ..
the bolv is closetl by the bottom plug, wliich screws in, aud is
fi-lled with presserl gunpowder, The safety-piu passes through .
the hea(t and Splrt-pm, au(r pleveDls llle raller Dealu.rg 0D the ' 

.
shearing wire. . !

The fuze is screwetl into the shell, and the sa,fctv.piu with. r;i
drawn at the moment of loacli:rg. l

On clischarse, the split-pin ihears thc shearing 'fi,ir" *Ai 'ilti:

drons throus[ ihe bolt inlo o pocket; the boltlhen sliclep ,i,
bacir bv ceut"rifugal forcc.

itr" Loo.,f .t"liehten" the wilge of tho copper covcr. nucl
sets do;u over thipellet, which i5 thcrr flec to-rnovc forwnrrl
against the needle dn irnpact or grftze' :, 

'l

Dralcl Acrrow Pnncusgrox Fuzn. :
'This 

fuze, which was introclucetl into ihs Na'qy os a tem.1
norarv measuro, i:r consecruonce of the ftilut'e of Psttrnan G.S; 

' 
,

iuzes at Alexanilria, diffels frorn all obhel descriptiou of per-
cussion fuze, i.n bei:ig intenalecl to fire by o singldciirect bliw.
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In all othcl percussion fuzes, thefrue isfirst 
('put il action"

"iil*lJ;i;i; 
irto.t or clischaige,,the rololion of the shell' or

sorne odher cause connectecl with the firin^g ot. tne gun; Eo

;il;: iliif tl" eott is actually firecl, thc fizc ie practically

;;;; ;;'1.i" 
-snfe'f 

ronr acciclental ignilion ; -but, it'. the tlirect-

;;;i;;il;;;;i'iglu liow ." thc heicl is suficient to isriie it'
--it 

i. 
""t 

o*rro"bl. thot this luze will Lre long retailed ir the

Navvl but, il the meantime, tlr'e greatesl pl:ecalltrons are

neceisary in dealing with il'- 
The narts of theluze are-The-body,-havi:rg a divisiou in

tnJ'"-"iit"-ti"."gtt *Li.tt ui:re fire'lioles couvey the Bame

i"om the detonato-r on the top of the rlivieioil to tire blorving-

cbarse uucletneath."*tL1""-.;ai;,li.clof ihin copper, carrying' a steel neeclle (a

striker)."' 
iiiu'irit" is secnrecl between two screw. plugs ir th,e uppe-r

prif"r iil?rriay,-o"ii--it ;"st above the cletonator on the divi'

iiou in tlie centle oI the bodY.

Thu 1te",1 of the fuze is co-veretl by a-cap, and tlie bottom

"i;;i 
il; ii"g. *itrt ttot"t iu it' Tire fuz6 acts on impact or

on srue, &t such &u angre that the nose of the shell enters

;t ";;;J: irt" 
""".tt. 

6-eing crushetl down on to the ilet'ono-

i-e ?r;itp.Jifi;;, *tti"t' tt"*"""c1 ignites the blorvi:rg'charge'

Nevel, CoNcusstoN, LAnGn'

This ftze is similar in construction to the -smaller naval

"riffi-i";;;"pt 
tift ii is much lo'ger, a*cl has a blowi:rg'

cLarnber fiIIcd witjr f,De-grarn polroer'

I5-socoxn Woon Tnrn Fuzr'

As metal time ftzes are fast superseding vood. ti:ne fuzes'

trtt iir.lnl i'ili-ue ctesc"ilrecl, 'ihi"tt is-the latest patteru

for M.L. and B.L. guns'^- 
fil" lr"av of the ilze is made of beech wootl'.ald conical in

"#;. 
;;;it;;";"r.,ru. tr," s--t;o"a antl 5-seconil fttzes' rt hns

;;;t";''';;tti;;-.r."""ur iri itie cent'" of tlte itze' tlriven wiih

ti;f";i;+:i;ff')t-o*po*itio'. (1 rnch in 7| seconds)' Abovo



t62

11ru i1 i 
'lfli ne]J:i:l l'::l:* p.X,,]:', having a hole bored dorvn

its centfe to 
i,1,_.f :tlj:.-'l?-_. . l ltet 

e are srx porvder chanrrel{
conrect€cl at thc bottom ty3:]:f]]]T."! placecl in au atrnntar
qroove, anrl pressecl irrto thc bottour of e.r,ih channel.- 

1'he bottom hole of one cllaunel is borerl thr.ough, and
tlleaded with rpick.rn*tch; the,papor' 

,scalp.9l the Exterior
gives i:rtervals,rf :1 

legoyuls 
antl f scconrls of tirne. 

-firirl*i

lrnrns at I'est aDouD IiJ sccorl(ts; wlren nre([ frOrn rifletl g[nS,
l3 to 14 seconds on1y,

.Thc upper' 1,irrt of thc corrrpositiou.llo,r'c is closetl by a ruetal
plug, screrve(r,lefrn&uer].rry Llr!.0 r!, rlusll 1vlili thc top of the
lnze. Irr'onl ilre Cclrrrc Or rtlrs DXlg ploJeots dowrrva}ds a
coppcr. piu, rountl which. rtre ioopcil srrroll pieccs of quick-
ln&tclt, ttlc erl(l.s passurg,tlr.rouglr t\yo. cscape_holes .rvhi6h are
pfovr(re(l -,.r]*, 

:.t1:. "l lii: ]l:1j1.:r 
ilrc tnze for ilre escape of

fl.&n]e Ir0m tlle lrurllnlg cornposltloll.
The quick-nratch is laitl in il groove rourid tlrc hcatl of a fuze.

ilnct ls covored 11'tDll, It'st, & t&pe Dail.(t, thcn a stlip of ilrin sheel
c.oppcr, which is coveL'crl with urother strip of ta-pe, ousencloi
ilre coppel' U&rr(t on crilre| slde lretrtg Icft exposed and ioose.

. Actiut,-Tht tu,po.and coppor'.lrlurl is str.ipperl off ou loacl.
t^ttg. tre.[Asu oI rtrscirargc tglrrtp.s t]).c quiclirnatch, anrl tlto
narne p.lssrDg utl'o.uglr rrre cscape holes sets file.to the fuze.
courpositicn, rvhich burns rlotvri until it l'enches the irole that
has beeul:oled.into, rvlteu the flome.igrrites tlre porvclerinthe
lolvtler chauuels, anrl fires the Lurstirlg chargo oi the shell.

This_ fuze hns a white paper. covering-ourl o blach heatl, aud
is nitrketl,spirallv, frorn-Iio 30,.iu [aTf-tcptLs of fue,'corre.
Blon(rDrg ro qtlartcr'-secou(tB oI ttulc,

I5-sncomo Trlrn Fuzn tvtru Drirotq.tron,

This fuze is sinrila,r to the n[.J,. fuze, )rut has a <letonatins
arraugernent in tho heacl, ancl is neecl fi'om II.L. gnn, *iif,
gas-cnecRs, of Ii 'om |J,L. gr1]tB.

.Iitti,ng.lTzlzes.-Woot1 timeJuzcs orc ptcpa_red- for auy cle.
siled rango by boriag into the rccluirdcl ii,l" hole fort the



ruzEs.

FrxrNe Fgzns,

t6s

lensth of fuze-courDositiou. A liook-borer is usetl, arrcl wheu
usiie it Dlace tho fuze in tho hook, in lhe Iroper position for
boriie tlie requirecl hole, enter the bit hto the siile hole ancl
screw-up until the bit has entered ae far as Ure borejr rvill
allow, tiking care uot to pless upon the fuze so as to prevent
its bedcli::g ia the hook'

Ifnscrew, aud, when the bit is clear, remove the fuze fi'om
the hook; ihe foze is then screwed. iuto the shell by hancl, or
a smart blolv is giveu.
' 

Wood time fuzes rnay be borecl ilto at any hole irlespec-
tive ol the projectile in which they ale used.

Mlrur, Timl Fuzrs,

Fitlinn Fuzes.-These fuzes tuav ):e plepalecl fol Lhe clesiled

ronge afier they have been sctewed into the shell.

L-oosen the nut rvith the key, so as to free the collo-r; then

-oou it round uutil the alrow I poiuf to the. reqnirecl leugth

of fuzel theu sclew up tlle uut, steaclying the collaf at tne

sanre time; then tighten tl:e urrt with tLe key'

Shoulcl the fuze be ternovecl from the shell, the alrow

should be set at the blank space before it is returnecl.

lYoocl Time Fttzcs, M.L' Ga,n,s.-Woocl tirae fuzes are fixecl

iu tlie firze-ho1e by screw"ilg the fuze rounrl by hantl nutil it

G hekl fir:rnly in ihe fuze-hole, or by- a smart blow .witlt a

niece of *ooil, takiog care not to split the fuze. The fuze
'-ost 

not be uncattpeZl uutil the sheli is in the muzzle of thc

eo;.- 
-Th"*. 

fir"es^otu "uucapped" by taking holtl of the

Eoprre'- band autl unwiuding ii smartiy, so ai to leave the

prinring f ully exaosecl,

B.IL, Gn'ng-These fuzes are screwed iato the fuze-)role

tv hana, ancl on no accotnt aro they to be str:uck agai:rst

airythi.ng. ^ Ilhe. safety'pin is not to be remove(t untrl tue
moment ol lo8,cl.1ng,
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Metal lvtwes._These fuzes^ar.e..rj*,u-*-9-.1 firuly doly:1 witt ,
the Arrnsrrong key, after tli".pl_rg is removerl, tli."tUir,itit
a,:oil pellet being screwecl iu at the rnornent of toiaine,' . r,::,

G,S. Xm,-Theso require n^o 
rplepTlti?ll i they aie sirnplysbrewed firrnly into the fnze-hole--by.means 6t-iir. r,un,Should there be any dificulfyii:_:TllTlifS * p.."ouri* 429,the shell should be either fir'ed &lrr&y or.ttrlowir overl.Jar,r.

R,L, Iuze,-fhese fuzes rec$rire uo preparntiou .-.""* nr. ,r.en191al of the safe_ty.pin; tliey ale s-ci.eivert .fir.*tt t ;# ;t;
:t:^"]lll::1.*:^"1t1:_IV;, I'r-re snfery_pin i. ,rr ti r.ri.
moyeo llnlU t]le moment oI lo&d1ng.

Naual, Concussiott .Fuza_]tt thcse fuzcs tho safetv
*ittaroroni treio* ;lt;;;. is screruerl into the etr"Ul;p,jl*
tape band lound the lotver part. 

'-'-' uJ uuo
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FRICTION-TUBXS,

Quill frictio.n-tubes are usecl for the ignition of all gul'
charges, aucl aleo lor $ring rockets.

Th*erd are three descriptions' viz.:-fJong quill friction-
tubes, short quill frictiou'tubes, ancl copper fliciion'inbes,
with wire looP.

The quill is clriven with rnealecl powiler, pierced up the
centre with a fine hole (to cxpose a large surface of the povder
to imrne-clia'be iguition)' aud a roughened. coppet' {riction-bar
is nassecl through it, above the mealed powder (on the top of
wliich thl rletonatilg composition is placecl); t)re head. is then
fillecl with qnnpowder and clayr aDtr crosed wlttr sneuac-putty'
to urotect fhe composition from damp. The head. of Uietube
is tept il p1a99 iluriag tbe pul1. of the tubeJanyaril by a
leathsr loon, lghicll goes over the tube'prn ur lne guu'

The lone-iube is 4-inches long, and is forured by cemeutiag
two ouilis- together, and is used for guns from the 64-pr.
anrl oil above.- Tliis tube will strike fire througl: two thiok-
uesses oI serge. rvhen i.:r a vent, at a dista"nce of 21 i:rches.

The shortiube is 2ft i:rches lolg, and is used f-or guns below
the 64-nr., ancl is also usetl for-the signal-rockot tnbe, and'
with lifi-liuoy portfires. Ib will strike fr.-e' as above, at a,

d.istance of 14 inches.- 
Cooo"" tubes are 5 i-nches long, aod resemble generally in

theirtanufacture the quill-tube above describ-ed,-but ha've no

loon for the fi'iction-pin. A wire loop is attacLed to prevent'

thdm from flying abolut, which Las beel founcl claugerons on

iLe e"nto.ioti of"the gun when used without it. It will sttike
ff"". as'before rrentioinetl, at a clistance oI 30 inches.

Tubes are supplied in tin cylinders,- each .contaiuing 25'

The cvlinclers are heruretically sealed lry a strlp ol-trn' ule

*,i oi*ni"ti i* exposecl to facilitate operiing, when the tubes

ale required for use.- 
bl"ii t"iru. are t:ackecl on their sicles, copper tubes on their

"".i" 
f" ihu 

"yliitd." 
for copper tubed a loirp is formecl by a



PRI]rERS,

::lT.git",l 
srrip of tia, soiclered roujotL ihe i:.side, foyp.;.- .racE tor eaclt tube_ rurr:utrl a

AII friction_-tubes are stored
a rocHer lrned $ith melal. c"n<i
secutrty.

in 
-tbe 

g::nner'; sicre_r+:::, i:ntte(I \rtrit a lluk a:rd ke-v icr

PRIffXBS.

* .I:t:"?:'nxff 1: f1'fi "i #1:T :i : b orr'r. o j b:ass' wiiich
rrith an u o'ii ."r...iog ;'!,ffi ,31,'"t"'u.t" ?i?ii#uo}.ii:

If H,j'i'*|",T['!.9iff f ,,t',.;;""15,;1i::,.t"::**
i*1+: ji.T^iffi il,til:tilt"'11.1;l:l; j;::,,::*;*
-Tbe 

electical prir:er is

;"ffif*#:":1";tLFCi"Htl-*::;JilTf#;::#';
."H:1 'l_:l: rea: or tle n#[?:so 

a s:.ali qurntif'or su:r-

*:&# .* t;'""'"": r: ;h1;'-fii:"j" jX::Xf#;tit
*:j;:" 

piugs inserred i:r i cyii:nder oi 
"f"*ri 

?.rig ,1.

"-i.fu_", 
platirum rrire is.solJereJ. acfoss ri:e i.cads of the-re

!ii.-'*f, i.i:r-i"*i.S':iJl,:i,'.,.,"::'Ui;:::;l::::il:i1*:
ro::rdirg it, arJ thas Eres the f:in.iit 

"; 
g..:="",*..*
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SIGNAI ROCKETS.
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u3d_n]ry" it_i:r position ; er

r+iy,*tT,r:ji:';i;""::r{il"#^*:t"Tf elT''#;?#:
;y*l ;f ::it n"n#,t**q{Tt',x't isi.u sb,"*u
*;**;*?""""ri"1iiilL".1*"i#,,""sH,"?&fi Tir;
xttffi #l*J"ff :'".ff *""]**i*l-{r:h"ff *":H
portnre, wit h the rail 

-ci 
t,: """ !?,:i *iJ .T?i"i;,i J*;.;hito the,rocket wbe.n.firing them b5r Uoa,- 

^"""

"o.til""ur 

composrtion : saltpetre, sulphur, aad dogrroori-char-



ucsrs. t€s

L,IGHTS.
Tne ligbts uee$ in tle tr'ictori.a::' liaval Folces are tso-3scs

Tre ]on: Ii:ht cor;ist" oi ri criin lt-r oi'crorcl:p. r {t'J L:;!:"8
i:r iength."a:i71 l'16 i:cirt: i-n di:merer; the loti'irr u i*i: opn
to e depth of 'l-l ir''hes ior the retrptiou ofthe lroider. 3.1rure
t'c,i,] olle:ing is prr'--k ^ ; -r5.r uf * i:i 'l inrl:"s i:- r:.knu.,
wbjch iorms the Lrse icr the romtusiiion. a:iri it nrerents
the hol<ier {ronr i*ing burnt L.r'rhE colrLliqiri,,a rn* the
light :s bun::g: orr tLr .r'tl oi ihe claf i: pres"cd, i:y h1'&aulie
piessllru. tj-tj irr'-L=s o: l' '::: ,iJi,: ('Lri;4-j:iL;^. t-c tpE:r csri-lJ'
bei l i  s i : r "er . , f  r r  i t l ,  :cu. . :  p j ie .  f i  cr : .n. ' i  r i r ' i -  .  : : i , . t  

' f  
, '

cdp.  l  ae t r , :  o i  t r "  cr-c ! : : r t : -1 i . : " -  . .1 -  ] . rn, l  c :  i :1.
f:'rslll rLir: :iorn nve tc sis r:ri:rult s.

Lcng-Lgh: clrnpositioa consists oi s:"I{xtre, e:lp:':r:r, an,i

1,.:lc sfLi'l !I!lc: 1r a c\'.Ll:-rls: r : j rfrR']] pip.r. J: :xJlP-r E

le4snl. and 1'?S i::eb in iiar:leter. I: is {lriretr s-ith f il ircL oi
sigaal-tigbt compc.sititl, act'[ ir iiie::iic*] witli the ier;r iig;rt-
It wlil bnr* ore E r:cte.

Shcrt-Iight con:pr:sitica conrisi: oi slrp'e:re, sulpir, r*i
or9ataen t. nalae-cluiil. ilB{i x:rrii:; :r a-tr{.'Tl:e 

iigirt.;.-wlitr Lrrrinl, :ri' btlil b;; :r hlll+r' ';cxxltr

b.ndie:,l, i i : r, i lcrch. l ix;ui it i  irr i:r: ;;: ]t ' :g:ir, i l i :h :r sulet'-
knob e: ule eli; i i  ir reut:.u i :o ir i lJi i.:t:r tr)rlt; iers; t}:e
ooDosite eri l: i l '  irt,, t|e l i :rr-:. r-i i : i- lao tu o hrl lr" tu tix t le
iiglr cn thc hoi,is: i,v nierei of a q'.tjier f*i:. Ar olc ririe ci
th-e hc1jtr i: a l ivr' i lu. as a lui, je i lr tL'. 'r l :- ' lc. , l t ire p*5
at nighi.

Tliy are igeited ti5'means of a detonating pir:ier, which
is nlrced irto a hole at tile t{,'p eide ui tLe li*.ht, marletl bv a
b lauk  do :  :  thc  na+r ' : ' i  o : '  t iLc  pnme:  i i  p l . i cu . l  ; . r r  : l ' :  i : , .1 r ,
anC is igaiteJ la sr::iiilg ilie r.)pper rirc oi t,re prirer
against an!- rnrxlerarel v i,ar,l sutrstirL ce.'The 

Gelenil Sttr-ieipri.r:tr uorri:t" r,f a cr i irder r: c',rper.
'4 i*hes in lelSir, oilrll :ri i:rutil r:rds, cre oi nritir i: !:t*tC
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rrith a collar of the same material A wIall piece of rire,
rredqe-shaped at one eud and roughened, ud srreaieC with
detonatins composition, is inserted into the collar oi the
ctli::der ;1be oiher end. is tighrly piacbetl iogetber on the
c6mposition. The flattened. end is bound by a few:urns of
copp-er rire to ilcrease friction, and is protecte,l bl pop*
sh-ellaced over to esclucle moisirrre.

Ther are sup1rlj.ed ir tin boxes, holding 5 or l0- !

|f n6 primen-are asailable, tb.ese ligbts cm be i-iteC b5 a
piece of-siow-match. taking ofl'the metallic eap anrl torchi-g'the 

composition rvith a spark of fire. The5'are nsed' ior s$'
nalling ;t night a:rd {or illumin'ting-

POR,TFIBES
Are of tw'o clescriptions, r-i2.. common and liie-blor porLfire*

ftmm; porrire' is a'paper c;Iind,er. 16 inches. iong ard

rather mor6 thm half-an-ilch in diam€ter' drlren wlth

*ttni" 
"o-p"tition, 

rhich considcs of salrpetre,-su1ph.ur,-ard *

[-*fJpo*d"", the bottom bei:og turned' in to forn rhe ba*

f"; d.ti;;". TLe upper end is pimed vtth mealed posderto

make it ii"ght easily- 
- 

They are used for incendtery f'crposts'
anJ 

-*iU 
%""t from twelve to ffteea milutes' They are

iqrdted bY slow-matcb-=*l,U!--n"'""-*rtfire 
consists of seven pieces of- pordre ol

<liferent tini+hs, secured at'right angles to-ea* otb€rto,x I
snn-metal plate by mea.ns of copper rrire--the.nrst,telgtn'
ina am tle tast piece but one. is driren v-itb a qelcter Durnllg

;;""Jd.;.;-JJ"t to resisr thewater on imnrenion oi tae

ffi+;;;lr;; i"o- tr," sirle' and to irc.ease tbe action oi

the'flrme. They wilI bun from t*"3-t-o to. t\senu'-Iour

ili""t"i- fU.v s-erse to i::dicare i:he positi6n oi tire liie-buoy

"tri"[it"-tlJ 
ma:r orerboard. ard 

-also 
to the briat's cres

;h;i;;";r ui*- ru"v u." igoit"a uy a friction-.tube fixed

in oosition on tEe plare. A hook' fixed to tbe metal 'oler on I
th6 ship'e side. is hboked to the eye of frictiol- bar-: or the buoy

bei:os i€le€sed fmm tbe side, the weighi- oi it lallmq cause:

tle 5ic€on-bar to be wii:hdram, which f res tbe porrnre'
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*T*
l i l

..sl.o\\-.-
Slor s:tcll is pere henp, .si:;-e:l;; twiste,i, bileii ia a sslq-

iicl oi wair: md -rocJ ashts, = '.i;e prci*:iir,r! Lt Fj'.€r 3$
gii:n-., r',oii .:.1,<s I i ;-.:r;. Ti-:: .the.q fr:lO0ll,s. .,f \.'rr:i-
il b:ns lr::,]ie r::e 0f c:E vlii i: :ig]:: ]:*a*, a::,i **r-i:* ua
a :Ie&:ls :$r Lrcet{trarj: FlE/trres.

. .Dt- ic f r . -

Qeieii :.atch is nale of cortcf, *icl lniLerl r:.i:b : rci::ticc
of sr*aled porrder ar:i! gu:u embic. It i^s ugtri ilr tle Drir6:ng
6f f$€8, a;d i,r used rc*€re er?ilsive.s oi ; rirnerc:r':ra!-atre
wlel it wo:rl'i io: usafe io rplrolcii. It irni :nca$.nerio
ac'e yard in rbLi:teen r€rolis; cc:rfiaed, i*talta::eoss"

BICKS'ON,N'S FUZX.
Biekfcrd's iuze consisis orl a c,:lu:nu of l]:i:lr)o{"der €:3cXo6ed

i:: fiax covered li-ith g'dtta ta.ruirl. or,l coJte,i ri.,h trnlshed
trpe. 1r is use..l forllirnid:r* r:iei:rg, &c.. anti cac .also be
used to deiolate tf,n-cottoa il con::erica with a eletocsta.r,
It baras 1 yard a i"::te.
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AMMITNITION.

S}IA-II-AR]I.

BolI Carh.iclges for ttre llartiai-Ileary rifle cousisi oi a
case formed of two iurns and an overlap of .004" brass, liled
uith tlssue.paper to p-reyent the irjurious action rnhich ro;ld
taKe place U the powcter and brass n.ere ix cort.scr. Berreea
tle folds at the base is a strip of brass oi the same thiekness
as thai composing the body, ro give addiiioaal suen5b.. A
small si3hihole is p.u.nchetl ir the case to see ihat tbis-srrip is
present. The carhridge s made oi a bottle-necked shapfbv
crimpiag in the upper pat'6, so ihai; iire whole irs inro rhe
shot chanber of the rifle. The base is furiher strelqtileled
by two brse cups of brass (al inner and ou+,er), Iarj. the
bobrom is closed by a, carbo.izetl wrought-iron disc. Lrside
r! pressed a paper pellei, harirg a hole i",rbe ceure agailst
the bottoT ol the car;ridge. 4 cap-chamber pierced puses
througir the dsc, cups, and pellet, aid rivets tde whoiebi the
pa5ts togei;her, rhe.iop of rlhic! 5 bulged out oser the paper
petrlet, the base oi this chamber beirg fanged to it a couwer-
sink in the iron disc- The cap-chanber eontails a brass ansil,
on the shoulders oi shich resrs the cap, containif,j 'f grios
of cap-co.mposirion, pr",ssed and s.amishid. On tbe -.op -oi 

rhe
powu.er rS placed a m].:looaid drsc. tDen a Fad cI b€es\ra\
cupped oui to the front to ensur:e its e-xpanriing in cold
v'&ther, ther two nore millLoarJ,liscs, and lisrly tie bdi.et,
which is.composed oi leaC hartlened v.ith iin, il parts lead..o
I DAI! ErI}.

Weigh: of hullet. +S0 g".'ain" : )engtb, l'o;"; diaue:er ix-
creases f,rom '439" ai tlre shoulder to '-15" a,t base.

Description of powder, R.F.Gj; weight 55 gra:ns.
The cari,ridges are packed in b'andles oi tel, srov'ed hea,J.

and tail i:r white and brova paper. Weight oi each package,
about 1lb. 2oz.; supplied G quarter mEal-li-nerl cises aid
allulllr]llflort b0xes.
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Be actioa is as follows:*Oo f;lial, the capcomlx^-itilr is
io::".i :;air::t t'-:e 1o:lt of tre a.nr-i'i, atr,l t]:e !:r'rh riru;.pr-u'
in..,l rtl:cl"r tle char;l throu6h tfe bole ir-the "lJ'-hen-
ir.., :ho c:ie r:r.wirtis, li:l'l l*''E 1,ris:*J -nri1 -a;'.^us:-:1 t
s:t1cs r,i the i;o;e prcstats tle Srs ::(tu t'*c3J'lr'5 u tl"r urrec'
:ior nJ tb* Lr"ecf; after irilr:. th. ea::r:'i;e (:lt:--uL- :c :Lr
ori;i:d Erclcr:ion:, rlaL in 3'.:trx'::on eaiy.

Blatl:-Cartrt,lr eo=isr of a i.rotn p-rixr rue :: -:rt c:

l::a;r, resi:; :'ta.e Ci.:, c;p'ch3x--i*;. cap 3Ld r:l':i ' {ire
tr,s+'cut, rJ 1,.n: lcll":; :u eJ'liti"uii ;':r'm-t: ]oFi: 15
i*".',"J:r thtj.ii". ion.i:-,: r hr:.1 *-u'Jt *-::1=r' ri;th i;

dcne l,t t:-ira in li-e :r'i ' 3i'; r ili l '('s uL: :s (:::crLr"- 
L..i.it,' 

" 
J-i;r,w,1.r ud q'.i;:l:tisdJc'r i ' lnk rxtriri3t:

*-es to ;: siairs;i R.I'.G. F.(T. ar'd S.G. u:ey ail<r i'e ns*r:'

fh-*o 
- 
potiut" :::r-r' also be ux''i i';: l'l'ent clrrger cl

crdleece.--gf""! 
ott-iages ere pauke,i i:r b-.r:rtile; c! ter' ht*1 rod

tri.t :-to cr..lt'irr:= cf p::rplt paptr. O1 '-.lt J-:ti: lu cutEr-

i3g i i-rci 'ie lrt:re oi c6!tr!ts, B'c-:dht 6: (!ir€'e' a::il

B.L:.-.lsl, the n::k ard lclr r'i :r'lmclu:urt' ' l l 'e] a:e

$pplied ir meta.l.li-led *U-.t*"

GATANiG OU\.

Tre ca:trii:e iqr'.he "15 :-:l eln:is*i ci r :r'liJ 1n+ cn":e'

solles'hat rtaimcteri a! thetliF; the h"se i3 fLnr€i r':r. press'

;;;tA; neted:rl ,:i the ca"ie' so rs m iorrn t-Le prr:jcei:ilg

-- oete*;erl' fur estaJ(:ior- There is no mI-ri' I u t thc- €'!

#h";;*inst;.*"u u'."t or ripf ie ir tb" -eh:-mt*:' whicb

is pierce.l $ith two fre-holee. The na*ri"a"l ot tDe Laa€ :9

;";'b".i *i..h prper, l,ut lacquerxi. Tht -ul'ergc' lnllet'

*=1. t".. *. iA'."i,*t with tlo;e uscu i.a tle )Irrtiri-llenrt

carlTi(l ge,--cl*o:t* 
-.toq-erl ia t::ldles c'f ts:, head,ud taii'.'tpplied

ie 
-"-t*tt"itl*-boxes, 

each I 'lctaie r9i;L;l-: .lit ' 3;z''

v:apped i.n plper sla)'ibl to *..h" Lall !f,-i:Jif :Lr ilc rif,riitl"

llex.,ri.
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PISTOL (E\_FIELD).
, The cartrictge for the Er

15":*t#::r'.:*1i."#*1"t:4i:lf"#"9*iffi
, J.I-eigirt of bullet, .26J

l,*p ; r. o grh' ;i' b;ii.,fl 'rT,: 
|i|ffi it?I.X#i,{ "-ioi

#ili1'liiiooi:1i15,Tf, :T.l;t"1..-rh#1t'iffi iil'-X'*l

_ Ho* uJi'o, 
"r".T'r.order that the pariicu

ry?-dt"ra^**t".ir'#r#1."*$:*:+;t.rt,*HH,**;?t-1""'Jsilni."T:b*Jx""hffi f#
Contents oi Boxs,

tsall AmmuruititnJw_

Itartiai-Ilenr5: Riile , -

GaUiry Gu,0.45

\ @ieli eln GeFi€)

1 Distilgaishing tlarka l
-

, iJE €ch side
t -

M,-n. RtFrE_ l
I

-  E  ] a . t

GrruHC, 0.4s,
 .

XORB$IMT,

o
A'

a
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fia MANNTNG aND Ax,MrNe roArs.

, MANNING AND AR,MING BOATS.

STORES. .:

- Cuttere.-Bifle ball-cartridges, not less than 60 rouads per
. rifle: Pistol ball-cartridges, not less than 60 rounde ier

pistol. Coxswain ancl bowmen are armed. with pistols; lbp' 
iemaincler of boats' crews witl rifles, wbich are placed in, 
beckets uncler thwarts.fitted for them. Boarrting_pikes,4:

. toma,hawks,2; water aud provision barricoes, I-bf eiplu
- udess other orders are given; boats' compasses in senioi
. boats; anchor and cable.
. Bout's -J3og ggntainl_ Iead aacl line,.oar lanyards, spt".

yarns and tarline spike,, ensign, PA;ndant ancl a'lswe-riag
' pendant, corEs, grease, ano reartrougrl!-
- - 

Boawma,n's 3og.-Ga,nvas, palm ancl needle, twine, cable,
. punch, and coltl chisel
. 

' 
C*hoxgr's Sogt contai::s fearnought, chalk, greas-e, nai\

set of'tools, strip of copper for oars, corks, and'plugs for' gtoppi.ug buiteilhlles, ant-sbeetlead for stopping leiks.-' - S'ir'gi,cal Bag cotrtains banclages, Iint, ancltourniquets.
mf,ls.-As above, except [s6,1r'ling pikes 2, tomahawk I,

tourniquet l.
. Boafs Magazine.-Itxed insicle lid: portfres,2; signal-

rockets, 2; etick-rockei:s with rope tails,2. In large con-- parhnent: one leather case, containing not less than 60 rounds
ierrifle; pistol ball-carhidge, not" Iess than 60 rourds per

. i,i"tot; rlni, Utan4 as requiretl; slowmatch, 2 yards; 16ng-ligl*, 
t i *o* Ight5, J: hoider for lights, I; detonatiag

- piimers, 6, insicle the holcler.



DDI'TECMON SCAIII r77

DXFLECTION SCAI,E.
When the sbif is moviag, the deflectionsca.lemust beused.
A llsp g/ cleflection for each knot of speerl.

A-a a,llowance for wind across the range. or for the sDeeil of
tie enemy, may also be made on the def,ettion scale. 

-

If the speed for which allowance is made is frcm rieht to
lefr ia the ship firia,e, and from left to rieht in the shi; fuetl
at, right defle-ction ii'to be usect, aad. d,ciaersd,.

'Wlen 
the deflection vernier is i::snffcienilymarLed,the

ai- shoulcl be taken the distance to the rieht or left of f,he
object given in the following table:-

Tegln or Arr.9.e1'6s69 rN A-trrNo wgrx Pessnrc.lx
Orr"act, or, v:cs Yrtssi.

SPEED Dr KNors.
Distece

ol the
Objet"

,{'i
j
3
:1
,

,j

,
,l

i
i
i

,,"
,
I

Yat.
6

12
1 Q

a
fi
60
68

108
150

Y'L
o

7l
2t
w
16
g2
99

]lts

Yd" lYil
! l  o
9 i 1 0

1 4 1  1 €
2 o l  n
? A l  I
* l  1 2
5 1 1  5 6
s 1 i  9 o

rr3 lu6

Yads.
200
400
600
8C0

1,000
1,500
2,000
3,000
4,000

d.
I

I

2
2
3

6
o

1
2
3
4

8
11
18

2

o

6
8

t2
t7

38

2
4
o
I

11
1 a

a
36
50

ia.
3

8
11
13
n
m
45

Y;.
a

I

16
25
34
il
1 0

Yd-

11

19
n
40
63
88

irA
4
6

M

t6

n
s4
4S
f2

100

If two ships a^re going ia the sozrz direction, the difference
of their qpelds, mirst 5e used in the a.bove iable, anclii il
apposite dftectl'ons the sum of their qeecls,



178 DEELEcrrol; scAln.

'Wlen 
usirg guns rr-ith deflection leaf for speed on the iole-

sight, the drilIinust be altered as foUows:--

Ior-
n - - - ^ - - ^ - -  )

l t and 2 adjust rhe sights'-Y IRDS.  t

neatl-
-Ksors. 3 and 4 adjust trunnioa sighis. I

n-- -^-,^-- )-!E!rEUrlu-\ ' 
I f ana 2 adjust hind siohts'

_ Y A3DS. J

Nos.-The a.dj6tBent of the trluioa siSbi G loi m be al&red uS
new speed is nmed.



Jt!€:sii Blif,l'$qss .trl sel. :;s

TSDGII{6 DISTANOES AT SE.A-
Su H. Ilur:L's's methird' in n'hich ea cbge:rer ca 'iek

"ri--="1iai.r 
:y:it:Il: rhe an;ie sri"'uriei l ' '; ric tf,' :iJ"s

mast'reul *d trs:nrcl-::tdlg or s*icrl:rr9'

TbL me:horl is iomri very use{atr ior iat'rg aut iarge'"6 ui

keepiq slatitn tti:Lr ii:e sqraCrca' &e'' &t'

Br Socr-a'

Scu:J tnctb a'u:he rate o:' ebcc: 3SO yr'I: I se;o:* $

the i.r:u'n'al lrtwen tht 6:sh nJ :'le !'elnrt u: x -:::-x :jr.

;;;,1;i;;;i,:puu* ly 3s0, the proiuct w:iii le 
"ht 

'ls:',':ce

ir yarJs-

Arimi::,l Ryder's (or tbe irorizaa] !$!ho"l' :r':'n*13'' ic

olGt* i**,'*e ero.Etr*3 or othei t*nseaieu: piae :be

;;;-;;;;"j"J Lto*o the i:cri:tr anil tbe-eatr::5'i *':rter'

ffi""';;-;;l;;;bj"ci, o' if c'n shore iron a ir.t 't:e b:;re:

S. f"t*-"f, 
"*C"i;'correted 

L'y the ciipaagie due to tLe

height.

Eoor"k {f }.-L*l tiie aagle snlie:rierl,txts'ce:r th* hr:ieol

*f ilo'*it"o;'s urterlile,-aeeertair'J. Ls 3P-ol6'1'Lr. a: a

shirs's tlrsthef,d or l:3n a :o* isai'* b*igli of ')Lii jeer;' i !"

Aequ,-*"* tbe di.si:uce.

T'he dip of rhe horizoe Cue +'o s bei5ht of ';u*r :etg see

rJri" fr.l ;; ;; tl;, g' i ls' 1r' = f li' atglcot';'r'; the
eecoxis.

The disuncc d19 Jo *, ansle oi ':1" i5" ii tle heibt haci

been ?0 ieet, To:r1'l -"" o""E foon:TaLli I' arl':;u'J' 109

yards.
Tne correcticn for each foo! of sdd'itioeai lreieht' cciurn 3t

Tablt I., is S'5 -teris.
Id:'.a;r:e = !e{} 1'arils + i"205 - lC) 5'5 = I,i{1 3'ari1s'
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This is a sufrcientjv 
"Io,=.upfTrrpation ro the disarceg::i -,Tab]e fV. in_4crm.tla-r Ryder,s sork, r-iz., l,i*jT''f H;le;Hfl ,u'*"#?1".*Jffi "o*J1l:r?*1io'r.r

TASLE ',-**'** ANGLES.
Ilrrcar, 20 Frm.

aielsl ;-l;GEit 7 -  a -

i .  , l J C s .
0 3S &J2

0 361 636
o 35i 611
0 3{t 573
0 33, dql
0 3.: i ?r5
0 it1 i i39
0 3 0 i 7 6 3
0 : g i  7 c o  l

o : ? l s 4 s ,

0 2 5 i 9 1 6
o 21 gaa :
0 9 3 1 9 9 ; l
O Z 11C,11 i
0 2r ir09i i
0 ?0 i11{5 I
0 19 i1?04 i

o 16 1i431

l i

:

l = -

i :
O !

t i  o

155
19.1

t9.T
:0.1
2 0 5
20.t
t L !

?1'6
vz.0
2.5

23.4
23'9

.5
96S i
28-6

: a

:E
l :

l
j

30?
r 31{

31€

r 33?

&E

38"

40g

44.\
45€

49€

t4.6
57.3
60'3
63$
€7-t
A:B

*i$lrl;isi$.g*s'inrHlif ri# ffi #liff:#
ffilifill* r#im:



ii'Dc::ic ]]lgu,:icss a? s5&

TABI.E T[.-A DtrP TABLE.

151

geight q:'

€Ic .l€\ € -q,E at cf
Yak! , up.

ir !et.

Elc:('brof j Eei:Ltc;
e.lic Jl€re AMrt cl I <l e 1tF-;( lar: j

.-F.l Dip I _***t l;.p.
rc rtr;- | L:ff i

I  __ t -_

85 9'45 | r:ii }j.q
!d , 1iI3 ! :55 , il1 13
s 5 l 1 o . l t : 1 6 0 : 1 r r ;

1 O 3 r 1 9 ' S i : . t 5 1 1 ; l ' 3 i
7(r, 1C'51 i 1i0 I 15"5!.
113 1 f i  i  i : ;  ,  1 {3
11 5 1111: I 191 1*'t 5
irar i1'35 i 1* : 14'39

9;

4rl i
E & l

;,.)
sc

i 5  11  : i  i  r : l  l i : i
iil ;r;- | i;:, :: rr
1 5 : ' l ' i f  ,  3r)  1" :

?La.e co rection for e:cl, i*ol ef *i}ii:ic:ld hti;ht, c.:lcnrr 3,
Teble I-, is 60'3 yeri.:; iiisi;a:rce: 1,'10{ x 1S**3; ii0"i3:
- 
On iseertairirg tne dislau*e for the gme heiliit '1,-1 a::';l*

iro:a Tai,l.e I1'. in Arlninl's P,rCer'! w+rl, i: s'iil ?* i;r:il ro
b€ ;..}19 :iarir, slius:.n: :: r*r of l-:03 !;r,1., itt:'U:;.i,1
bv e: in: -T:Lle l .  s : tE the " i :or i : : -u"  n, . :hd l* r ' , . : l ' .1 ,c
piesr'riii,i linits. Th:s exrmple it;iven to etiurv* tt': :;;:v;-
iiiv ci eol6ri::r :b.e i;se oi Ta[ie I. iir tbe " hrri-2,;n " au'].c,]
toihe ]imi* laid dar:-n at*ve. Of course, if tl*re r; :n3; in-
d.ex cok-tio! lt nast tre ap;,lie,1, L,:t ir -*'ii1 Ld Jutr! i llore
corverrierr aJtd. less eilltalr;ising tu thc ol*€lre: alcl: t-' :l*:
a 9ex'!&r1! ih*,t ba,s ao iedex error.

Erampk,l!i.-Let the aagie subte:rderi betraaa tlre hcri:c:
alJ :h. .r.:nr"s e-r:*rlinc..-astefirilcd b;; c i,l*n.: i:: a
ship': ri'p or ihe upTrr k*ilery of a for: i*y -35 fc.i ".lDre
ile ta:r:; i": 9'.

Tle ,r,ip t,f t::c hrrizcn d.u* to a heigl:t r;f 95 itv: i;rlj
Tai ,k i l . i  is  l i j '  l l l ' , . { i '  r :  l0  l9 ' ,  le ;1. , : ; r ' r  s}- ' r ' : : r  i ' .  T:- ' j
' j L : r : , : ,  i : . . .  : .  - r .  : : . : . ,  ^ i  . 9 .  - :  : : - . .  L -L : : l : t  i l ; l  r " '  : . ' J , . ,  1 . . : ,
Ttc:. i  : - . -



182 scal.l oF porNTs aLrJowED ar TaRGET pRACt:rrcE.

SCALE OF POINTS TO BE ALLOWED AT
TAR,EET PN,ACTICE.

Under 1500 yds.

From
Sbort.

To
Over.

Dr,avanoN.

IIit Direct

o

l0

16

m

60

80

110

130

6

l5

80

Over 1500 ytls,

From I To
Short. I Over.

t2

0

4
o

80

60

70

90

Nonr.-All ties to be decided by counting back.
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BUGLE CAIJLS.
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BUOLE CALLS.
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192 srArloNs IoB ttFrRE"

srarroNs FoB "ux,E'l AND ToRPsDo
ATTACKS.

" Cerberus."
After Bell 4s Pung,,,iF.lrgl9 will sound "Still," and word

w'i_Il be Dassed wnere lne Dre N.
After'Turret's _Crezu, anda,fter shell-room and. magazine m"q

man the aiter 7-ilch and.9-Lnch pumps m steerage, each
watch working thpir own side.

.Eore Turreirs Cre@. -The same forward with their magazhe
and ehell-room part5r. Should pumps not be able to be
worked below, th-en fia,lrcls would 

-rig 
tlem on upper dec,k.

Mo*lti,ru"gune' Crews a'rd riggers, with quartermaster, cover
hatches, and place armour covers, if not alreacly placect. Put
in tleck-plates, then fall in on quarter-tleck ready to mqn
DUInD aS requueo.' 

Iile Bri.iade.-Pass steam-hose along and attend it.
Stokts Llose watertieht cloors as iecuirecl. Cooks anil

stewaxds to fall in witi' them on shieldld.eck with buckets,
and wait orders.

Enoi,necr attends with floocline-kevs of maqazine,
''. . Ciptain, Znd Ca,ptain, and -116. 1 bf tune6 attencl branch-
pipes and hoses.

Crosnro W.lrsBrrogr Dooas,
An htgineer will be in charge of frebrigaile a.nd. ell vater-A

tigtrt doors.-A 
stucusion oJ @s on the Bugle is the signal.

Btokers ate stitionect to close f,oore; men-ia magazines an<l
ehell-rooms close magazines ancl shell-rooms, and get out
maltry.

' 
SrerroNs 'rFr!,n" rN .A,crloN,

fihz Stokers, stationed il each compartment vitb a buchet
of .water. will nut out a,nv small fire occurriag.

IJ a fire ocdurs eithef forward or aft the-maga'i'e, that
part a.nd. *ell.rooms are to be cloged.

i
l
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j" Viotorira." E
Mor e.lr-o Aanr Sue, nlrnl Tonrnoo Soers'ATTlsa- {
fhe hands, if not already at quartere, will at-.once repailzft

to them. Clear away and load-their gus-with full-charge an<f !
case shot : open the iorts a,ld ru:r out ; then all Nos', exeepp{' 

lD, and. 6 af, the l0:inch surr, aad I and 2 at l2|prs. ancl {
/'lVorclenJelts, will provicle their arms a.ntl station themselves :!

on vhichever sicle-of the ship the attack is e:pected oa- 
l" trbE ' Srerroxs' ;t

Starboard Wa'tch.-Rig a,nd. ma' the fre-engi:re; provicle {
suction hose, tldivery hose, branch pipe, spanners, ponp and ,'
haaclle, i

Port Watch.-Ma,u force-pump a,:rcl pass water ia bucketr to I
the fire. Remaiader of waCch, 

-maa 
fiie buckets from bridge' i

nount the rail nea,r the fire. ancl ilraw water. i
Eiremen, assisted by , rig and man clonkey i

pump. 
i

aND ro3;P-EDo ATTAcKS. f93

,SJofters will close waterbight cloors a,8 requisite'
E"g;";; in charge of fire brigatLe will get steam'hose

dow:r.-- 
iire Bri.gdrte, and shell-rooq ancl-magazineae-nin tha'tparb

of ship, man 7-inch pump ald get boses along' retry umcers

attendi:rg branch-PiPes'--3["Ja't 
" tuqriiti *ot" assistaace, one gun's crew of the

t *;6;t""i oiship will be ordered io "Gase Fire," ancl be

serlt to marl Pumps.---ltni 
Er;sAdt #lI consist ol uatch of stokers not.on fres.

These will tlose watertiglt't doors ar weII.

Mex evo Ar.u Sm, llmr, Toaprlo AmAcK'

Tnsids turr6f, Nos. load with case. Turets trafu]ed in
direction requiretl. Outside nlmbers,-riggers, and firebriga,ile
take rifles and post themselves u!.der cover on ulrug arrct
sbield clecks. Machile-gtas'crews rrrarl their gu:rs.



194 s"_r,Tro\s FoE, .!;Err,, 
a-yD 

"oRpEDo 
a?TLciis

ca

Itu-s e-ra *ru a*dbt*'

*,T:.F_l&, o "o. **"*ir*,'r".T""i.frru*[. oo*
=til::l:T'"lear 

ara-v, ard load theirg'urs #.liou*.a-g"
The-macLril e_gurs crerr-s prepare for acrion.

;_":i"+;"ffi*,j$lllti? a;*i;:,i ?;ru u, .,
ihsrever";a-"]11"-;ip;J"r::tff tT|;""15{:i#"?T;

(< 
FG.E:i Srlrros,g.

, ,F _ah" fire-bell being ru
;orrirr'rgstutioDs;- - :rg' the hands sill repair to the

,\tutoartl lfaich, u fa?orrs.._Rig and. maa the fre-enrinc.

i.-[? m:li-ho-'e' 
- 
del: rerv xose, bra.ch pip", ry.offf i

,oPort 
lfatch"_llan foree pump, and pass water ia bnckete

Firemoz, assrsted bv
Punlp. ' rig and m". dotkeX



ESXFrI, B.f,rigs Lti} TA3L3g

USEI'UL EUIXS AND TABLES.

Tne ]Ief,ric mea-sures of lenedh are-
I srillimbtre = O{A93?0?SS E:rglish iDche*

lf niflfu6gtres = I ceDti.loetre_ 
-

100 ,, =ldduretre.
1,000 t ,  i l lxgtre.

l0s.atres = lCdca.m€ha
100 I heciomdtre.

ts5

fhe lletric Tsblas :rre al] araased in rows.
To il,I '-i:e lletde equisalent oi ar1. qireu number. or rice

r,-yi, lmh:x the l€ft vatieJ rorr fortfie first fisu:€s of the
':--i:e:, e::,1 elou: rhe top borl"of,ral rr,w fcr the-last 6mro -
t:c ec-::',aien: *ill ie ioind at tb,e i:'.escci"t.t **E 

"*Jro9s.

. F;; esarnple,:.a: pige I97, find the ecniralent ia hglish
i :3ces fr i  +,  Ei l - tmrtres-

E:rir3 f,iurd the t,::rre 4 x the left vertical row, look
sl::: i: rnr it-; inte:selti r rr-ith the rorr:ir:der the frSure f in
-e i;. :r'd:,,:ral rr,s, arj fnd ihs 

""*fur 
l:;:OE. 

"-lictis e.,:ir',I-n: in Er..:lisL ircLes to {.'j m:lli:nrtres.
I: is eridrn: rhat rhe eqciraleot of all ]Ietric mrltipjes of

4i qill jt i '.in,i m.:elr bv sbiitin3 rhe decimal poiat t the
:::r'rcr 1'?i169; thr:s"thi eruir:rient 

"l 
l;O tiUiroetou i"

17-7i69 inrhes, anri of 4,50O rrillimetres li7'l6g inehes, ancl

^{s l,e^ntimt.tre eq':als l0.miilimii;res, and I decimitre
ellrais iu) ar.liir..,!rres, tbe table for the conversion of milli-
=e::es i-::to i:ches is applicable to tle conversion of either
c€:itnrtres o.r,ircimrtres ilto inches. Thus i5 centimetres
e,l:q _14 mi-Ilimer..es, or 5€06 iaches. and. 90 deciaecrea
eiral 2,00O millirn€rres, or 78-iil! i:rches-

1,000
10,000

= L kilorndtre.
= I rn)'riarc€tre.



t96 csEFrt Brt;ss altD Ti,3l,xs.

}{[J,Il[ XTRES TO !\*CFF',S.

!r r rr135.

{l-) Find tbe ecuiralent o-o3bei of !r6!ss in 0.08, 0.86,
0$:, l, 10, 36, 360, 3,660, a:od. 7,000 nillirnat;** 

- -"'

An-sEer-
0'0011, 0 Gi4e, 9:q€?, 0 0iql1, 0_'7s;r't, t.+r;Bi, 14.1r3,

l{-1'10, ard Ji5.59 irches.

{2.1 Sixd iire nu::rber cf i:ches ia 78.67 m;l1i,reb.es.

Aznter.

78 milli,ngllss : 3.0i09 i:rches.'67 
,, : 0'02S4

A71"g.cer,

1i2 mill inihgg : 6.771 bches.' 6  , ,  : 0 ' 0 2 {

I  T r .6 = 6-i95

78'67 ,, : 3.09i3

{3.) Tle 1i-ce::ircst:-c Ge:mec gun has a cabib:e of 17:.6
nil i ingEres, a::d a l.aJ-!h of bcre oJ g-lg{ Inil l imgtres; what
::e tLe equiralen-* ilEnglish irches ?

3,i0O rnillimeiris = 145.67 inches.
84 3 '31

3,;E4 = 1.18-9S



CSEFEL EST,SS .I,sD ?.4.3LXS.

]fiIITUiTRES TO INCHES.

1 n;llilrlitre : 0'0393705 inch.

r97

5r  l i z i s  * l s lo l z ia i s
a 2  1  I  I  i  r  I  I  !

i-r-r--i- i- l
D{ OO00O Oo}oi 0OlOi }rnl: ffii016 00GlO im094 0{0!8 0'089 O0O35
O10dl3:-' ot(*i 0flr1: 'IGli'1 Firl;5 ryg C'.@ m06'i mOil iomi5
o"iff*';s rcxl'i coo:? {ir}r.rl }c0'r5 r0i000$ 0{1+l c01il6 00110 orl114
0.3 {rOt1S fi012 01j1$ 0nli, tr0134 .0-C133 Orl1"1? 0t146 0'0150 0d154
o.4O.t15S t'O1til 0u1& O{i169 il'01;3 001; CroLsl O{1!5 &0139 OOl.03
O't tro1rt 0'|}]o1 ouart 'uOiLrJ 0'e13 ottli 0n9A 01e:4 O-02:E ,O:t€*2
O$1lOl3, 0o:i0 0c4l tO:4J Cf0al: GO25O 0-trl60 Ot-:64 o{a63 e0e??
0-? soJ6 0crlso oolil ioolsi 0'{P91 (r(]"195 }rlss cr@il trr3llt t}€11
O.Stf0jti 0t:jt9 ooilS i}oi:; 0OA:1 0t53t 00Si0 otl"l$ O0347 On:jiio
t$ o.Cf}t +rr35s .JO.J[l uc]]j &03;0 0'03;4 &03i8 O03E: 0€S6 trixrSg

- 0'ClgJ; 0{:S;{ 0 11s11 }lii4s &1g6t5 0*']29 0-l?i-690"J!4!?o".i5431
1 0tlgt1 0'$iiJ.6 tr-1;l+5 0'511S: 0'5i119 e5SO56.0{:9t30{iS30lr7086E Cri{&5
I L'i:;i'l 0::I;it 0 50riid 0 !{o3 tr9t49l O{84 1$1364 1 06301 1'10?39 r'141i6
3 i 1:llj 1 a]t.-4 1']-'5:: l irilI l':iii6l 1 3;;Cd1'.11;3i 1-1rti2 1'+96101531,47
4 1 :?1S3 111411 ]'titi'D 1 61}11t 1i3:3: 1';;109 1'81106 1€5O$ rt$81 ri2B18
5 19ls:{ }:[;t: n4:J9 ]L]S6a[ :'1:603 ]L6:402r!04i7 22u14 i€S53 9.&92S
e 93e95 f j'16:i 14{140 t{S0jl; ?51.r)i4 t5@11 9'59645 '2$37&51?fi!3 9-i16@
7 'L$t; ',1i9531 : Sil:1 2'Sl4iJ! 1€1345 lS5$:,n{€le 3{315613{70S, flt061
s :l.i{l.riti }1i.coi :l2i4r 39{ii9 3?tr.6 3'3qti53 3'3S590 }4gr2i }164653'50C@
I 3.5rJ3: i :n::C 3.C!1:r :1 trul'li iri0osi s'74014 3'ti961 3€1398 S58S gEg?:B

10 3-33;tt55i:d {Clti 4't!ii r1fi5 4'191 i{'113 493 14259 5191.
ii43:jr 4:j;0 4.4o1 t{1"19 {'4s3 14.528 r{-;d? 4$06 i{$4{5 {{a5
i: *;:i 4:tl 4's.rj 1 *$ l{€s: {+11 i4€6t 5tr0o ls'oji, 51t*
13ir'1i: . i '1iS 519i 15?6 ra': ie !315 i5351 53it i3'433 5'{;3
1t5511 ar:,, l 5'5111 :5'6:* 5e69 i5i09 5';1S 5?5? l5*5 .5t$d
15 i !{d i915 5.0S4 ri'O:4 6fii3 i6.104 16'119 E'$1 $?!1 8-SO
1.6 d'2':* 6':19 8 3;S .t{1i €{ti t'-4'8 16'535 S'575 18$14 ,8S$t
L; 6tti e:J'.1 6;;1 6 !11 ,C.EIO '6 

&n 0 919 6€€ it08 ?"047
:.! ; 06i ; la6 71&5 ?'}]5 'i'211 7'2E* tia93 7& ii'{{P ii'441
iii ;ls ;'t:10 7 5"* a 5W ?'&% t7{tT :IfV i';r6 it"?*5 I?€;15
3:iri.i ?91::i 79i3 r;l-ia)z ,!'031 i3{i1 ;3'110 6'150 18"!'89 13ltg
t] r'f,rjS s ili 8 5Ji ;:16 3416 S'4&t !$'ai4 8 543 g5E3 Sfi:
::l : 6fi s :il1 5;.10 s;s0 s 8l3 E 55s lag)8 r'14r 69;6 ,816
*i i r.Ja5 9 fii5 91:J4 e 1?3 g-:13 '9 %? tml 991 .s',3;o fr'{14
34 9.{49 giSE ?.tf,S 9.'d; :*60ti 19$.16 ls65 9lt5 :g,i?14 ysttr
:5,:1S13 ii5s': l}]i lfrll l&un 1m3O llo1J;9 10U5 lilt! lt"1tr;
:ki!.J'Z:ti' itr'2;t 1(r51t 10:lr',4 10'I|4 10'.1J3 l1cr4i3 li1513 19'ili ]i/r'*i
9;10--iro lbri.::l 10;d9 10;18 10i5d ll0-s:! 110!l}6 110'Jo4 1c'.i4: 1r,1b4
9s ir. a41 iitfji'j 11 i.0i i1'14J ;u'i81 11-li1 i11*i9 111.413 llilt:) 11 f.i
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llt; r.ryl:g.xi ro Lxcgls-cotztb tued -

i i  ^  t i o  o  * ' , 5  6  ?  6  92 = ' t -- - l - l -
!9i1'1i; .11'45: iL1'496 11'536 11'5;5 11614 i16Ji 1109:l 1i-i i l : l-1Tt
3$ l1.EiL 11.S51 U.8gl ii9:9 11909 1l.O0q rloi; uds; ii.i3[ iit6
3l ::-:05 r*4{ t1::,i1 1:.33 1?3r? 1?.i0A 1:t.41i 1!"i50 1:.i:0 1};d
33i:-5S€ 1i€5i llb:; D;1; 1:ti0 i9'i95 1!Sit 1lst4 1't{14 tf€ig
S1999: 1JiJ3l 13.r';1 13110 13'Ii0 i3'1sg i3.::f, 13.!6E 1J3O; 13.tt
3"1 i3's$ 13 4:i 13'jrji L3id* Iq'ilil lq 9S3 13 6t: 1: tiCl 13 ici rJ.:*]
35 13iS0 i3s19 ,13'55r i:i'bgs i39!i i39ii 14-a1rl l{.u55 t1{sr r.r.B{
36 14.i:J 14?i3 1j.51 1l.t9t 1.1-il:ji 1{.3;0 14.110 t+'449 1{.{SS 1{.5:8
Z7 11'a,{:7 ljtni 1t1ri6 l4'ebi tf i llitit 1-1 3r3 1.1 s:J 14 55: 1{-9t
ai 14.9€1 15Li'l rtSrl{O t5t;9 it.l1s 15 156 r5.1e; ir-i6 15 .lid 15.3-15
3915'355 15'394,15i:U t: '{:3 15'519 15'5rr 15.591 ;5iiJO .l i6;0 1i.;€
10 l9-!4i iii$ i5.i1; 1t.!6rt 159(rd 15{i45 15-9Si 1rlu24 t6{€ 16.109
4i 16141 1t'1s1 i6-=1 16'100 16199 16359 163;3 1d.lLs 16{i,; 16496
42 16'538 16'5;5 16'611 1tC5{ 16.ti-q3 i0.::13 i6.:ii id-sr.1 ]d.sal 16.s90
4316t3 i696S li l jrrs 1i$:; l iCsi 1i.1t6 Li1&; ti ' tr5 1?-l+4 i i-5.1
4{ 1;'33 1;3S: l i4Oa 1t'{-{1 t:.1!i 17.;:0 t::} i} i i . ieg 1i.6:ls t;{?i
1577'i1i li'i.rt) l;'tki ti.S:15 1;.S;{ 1i9t4 1;11;8 i;.992 15.03? 1S{;i
46ls' l i l  ls'tt l  1S.lJ 1S'::! IS--1tiE ls1Jn; I! i-t:1S35U t!..15 ls.4f,i
4;1S'f,4 15544 1S53i lsfl: iSOb: tS';01 irt. i ! t!.:!O 1ESi9 16.Si9
4S1S*ga 1S93i 1s!i l lga]ri i : l{5;19095 t!134 }gtiJ t9:13 191;9
4919']t 19'331 19?;0 19"{10 1?'r-i9 19.+3S t9iir ig:ri; t9.6ut 19.016
d l r o

The foregoiag table rEiil aho se:'r'e for the conversioa of
miiTes to iaches, as I mece = 1,0O0 miliinetres:-

Err:mr-r.
Find the::unber of inches in 0.O1, 0.30. 3.6C n€rres.

Answer.
0';S;, i+'1;, a-ad l4-1'10 lrches.
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r)fcn:kBE-r ro rxcHxs
L iirirciee =3€870?8 inchee"

r99

9J r)?:?
[;.:l :. :a]
t '4 : ' t: i
C-i i :i l:

6':  31i-*,  : i l r . i  : l :L : i t ; t r  : : rr :  , " i+t  IAd 343i Stt i t  g5O4

t;-J 3.J4i  : l  . : t ;  i l i : i :  : iu i i  : : r , :  i :* i  JStJ 3' i : i  S A:r i  3 ' !*6
j l i : j i :  ; . ; +  i 1 ! 1 1  1 : r ; . 1 -  1 1 . ; i  l j { ; : j i  - : : t : t J : l f 4 3 : 3 5 ' 4 & t

i ill j:l {:j ii'f +: i;i :.! -: :l .-,5 11:; il iXrl U: :'lrj *',{i'tr3J ;}}j: ;4 ja4

? : : : -1:  : i , : i ' t  r { l ! l i r ;  l r ' . , : : l  14"1:}  : , :  4] ;1913i+1tt ' }J0l11i : l r111 l . is
tJ iii 1:l i:::1.:.:,'i l::-,:if,? L'$'t l1'lili :tli l:: ;3.i 1{1 :r5 l4:' l.ii:14}til! ltg 547
i u; r5i lir.l. lii trl; 5: 16:r:1]:, li.i'i:;i lll i*91:1 ]ff l:i 0{31r:.5 i*l 19.Pg13
| i5 i, :\i ! ;iil :}!l ;:1, l_B tli,:.59rii-;u l:rj :4:r l3f{;; ::{ 41{'13! :},-,? Ilt ls
f, -liia;'*"-, tr1:i11:l :;-i ltri :i11laf .li.l !;4 ::il 311 l:$:4! ilu ::.5 Vi :X filfff)
; liS r:'5 ::J .:;l j\ I +;l -lri lr:D"illl. ;r1:. {1: :::: :iurllil j}-):i 15t }]7 d.34 311{81
3 :ji4.rlti.li. :a.l; :]l: *il :l:!j :;11 .::rJ':l[:iil-rj],il ilir'.1:ll ix].-rf :r$'{d} sl{}'ia:
?i :+; ; ; ; ; : , : l : . ; la. i1: l l i&; 1:r . ; i lLr. : : i l l i ' f :4: i l l i i j i l l :1 j9; ; i i ' :> j f lh*I i73

: :]J;-;Jb

{r{:! }:1i 0 i:l u:;l 0 tCD C tj&t O;iaJ S':{3
{j S&j d.{6 dl4:, u.l'l}i 1,-C1 I *j3 1 l,t I ltt
1 - - ' )  l : ' . .  l , ; "  1 . i : :  I i t ;  l ' d :  1 { d  1 - t ;
: 'i.'"i 1 1".':l i i::; 1 iiJ 1':11 L r.irl i-:ii.l :+s
:1;:  r , I ;  !  i :1.  : ' l l l : r  ' l  l i i  ' l :+4 .} :$j  "} ] !3
:-]li ;: ;:t 'j i :', : -1. :l I -.1r: i'tiL : rl:: f i1;
:l ::; i:i4 a i,'..: ': ?a,:.t :,: '.'rl i 691 3f: 3 114

l}r.;)
0 ::5
l ail
i  i t - l i

E:.a:*rL!s.

rl.i li::.l :!e crnt: cI arl:s ia 0*!. I, E, anrl 64deci-

:{ nslr€r.
O'S6ti, 3'S3;. 93'ti:19, a:id 9519?4.

(f.) Thr trlrl leagth rf the Russian 9,lceati:nltre gua b
3,.]67 nilii::r.lres; wbat i.5 thir ::: i.achee?

Awter-
3,367 crlilimetrer = 33'S7 d6ci:o3tre"

33 dccinetres = 1t9+2.{ irrches.
-fi? 3{it8

a ? . 1 -
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MXTRES TO FEET.

Exl,urues.
(1.) Fbd the nuraber of feet in 0'05, 0.76, 1, 24, 500, and

550 mdtres.
Atzswer.

0'164,2'493, 3'28i,  78'741, 1,640'45, and 1,804.5 feet.
(2.) I'ind the number of feet in 68'97 rretres.

Answer.

66 metres = 223' l0I  feet .
'97 

, ,  = 3 182 , ,

68'97 - 226.283 ,,
(3.) The muzzle velocity with tlle ]5-centimdtre German

gun i.s 475 mdtres; what is the equivalent in English feet?
i|LSU.er.

1,558.43 feet .

METB,ES TO FEET.
L mdtre = 3'2508992 feet.

(
T

i

, l o- i u  
t

- t -- . - i
l i

0 0661 0.093
0.391 0.426i
0.721t1 0.7541,
1 0501 1.0s2
1 3781 1.410i
1 706i 1.738
2'1J31 2.067i
2.3621 2.3941
2'690; 2'7221
i 018 3.05c1
6.569 9.8431

0 131
0

o

0'0
o'11
o.2
0.3

0 '5
0 .61
0'7
0'8
o n '

I
0 0001
0.3281
0.6561
0 98ai
1'312
1'640
1'9681
2.296
2 624
2.952
- i

0 19?
0 5 2
0 853
1 181
1.509
1 837
2,165

1 l

t
2.

2 i -
2 491
2 82.
3 141

o
l_ t
I

0.161
0'492i
0.8201
1'148r
1 176
1 804
2'r32
2.4601
2 rssl
3 '1161

16.105i13.1 19



CSEIUI, RULXS AND TABI'IS'

NIirnrS ro Tar:-cottti,nued,

20r

95.146

160'764
573

88 58,t
121 39!

fi lifiil:ili*x lfii* itiu ifrln:r llr,ir iru
* ii{i ililit'n ili;,m ifrl,i: lui,iiili$:t ixl
i!ii+?ifriiiifi irii,t ri$s r**riin niir
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Mirnrs ro Ennr-conthzued,.

I

440.31
473.72
505.03

1604.36r;
r637.u
669.98

2.10t.6!
2434.48
2467'2460 67 2180.

2634,56i2637.8r

r3 17
2526.



usxl.c.r, 3,ur,xs AND T.t3lts.

METRES TO YARDS.
I mdire = 1-0936331 yard.

203

I

0 098
0.208
0.317
0.427
0.536
0'645
0.755
0 864

1 083
9 843

2 6517

'3970

'5243

e i l I '  I | |
I I  o  ' ,  l  2  I  3  +  5  I  6  I  2  |  8
5 t  I  L  i  I  I- , - i - l - l - i -

0.01 o.o0o I o.ou i o.ozz 0.033 I 0044 0055 I 0066 I oozz I oosz
o.1 l  0 .109 0 .120 i  0 .1 j1  I  0 .142 01s3 016+ l  0175 |  0186 0197
o.2l 0.219 0.230 I 0 241 : 0 252 ) 0 262 I 0 273 I 0 284 I 0 2e5 I 0 306
0.31 0.328 I 0339 0350 i 0361 i 0372 0383 I 0'394 1 0405 I 0'116
o . t l  0 4 3 7 | 0 4 4 3  0 4 5 9  0 4 7 0  0 4 8 1  0 4 9 2 | 0 5 0 3 I 0 ' 5 1 4 I 0 5 2 5
0.5 i  0547 0558 I  0560 I  05s0 0591 I  0602 I  0612 i  0623 i  0634
0-6i 0.656 I 0.667 0'678 i 0.669 I 0700 | A'7fi, ) 0'722 I 0'735 0'744
0.7 0766 ()716 0787 0'798 I 0'809 0820 | 0S31 0312 I 0'853
0.81  0 .875 0836 i  0597 r  0908 I  0919 0930 I  0941 0951 0962
0 . 9 1  0 9 8 4 i 0 ' 9 9 5  1 0 0 6  1 0 1 7  t 0 2 S I 1 0 3 9 I 1 0 5 0  1 0 i j 1  1 0 7 2
-l 1.094 i 2'187 32s1 4374 I 5'468 I 6562 I 7655 I 8?49
1l 10 9363 12 0300113 1236 14 2172115 3109 16 4045117'4981 1S'5918i19'6854
2l 21 87:7 92 9663 24 0599 25 1536126 2472 27 3408 28 4345')29 52E1 30 6217
3l 39 S090 33 9096 34 9963 36 0899 37'1835 88 2772'39 3708i40'4644141'5581
4 43 i453 44 8389 45 9326147 0:62 4S 1198 49 2135 50,3071 5r.4007 :52'4944
5l 54.6816 55.7753 56 8689 57.9625 59 0562 60 1198 61 2434 62.3371 63.430?
6l 65.6180 66.7116 67.8052 68 8939,69 9925 71 0861 72.1798i7'3.2734 74-ts670
71 76.551377.6479 78.7.116 ?9.8352 809288r32.0225 83.1161184 209? 95.3034
8i s7 4906 88.5843 E9 6779 90 ?715 91 8652i02 9588 94,0524 95.1461196.2397
91 98 4270 99.5206 100 614 101.708 102 802 103 895 104.989 106.082]107.176

1 0 ] 1 0 e 3 6 3 i  i  i  I  l

ErAMpLEs.

(1.) Find iire trumberof yards in 0'05, 0 16, 1, 6, 55,550, and 6,400 nltres.

Aniuer.
0'055, 0'503, 1'094, 6'562, 60'15, 601'50, and 6,999.25 yalds.

(9.) The mean range, nern error in range, and mean error in direction
of-projectiles firedct30 elevation irom th6 i5-centiurltre German gun are
2,985, 14 66, and 0 35 metres ; ryhat are the equivalents i.n yards ?

AreLoer.
2,200 Bbtres = 2,405 99 yards. | 11 nrerres = 15.81 yards-

55 ,, =_g r. , , 
.66 ;e ,,

2,285 ,, = 2,198 95 ,, | 11.66 ,, = 16.03
0 35 mbtre = 0.91J yard.

F , 2
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The British measures of lengtlr are-

12 iaches
3 feet

5{ yards
40 poles
8 furlongs =

foot.
yard..
pole or rod.

mlle.

The following tables will faciiitate th.e corvetsion of British
measLlres of Iength irlio correspolding \fetric Dteasures.

INCIIES TO MILLIMiTRES,

I inch : 25'39954IL millinrdtres.

i l  o i  '  |  ,  I  '  I  *  I  s i  o I  '  i  ,  i  e_-_l-- i_t.-

s,il lffi i,fril s'i:5, !,ifii ,i,frl .i.ftgi,i.ilil,l*Ti,iffii,lli[ifi iilni iii# ii;ff; ilrri iil# iidsl i*;iii ii,iigl ii,,,,*,,*
Tl ;:$ 1ry ggi :ffi ,iifr;,ii;:e,il$3,ipti,i#il,#ia
l;i'tr ;roi,iffi i#ii i+** ill i'ffi t'*n i'ru i'*ri1:l:i'r 1;iriiiiii.S iii{; ii:iig iiiigiiiill1i?ii.i lii:il iiiiif
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INCEES TO }IIT,IIMiTRES'

Exeutr,rs.

(1.) Find the nunber o{ millimdtres in 0'36, 0'97, l, 12, and
43 irches.

AMLAET,

9'144, 24'638, 25'400, 304'80, ancl I,092'2 millimdtres'

(2.) Find the number of millimdtres in 3'1 inches.

Answer.

3 ilches = 76'199 millimdtres.
. r  -  o ' < / n

t ,

3'1 , ,  = 78'739 ' ,

(3.) The Sritish 64-pr. gun has a calibre of 6'3 iaches, and
a i.engtb of bore 97'5i:rches; what are the equivalents of
tb.ese nunbers il: millimdtres ?

Answer.

6 iaches = 152'399 mi-Ilim0tres,
'3 >t = 7'620 ,,

6'3 r,  = 160'019 , , ,

S7 inches = 2,463'8 millimdtres.
v  t ,  t  l ,

s7.5 ,,  = 2,4:6.5



206 USTFTI, RTLES A\TD TABI.ES.

FEET TO MNTR,ES,
I foot : 0'3047945 mdtre.

l _
I
i 0.027

0 058
0,088

I 0.119
r  0 I 4 0
I  0180

0 210
I 0241

0.302

i 5.791
I  8839
11.887

' I  
0 1 8 C
0 210

i I 0241
: l  n 9 v 1

0.302
1 2743
i 5.791

I  Q10

111.887
i14.835
17 983
r21.031
124.079
27 127

130175
I
i
I
I
I
I
I
I
I

- i
0.024 i
0.055
0.085
0116 I
0 1 4 6  r
0 1 7 7  I
0 207
0.238 i
0268 i
0.209
2.433 l
5'486 i
8534 I

11 582 l:
14 630 i:
17 678 :
20726 ):
23774 it
26822 

"29 870 li

i r l
1 + t  5 i 6 t 7
l i l l
1 - - i
I  0 0 1 2 I  0 0 1 5 I  0 0 1 8 I  0 . 0 2 1
i  0043 0 .046 i  0019I  0 .052
I 0 0 7 3  I 0 . 0 7 6  I 0 0 7 9  0 . 0 s 2
I  0 .104I  0 .107I  0 .110I  0113
I  0 1 3 4 I  0 r 3 7 I  0 . 1 4 0 I  0 1 4 3
I  0 .164 i  0 .168I  0 .171I  0174
I  0 .195 0 . r9s I  0201 i  0 .204
I 0.226 i 0.229 i 0,232 I 0.235
I  0 . 2 5 6 I  0 2 5 9 I  0 2 6 2 I  0 . 2 6 5
I  0 .286I  0 .289 i  0 .293 i  0296
I 1.219 r'524 I 1829 2.134
I  ! '?9\1 4.r7?) 4.877 I 5181

- e i  0  I  1 1  2 t  3
F l

o'oi 0.000 i 0.003 I 0.006 I 0.009
01 0030 0034 i  0 .037 i  0 .040
02r 0.061 1 0.064 I 0.067 I 0.070
0.3 0.091 I 0.094 I 0.097 i 0.100
o.4i 0122 i 0125 I 0.123 0-131
o.5l 0.152 I 0.155 i 0.158 I 0.161
0.61  0 .1s3 i  0 i86 I  0 .189I  0 .192
0.7i 0213 i 0.216 I 0.919 0.922
0'8 0.241 1 0'247 | 0.250 | 0.253
o.g i  0274 i  02771 0 .2801 0283
- I  -  I 0 3 0 5 1 o 6 1 o i 0 ' 9 1 4

1i 3.048 | 3.353 I 3.657 3.962
21 6.096 6.101 I 6'i05 ?.010
3l I 144 i 9.aa9 I 9.753 i10'058
4i L2.L92 )L2.497 i]lr'801 13 106
6l 15.210 r15.544 15.819 116'154
6l 18.288 13.592 113.807 i19.202
i 21.336 1rr.610 l2r'945 22.250
8i 24.384 24.688121.993 25.298
9) 27.43r'27.'136 i28.011 i28.346

1 0 1 3 0 . 1 7 e 1  |  I
20i 60 959 | I
3 o l 9 r . 4 3 s l  I  i
4011:1.913 i I I
50 152.397 I l
60 18.2.877 i I
7 0 2 1 3 3 5 6 1  |  I  l
80243.s361 I  I  I
9 0 9 2 4 . 3 1 s 1  |  I  I

100i304.79 I I I
2001609.59 I I l
300e14.38  I  I  I  I
400 i121918I  i  I
5 0 0 1 5 2 3 e ? l  I  I  1
6 0 0 1 8 2 3 7 7 1  I  I  I
7 0 0 2 1 3 3 s 6 1  I  I  I
6002438361 I  I  I
9 0 0 2 7 4 3 1 5 1  |  I  ioool3047.e4i I I I

l l l l t

I iSis i iouo i i.6r;i 6.;i6
10.363 10668 L0.973 17.277

113.411 113.?16 14.020 114 325
i16 459 116.764 117 068 i17.373
119 507 i19.812 20.116 120.421
22.555 22860 23.164 2}469

125.603 25907 26.212 26.517

i"*' j"'" j*'60r2e565

lit
lll
ill
iitl
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FOR CONVERTING T'EEI TO MDTRES'

IxeltPr,ls.

(1.) Fincl the number of mdtres in 0'08, 0'36, 1, 39' and

78 feet.

Answer'

0 '024,  0 ' I10,  0 '305,  l l '887,  and 23'774 mdtres '

(2.) FiDd the number of mdtres irr 57'62 feet'

Ansuer'

57 feet : 17'373 mbtres'
' 6 2 , ,  -  0 1 8 9  

"

57'62 ,, : 17'562 
"

(3.) The muzzle velocity tith the British 7-ilch M'L' gun

is i,i6l feec ; what is the equivalent in metres ?

AnstDer'

1,000 feet : 304'79 mAtres.

500 , ,  :  152'397 
"

6 r , , : 1 8 . 5 9 2 , ,

1,561 ,,  = 475'779



208 ggETur, Bltuos aND lrasl,ns.

YAR.DS TO MitRES.-l yard = 0'9143834 motre.

0'018
0.110
0.ml
0 293
0.884
Q476
0.667
0'658
0.760
0.841
1.829

10€73

0.027
0.119
0.210
0 302
0'393
0.486
0.576
0 668
0'76s
0'850

.2'745
11'887
21'031
30'175
30 318
48'462
57'600

0.037
0.128
o.219
o.3I1
0.402
0.494
0.685
o'677
0r768
0'860
3'86'I
.2.801
t1'945
r1.089

0.046

o.229
0'820
0'411
0'503
0 b94
0'680
0.777
0.869
4.572

0.056
0'146
0'238
0'329
o'420
0'612
0 603
0'696
0.786
0'878
6.486

14.630
2g'774
32.918
42'O82
61 205

0 009
0 101
o192
0.28S
0.376
0 400
u Dc6
0'640
0'74r
0'832
0.914

10.068
19'202
28.346
s7.4SO

9.144
18.288
27.457
36.578

182.88
274.32
ffi576
467.19
548-63
640'ft
731.61
822'05
914.38

L82A.77
n8.L6
3657.53
4671'92
6480.30
6400.68
tB]''.07
w.15
9143'84

18287.67

36575.84
467!9.L7

[.50

0.164



I,ANG3 IASLTS. n9

R,ANGX TABIES.

IO-INCE R"M.L, GUN.
Charge :_ 7_0_ lbs. P. Projectile : palliser Sheil, with Gas-

check, Mark l[., 410 lbs. Muzzle velocity, t,gZS t. s.

Fue Scale. Eifbea
Seconds Wood !{.Is
b*d on practice oi

va,rious dates
@roof of Fuzee-)

Raaga
To bjt anobject

10 ft hig\
nange must be
uommrm-

Tine ol
r'ligbt

Yuts.
0

100
2W
800
400
6@
600
700
800
900

1,000
1,100
LW
1,900
1,400
1,500
.1,600
r,700
1"80o
1800
4000
2,100
2,200
2r800
2,400
2.600 '
9600
2;100

0'n
0.41

0 3
o L 2
o 2 1
0 3 0
o 9 9
0 4 8
0 5 8
1 8
1 1 8
1 2 8
1 3 8
1 4 8
1 5 8
2 g
2 2 0
2 3 L
2 4 2
2 5 3

3 1 5
3 2 7
3 3 9
3 5 1
4 3
4 1 5
4 2 7
4 4 4

Ysals.

686
318
q 2
156
t22
IUI

84

u
bU
16
41
88
35
s2
30
a
%

?/
n
?A
19
18

0.66
0.89
1.12
1.35
1.58
1.82
2.06

7,45
330
415
5@
585
670

840
no

2'30 | L005
2-s4 | ioes
2'74 | u7o
3{3 | 1,260
328 | u35
3.53 I L4r5
3.7a I L500
4.04 | LS8O
4'3O I t 665
4'64 | \745
4.82 I L830
6'09 I 1,910
5.3t5 | 1,900
5.63 I ?,070
690 | a150
6.18 | ?.W5
6.46 | 2.300

Am.tbs.

1{
1.6
20
25
8t
8'5
4.0
4.5
6{

€-0
6.5
7{

80
8-6
9'O
9.6

I00
r0.6
110
Ll'5
1ro
u.5
1t.0 .,-
I!-6
14{611 | 2870



210 BANGE T,AAIJIS'

lO-Ixcs 3,'M.L. GsN-continued'

Charge: 70 lbs. ?alliser Shell' 410 lbs. M.V.: 1,379 f.s.

Fuze Scale Fifteen
Seconds Wood M.1..
based on practice of

Yerro$ qoteg
(Prool ol Fuzes),

Tine of
Flight.

o t

4 6 3
o o
5 1 9
6 3 2
5 4 5
5 6 9
6 1 3
6 2 7
6 4 1
o o D
7 9
7 2 4
7 ? S

8 0
8 2 4
8 4 0
8 6 S
9 1 2
s 2 8
9 4 4

1 0 0
10 17
10 34
10 61
11 I
1r. 28

1 ' 2 0
12 18
12 30
L2 64
13 12

Yards,
2,800'
2,90O
3,000
3,100
B,2W
3,300
3100
3,500
3,600
3,700
3,800
3,900
4,@0
4,100
4,20O
4,300
4,400
4,500
4000
4,7W
4€00
4,900
6,000
6,100
6,200
6,300
6,4@
D,CW
6,600
6,700
6,800
6,900
0,000

Yards.

ID

13
1!l
72
1 q
l t

11
11
10
10
10
o
I
I
8
8
8
8

7

6
6
6
6
6
o

Seconds.
7$Z
7'30
7.65
7€8
8'17
8.46
8'76
9.04
9'34
9.64
9'94

L0'
10.64
10.84
11'14
13.46
11.76
12.07
12'L
L2'7
r.3'0
13'3
18.7
1.4'0
L4'3
!4'7
15'0
16'3
15'6
16.0
16.9
16'E
17.0

Yards.
2,44
2,610
2,580
2,650
2,720
2,7N
2,880
2,935
3,005
s\075
3,150
9,220
3,290
3,860
3.4:'0
3,50O
3,670
3.636
3:705
s,770
3,840
3,905
3,970
4,036
4J05
4J70
4,2?6
4,300
4370
4135
4,600
4,605

Tenthr,
14.5
16.0

16'0
16.5
17.0
t7'5
18.0
18.5
19.0
19.6
20.0
20.5
91.0

.5
n'0
22'5
29.0
23.5'0
24.5
25-0.5

'0
'5

2r.0
27'5
28.0
4.5
2S-0
29'5
30'0

To bit m object
10 lt. high,

R$nes must be
kno;u within-



2trEANGE TA3I,!S,

R,ANGE TABI.ES.

lo-INCE B.M'L. GUN'

s':q"":ff nlHi"t.,";?i'#1,0"iTr*ofl,yilvii""ffi :.
I,028 f.s.

bit an
10 tt.

Barqe Eust be
hoitrvithin-

Fose gca16, 15 secoDds'
U.L. Wood TimeFuze.

Tenth.s.
1'0

-2.0

3{
3'5
4'0

50
5'6
6'0
6'5
7'0

8'O
8'5
9'0
9'5

100
10'5
lLo
u'5
120
t2'5
13{
u!'5
140
].4.5
150

Time ol
gUght-3ange.

E"td".
0

100

200
800
4@
600
600
700
800
900

!"00o

u00
1,200
!,30o
1,400*Itoo

1,600
1,700
I,800
1,900

Ya,rds;

356

u9
7t7' 8 ?

70
&
49
43
88
83

30
a
25
B
n,

19

ui
tt

Seconds.

o8

0.58

0'88
1.18

1'48

*n
2{8
2'39
2'10
311

8'3?
3.83
3{5
4-rr
4'69
491
693
6.56
6'89

Ysils.
28
320
390
L55
6n
685
650
7m
790
855
920
985

],050
1,U6
1J80
1p60
1rS15
1,385- 
1,450

f 1515
I 1,680

L6A6
lao

I w76
t rr84o

1p05
r"9?O( e0B5

t 2Joo

0 1 3

o'21)
0 4 5
A I

1 3 3
1 4 9
2 6
2 2 3
z &

2 5 7
3 1 4
8 3 1
3 4 8
4 6
4 2 {
1 1 2
5 0
5 1 8



9r2

Renge,

A,ANCE ITAII,IS.

l0-Ir,rcs B,.M.L. Gvv-conti,nued..

Tine of
night. #i:$,*s,+LTffil

Yard6.
( 2.185
1 zpza
t 2,2s0
t 2,355

2,420
2180
2,646

t 2,N6
t 2,670

2:rs0
2,796

( 2855
I 2,920 .

2,980
( 3,040
{ 3,100
( 3,106

3,225
3,290
3336

| 3,420
I 3,480

4546
3,606

( 3,670
I 8,730

s,795
3,850

f 3,910
I 3p70

Yards,
2,000

2J00
2p00
2,300
2,400
2,600
2.600
2,700
2,800
2,900

3,000

3,100
8,200
3,300
'3,400
3,500
3,600
3,700
3,800
3,900
4,000

o t

6 3 6

6 5 4
o L z

6 3 1
6 6 0

7 9

7 2 8

8 6

8 2 5

8 { 5

u a
9 2 5
9 4 6

t u o

L0 26
10 46

11 28
11 49

u 1 0

Yerals.
16

. 1 6
t4

13
72
12
11
11
10

10

s
I
I

8

6

8
7

Seconds.
6,22

B'56
6'88
7.22
7.69
7.90
8.24
8.68
8.98
9'2t3

9.63

10.0
10.3
t0.7
11.1
lL.4
11.8
L2'2
12.6
L2.9
LB'z

TenthB.
l6'6
16'0
16.6
17.0
L7.5
18{)
r8'5
19.0
I9.5
20.0
20.6
21.0
21.6
n.0
n.5
23{
2.9.6.0
24,6
259
26.5

i
26'6
27.0
27.6
28{)
?8'5
29.0
:W'5 ..
300

'Charge: 44 lbs. Common Shell, 4I0 lbs. M. V.: 1,028 f.g.

To hit an objoct
10 ft bieb.

Ranee muit'be
hoin withir-



I
I
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'
RANET T.A3T,T8.

BA}IGE TABLXS.

i TO.INCE R,.M.L. GUN OF IS TONS.
j frU Cha.rge: 70 lbs. P. Powcler. Projectile : Co--on Shell,
| 

- 
without Gas-checi<.

BaDge.

Yards.
130
z@
340
430
510
600
680
770
850
940

L020
1,11.0
1,190

1,350
L43o
15r0
1590
1,670
1,750
1,820
1,900
1,97O
405O
2,\m
2,200
2,27O
\ n
L4m
2,500

213

I'uze
Scale.

to'c

17
L7.5
Id

T5'D

19
L9.6
20
n.6
n
2r'5
n
22.b
B
4.5

2t.6
25

.5

'6
%

n'b
z8
4.6
a

30

4 4 2
4 5 2' 5 2

5 1 2
5 2 2
5 3 2
5 4 2

B 2
6 1 2
6 n
6 3 2
6 4 2
6 5 1
f l
7 1 0
f

7 4J.
7 5 2
8 l
8 1 1
8 2 0
8 3 0
8 1 0
8 5 0
9 0
9 1 0
9 II}

Elevafion.BaDge,

:--raru.
2,570
2,640
2,7r0
2,780
2,850
lvn
2,990
8,060
3,130
3,200
3,2@
3,330
3,400
3,4@
3,530
a59o
8,660
s,7N
3,78O
a85O
3,910
q970
4,030
1W
4415o
4,2r0
4ZrO
4,330
43e0

Fuze
scale.

I

1'5
2
2.5

3'5
4
4.5

5'5
o
o'D

8
8.5
o
o.6

10
10'5
r.1
al.5
12
12.5
13
13.5
14
14'5
IO

Elevatioa.

0 1 5
0 2 3
0 3 1
0 3 9
0 4 7
0 5 5

L L 2
r 2 l
1 3 0
1 3 9
1 4 8

2 6
Z L D

2 3 3

2 5 2
3 2
3 1 1
3 2 0
s
3 3 8
a 4 7
3 5 6
4 5
4 1 4
4 2 ' B
4 3 2



16
16.5
L7
1 t . <

18.6
10
l o . K

20
20.5
ZL
2t'5
n
22.5

23.5
24
24.5
25
25.5
26.5
t7
27'5
28
28'5
29
n'5
30

ElevetloD,

o /

6 3 0
6 4 7
c D u
6 1 0
6 2 L
6 3 4
6 4 6

7 1 1

7 4 7
7 5 9
8 1 1
s 2 3
8 3 5
8 4 8
9 0
s t 2
9 2 5
9 3 8
9 5 1

1 0 2
10 15
t0 29
t0 42
10 56
11 8

2L4 BANGS TABIIS.

Rongo.

IO-INCH N,.M.I,. GUN OF T8 TONS.

Cbarge: 44 tbs. P. Powcler, ̂ Projec-tilo : Common Shell,
without Gas-check.

Sang€.
tr'uzs

Scale.

I&raIs.
160
240
320
400
480
560
630
740
760
860
930

1,m0
1,@
I , H

1,300

1,440
! Jru
1,580
t ,w
\7m
1,790
1,860
1,9.30
2,000
q070
s,140
1200

L

t . 5
2
2.6
3
3.6

4.5

D'D

6
6.5
7
7'6
8
8'6
o
9.6

10
TU'D
11
IT 'D

LZ

12.6

13'5
14
14'6
15

28
38
48
D6

1 R
ts
38
49
OU

20
30
40
5I
1

LZ
22

43
64

IO

39
50

2

0

0
0

1
I
L
1
1
2
2
2
z

4

Yarde.
2,330
2,400

.2,460
2,630
2,690
2,ffi0

2,750
2,860
2,010
2,W0
3,030
3,090
3,150
3,t10
s,270
3,330
3,390
s,440
3,600
3,57O
3,620
3,670
3,730
3,708
4,840
3,900
3,950
4,010



3,ANGE I!.A'3I,IS.

IO.IIICE B'L' GIIN.

Full Charge r 215 lbs. Prismatic. Projectile: 450 lbs'

2I5

RaDge
Eleva-
tioL

ot
FUght.

-14
.32
.48
.64
-80
€6

1.13
1.30

L.64
t'81
1€E
2't6
2'34
2'52
2-70
2'89
3.07
326
3'45
3'41
3'83
4'02
42
4'42
4'82
4'8?�
5{2
59',
5.43
5'64
5€5
6{6
6-
6'49
6'TL
6€3

Elem-
tioD.Range.

Length
)i tr'ue.

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
1800'1 ,900

2,000
2,100
2,m
x3oo
2,46
2,500
2,600
2,70O
2,800
2,900
3,000
3,100
3,200
3,3m
3,400
3,500- 

600
3,70O

Ilches.
'00
'00
'00
'00
'00
.00
.43
.50

'63
'69
16'&+
€1
97
.05
'r2
'18
26
'34

-49
.56
'65
r2'80
'88
€6

2.04
2-72
2'?.L
2q
2Al
2'*
2$2

2€0

Inc.he6.
2'88
2.W
3o�r
3'25
3.34
3.41
3'53
3'62

3'81
3.91
4.01
4.II
42L
4'31
4'4L
4'5L
4.82
4.72
4'82
492
5'0}
5'12
5fr

5'.4

5'65
678

7'60
7'83
8.06
8'29
8'52
8'70
9{0
I
9.48
s'72
I '

L0-22
L0'47
LOI2
10{8
L!21
11.50
7r'76
L2S2
L22a
t2'ffi
L?-82
13{9
13'36
13'63
13{0
14'18
1l'44
L4'14
15{3
15'32
15.61
15{1
1620
16.50

8
1 t
to

20

oe

47
52
57
2
7

13
1 0
25

,U

4
lt
18

82

46
54
z

10
18
26
g4

0
0
0
o
0
0
o
0
0
U

o
0
I
I
1
1

3,800 | 3 50
B;9oo I B 59
4,000 I .{ _q
4,100 | 4 17
4PN | 4
4,300 | 4 35
4,400 | 4 4
4:500 | 4 53
4.600 I 5 3
4;7oo I q U
4:8oo I 5 23
4:9oo | 5 33
5;ooo | 5 43

6,900 | I 15
|-.ffi | s tl
?:1oo I I {o
{2oo I 9 5q
7300 1 10 6
7;4oo I 10 19



216 r{,aNon TABIES.

lO-frqcu B.L. Gux_conti.nued,

Full Charge : 215 1bs. Prismatic. projectile: 4b0 lbs.

il:;:. I T.',ll:,?' i*";*'oRange

t**
7,50O
7,600
7,700
7,s00
7,900
8,000
8,100

Tine oi

-,:

16'80
17.10

17.72
13.04
15 36
1S'6S
19 00
19.33
19'67

Inches.
10 45
10 55
11
1 t
1I
11
T2
12
T2

11

7
I

35

50
5

20

50
6

22

1 Z

Yards
8,500
8,600
8,700
8,800
8,900
9,000
9,100
9,200
I,800
9,400

o

72

13

t4
15

20.01
20.35
20.69
21.04
2L-39
2I.75
t ' )  11

22.S5
23'23

8,200
8,300
8,400

IO-INCII B.L. EIIN.
ReducedCharge: 150 lbs. pebblepowcler. projectile; 400 lbs.

**"j3ti
Yards.

100
200
300
400
500
600
700
800
900

1,000
1,100

0 5
0 9
0 1 4
0 1 9
0 2 4
0 2 9
0 3 4
0 4 0
0 4 6
0 5 2
0 5 s

Time oI length
oI I uze

Inche*
'85
's2

1.00
1.08
1.16
t . t a
1'32
1.40
l . {3
1 .56
|o5

tt-t"

2'18
2.37
2.5 i
2.77
297
3'18
3 3 9
3.60

4.02
4.24 i



RANGX TABT,XS, 2I7

]0-INoH B.L. Gr:N-conti'turcd.

Reduced Charge: 150lbs. Pebble Powder. Projectile : 400Ibs

t l
Tjme of length
, Ilight. oI lruze.
1 l

" Inchcs.
r 12,41 4'S0

12.70 4.07
r 12.09 6.08
I 13'23 i 5'19
I 13'57 5'30

13'36 5.42
14.16 i 5'54
14.46 i 6.65
14.78 6.76
1-5'07 rj  rs.ss
15.69 l

I  1 6 0 0
10'31
16'62

I 16.e8 i
1 L7.24 |
i  1 7 5 6  r
I 17.3s

1S.20
1S 5 l

I 18.85
| 1S'18 I
i 19'51 I
i 19'84 I

20.18 i
20'52 t,
20.8C

I 21'21 I
21'60 l

I 
21'91 i

Eleva-
tion.

/ D 6

8 1 1
I 2.1
8 3 7
J D U
9 3
9 1 7
s 3 1
9 4 5
9 5 9

10 13
10 27
10 41
10 55
11 I
11 24
t l  39
11 54
\ 2 9
12 24
12 39
12 55
r"3 11

13 43
13 59
14 15
1,4 32
L 4  4 9
I D O
15 23

leng ih  I  o " - - .
oi Fuze- *'*". ' '

lncnes. Y aros,
L', i4 5,400
r..83 I 5,500
t 92 5,600
2 00 5,700
2 09 5,300
2 18 I 5,900
2'28 6,000
2.37 6,100
2.+7 | 6,200
2'57 6,300
2 66 6,400
276 6 ,500
2 86 6,600
2 96 i 6,700
3 06 I 6,Eoo
3 15 6,900
325 7,000
3'35 i 7,100
3'46 r 7,200
3 56 7,300
3.66 7,400
3'77 7,500
3 87 i 7,600
3'98 ' 7,700
4'09 i 7,300
4 20 I 7,900
4'31 8,000
4,42 I 6,100
4'53 i 8,200
4.64 I 8,300
4.75 8,400

TiDre of
n l  io l i

,
4'46
4.69
4'90
5 '13
5-36
5 5 9
5 8 2
6'05
6 2 9
6.53
6'77
7 0 2

t  7 '77
i  sou

s.28
r E'54
J 8.80

9.06
I 9'33
I 9.60

9.8?
i 10.14

10'42
10.70
10'9S
11'26

I 11.b4
L 11.83
, 1 2 . 1 2

Eleva-

*
2 2 7
2 3 5
2 4 3
z a z
3 1
3 1 0
3 1 9
3 2 S

3 1 8
3 5 8
4 8
4 1 3
4 2 S
4 3 S
4 4 8
4 5 9
5  t 0
5 2 7

5 4 3

6 1 9
6 3 1
6 4 3
o c D

7 7
7 1 9
7 3 2
7 4 5

Range.

Yards.
2,300
t 6 0
2,500
2,600
2,70O
2,800
2,900
3,000
3,100
3,200
3,300
3,400
3,500
3,600
3,700
3,600
3,900
4,000
4,100
4,200
4,300

4,500
4,600
4,700
4,800
4.900
5,060
5,100
5,200
5,300



218 RANGE TABLXS,

S-r|ICH B,L. GIIN.

FulI charge: I00 lbs. ?rojectiie: 180 lbs.

t ^ .
ume oI Lenq'th
fligbt. of Frize.

" 
-i-,-rr

" i Inches.
8 11 I 3.2r
s.38 I 3.31
8 65  I  3 .41
s.c3 I 3 5r
9 2 1  i  3 6 1
9 . 1 9  I  3 7 1
t i7 3-81

10.06 I 3.92
10.35 4 03
10'65 I 4 1l
10.95 | 4.25
11 26 I 4.36

11 85 4'5d
12.19 .1.69
12 50 4.80
1.1 s1 4.91
13'13 5-02
13'16 5.13
13 '79  5 .25
11 12 I 5.37
1.1.45 I 5.49
14 7s I 5.61

1 5 4 4  i  5 8 5

Eleva-
lron--;--;
4 1 6
1 2 6
4 3 6
4 4 4
4 5 6
5 6

5 2 3
5 3 9
5 5 0
6 1
6 1 3
6 2 5
6 3 7
6 1 9
7 L

7 2 6
7 3 9

d 5

3 1 8
8 3 1
E 4 5
8 5 9
9 1 3
9 2 7
9 4 1
9 5 5

r 0 9
10 93
LO 37
r0 51
11 5
11 19

1 1  4 7

t2 1

1 '09 01
3 '1S '07

5 '33 14
7 '50 I '91
I .68 

I .9S
12 I 'SS '35
15 i 1'06 '+2

1 9  i  1 1 {  5 0
23 1 '41  i  57
2 7 1 1 ' 6 1 i ' 6 5
3 2 1  1 ' 7 9 i  ' r i l

R7 i 7't7 '80

4 2 1  9 . 1 5 1  ' S 7
4 3  i  2 3 4  9 5
5 4  2 5 . 3  1 0 i
0  2 i 2  1 1 0
6 2.91 1 17

13 3'10 L'25
20 3-30 1'33
27 3'50 1 41
33 3'70 1'49
4 0  3 9 0  1 5 7
4 7  4 1 1  I  1 6 6
5{  4 '3?  1  75
2 4 '54  I  184

1 0 t  4 ' 7 6 1  1 ' 0 2
1 S l  4 ' 9 S 1  2 ' 0 0
2 6  1  5 2 0  1  2 0 9
3 4  1  5 1 2  1  2 1 8
4l 5 65 2'2,-
5 1  5 S 8  2 3 7
0 r j '11  I  l+6
I  I  6 ' 3 5  i  2 5 5

1 3 i  6 ' 5 9 1  2 ' 6 4
27 rj 's+ 9 t3
3 6  ? 0 9  I  2 8 3
46 7'34 ) 2'92
5 6  7 5 9  r  3 0 2
6 7'S5 3 11

il
i l

li
lr
ll
l i
i 1
: 1
i 1

ii
lz
I
ii
lr

Eiel-x- Tirue of Len3rh p.nd-
T i o n .  F l i 3 h ! .  u f  F w e  " - " ' "Range.

Yards.
100
200
300
400
500
600
700
800
900

1,000
L10O
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
2,70O
2,800
2,900
3,000
3,100
3,200
3,300
3,400
3,500
3,600
3,700
8,800
3,900

Y"",1"
I 4,ooo
i 4,100
I 4,'200

4,300
4,440

I 4,500

16 10
16 43
16'77
17 r.1
77'45
17 79
18 13
18 47
18 81
19 15
19 49
19 S3

4,600
4,700
I ROO

4,900
5,000
5,100
5,200
5,:100
5,400
5,500
5,600
5,700
5,S00
5,900
6,ooo
6,100
6,200
6,300
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,100
7.200
7,300
7,4O0

7,600
7,700



RANGX TABLXS.

.s.INCH B.I. GUN.

Reducecl Charge: 65 lbs. Projectile: l80lbs.

219

Time oi
T'l i rh+Range. Yl"*-

l ' - "

L7 57  1  1775
12 i2 i 1s.12
12 28 18.50

' t z
.27
.45
'65
'86

1.07
7.29
1 5 1
L . 7 3
1'95
217
2.tsg
261
2.S3
3'05
3.27
3 4 9
312
3'96
+'21
4 4 6
4'77
4.96
5 2 2
5.48

6 0 1
6.98

6'82
7 0 s
7.e7
7.65
733
8.22

'
0 1
0 3
0 6
0 9
0 1 2
0 1 6
0 2 7
0 2 7
0 8 4
0 4 1
0 4 8
U D D

1 1 t
7 2 0
7 2 9
1 3 9
L 4 9
1 5 9
2  9 r
2 2 0
2 3 1  i

2 5 3 i
3 4
3 1 6  I
3 2 8
3 4 0

2' i i
4 7t'
4 3 0  i
4 4 3 )
4 5 6 ,
5 9

Yards. I
100
200 l
300 i
400
500
600 1
700 i
800
900 l

1,000 i
1,100
1,200
1,300 l
1,400 I
1,500
1,600 l
r,700 i
1,800 I
1,900 I
2,000 I
2,100 I
2,200 l
2,300 i
2,400 I
2,500 I
2,600 |
2,1ffi |
2,800 l
2,900 I
3,000 l
3,100 I
3,200 |
3,300 I
3,400 I
3,500 I

t2 44 18 88
13 0 r 19.26
1 3  1 6  r  1 9 6 4
13 32 20.02

l t l
nleva- lf imc of I Lensth
tion. Flighi. lof Fuze.

t l
]--- l-- |-
I o I lnches.

5 22 ) 8.57 | 3.56
5 35 I 8.80 I 3.46
5 48 9'09 I 3.57
6 r  939 1  3 .68
6 14 I 9.69 I 3.79
6 27 10.00 I 3 89
6 41 I 10 31 4.00
6 55 10 62 | 4.1I
7  9  1 0 . 9 3 1  4 . 2 2'i 23 7:J".25 I 4.34
7 B7 | 1L.57 | 4.46
7 57 11.90 4.68
6 5 1 1 2 . 2 3 1 4 . 7 0
8 19 I 12.56 I 4'82
I 33 r 12.89 | 4-94
8 47 i 13.22 I 6.06
I  1  1 3 . 5 5 1  5 . 1 7
I 15 I 13.88 I 6.29
9 q9 i 11?? 1 C'$

, 'i 
I i5.# I ;.it

I 15 I 13.88 I 6.29
I 30 | 1422 I 6.41
I 45 14 57 i 6-53

1 0 0 1 1 4 . 0 2 1 5 . 6 5
10 r.5 i 75.27 ) 5-77
10 29 15.62 1 6'89
1.0 44 15.97 |
10  58  I  1632 I
1r. 13 i 16.67
r1 27 17.03 I
]] 13 I 1I,99 |



220 RANEE TABLES.

6.INCE B.],. GIIN.

Full charge : 42 lbs. Projectile: 80 lbs.

,, 
i Inches, t

8 16 I 3.23
Yards.
3,700
3,800
3,900
1,000
4,100
4,200
1,300
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
6,100
6,200
6,300
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,:00
7,200

'03
,07

.24
'3S
'54
'72
-90

! ' L Z

1-53
1'82
2'06
2 3 0

2.t8
3 0 2
3'26
3.50

3.9S

4-46

4.0s

5'50
5'76
6'02
6.2S
6'51
6 8 0
7'06
7'32
7 6 0
7'S3

0 0
0 1
0 2
0 3
0 5
0 8
0 1 2
0 1 7
0
0 3 0
0 3 7
0 4 4
0 5 2
1 0
1 E
1 1 6

1 3 2
1 4 0
1 4 8
1 i,6

2 L 2
2 2 r
2 3 0
2 3 9

2 5 7
3 6
3 1 6
3 2 6
3 8 6
3 4 6
3 5 6

4 1 3

Yards.
100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
L,300
1,400
1,500
1,600
1,?00
1,800
r,900
2,000
2,100
2,20A
2,300
2,400
2,500
2,600
2,700
2,S00
2,90O
3,000
3,100
3,200
3,300
3,400
3,500
3,600

o t

3.84
3 9 5
4 0 6
4-17
4.28
4'39
4.50
4'61

4.82
4.93
5.04
5 1 5
5.26
5'37
5.1S
5.59
5'?0

8'44
8 7 2
9 0 0
9 2 3
9.56
9 8 6

10 16
10 46
10.76
1t'06
11.36
11 66
11.96
72.27
12.57
12 Eg
13'r8
13 49
13 80
14.10
14'41
14.7I
15 02

4 2 9

4 5 3

5 4 3
5 5 6
6 1 0
6 2 4
6 3 8
6 5 2
7 6
7 2 0
7 3 5
7 5 0
b t

8 2 0
s 3 5
8 5 0

9 2 0
9 3 5
9 5 0

1 0 5
10 20
10 35
10 5l
11  7
11 23
11 40
11 57
a2 L4
12 31
12 48
1 3 5

'00
.a2
'04
.03

'28

.;t

.62 l

'82
'92

1'02
L.12
7.22

r.52
1.62
1"'1-2

L'4)

15.34
15 66
16 00
16 30
L6'62
16 94
t7 26
l / ' 0 5

17 90
18'23
18 56
18,89

1.82
1.92
2.02
2.12

'2.33
2.43

2.73
2 8 3
2'93
3.03



R*{NGX TABIXS.

6-INCH B.L. GTIN,

Reduced charge: 30 lbs. Projectile:80 ibs.

221

Range. rine ot i
FUsht.- l

, , I
. t t  I
t8 l'43 

i'5e i
i T I

1 i6
1 . 4 9  l

1.66 |
1.90 I
2.16 I
2'42 |
2.68 I
2s4  |
3'20 I
3.48
3 7 6  l
4 0 4  l

4'60 |
4 9 0  I
5'20 l
5 5 0  I
5'80 l
6 1 0  |
6'40 I
6.70 I
7oo I
7'30
7 6 0  l

I
Eleva- l
* - " ' l

---l
a  t l
0  0 l
0 1 1
0  3 t
0  6 i
0 1 1
0 1 7
0 : 1  I
0 3 2  1
0 4 1  i
0 5 1  I
1 )
1 1 3  I

1 s ;
1 * 6
1 5 7  I
2 E j
2 1 9  1
2 3 1  i
r 4 3  l
2 5 5  1
3  8 l
3 2 I l
3 3 4  1
z e 7  |
4  0 1
4 1 4  i
s 2 s l
4 4 2  I
4 5 6

Yards.
100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1,300
1,400
1,500
1,600
r,700
1,800
1,900
2,000
2,700
2,200
9,300
2,400
4500
2,600
2,700
2,800
2,900
3,000

Lupgll, nuog.. li::* Tilj"?t

Inches. Y3rds. o I
' 0 5  3 , 1 0 0  i  5  1 1  I  7 9 0
. 1 0 1 3 , 2 0 0 1 5 2 6  8 . 2 0
'16  3 ,300 I  5  41  850
' 2 2 1 3 , 4 0 0 , 5 5 7  8 . 8 2
' 3 0 i  3 , 5 0 0  6 1 3 1  9 ' 1 4
. 3 8 1  3 , 6 0 0 1 6 2 9 1  9 . 4 6
.47 

ir 3,700 | 6 45 9.78
.56 3.800 7 1 1 1010
'66 3,900 1 7 17 1 10 43
. 7 6 1  4 , 0 0 0  7 3 3 1 1 0 . 7 6
' 8 6 i  4 , 1 0 0 1 7 5 9  1 1 ' 0 9
. 9 7  4 , 2 A 0 1  8  5 1 1 1 . 4 2

1 . 0 8 1 4 , 3 0 0 1 8 2 1 1 1 1 . 7 5
1 . 1 9  4 , 4 0 0 1 8 3 8 1 1 2 . 0 8
1.29 4,500 I S 55 12.42
1.41 4,600 I I 12 12.'i5
1'53 4,700 I I 29 18.10
1 ' 6 4 i  4 , 8 0 0 1 9 4 6  1 3 . 4 4
1 '76  i  4 ,900 110 4  13 .78
1'SS I 5,000 10 22 i 14'12
2'00 i 5,100 I 10 40 I 14.46
2.1L 5,200 10 58 I 14'80
2.22 I 5,300 11 16 1 15.14
2'33 5,400 | 11 34 I 15.48
2.44 I 5,500 i 11 61 15.82
2 '56  I  5 ,600 L2  E i16 .16
268 I b;?(]o 1 rz zs I ro.ro
2.80 5,800 i 12 42 16.83
2'92 l '  5,900 I 12 59 17'16
3'03 

I 
6,000 13 17 17.48

Length
oI tr'uze,

lncneg.
3'14

3'36
3'47
3.69
3'70
3'82
3 9 3
4'06

4'2b
4.41

4.52
4'M
4.78
4'88
5.@

5'25
5'37
6'50
5.62



Lenrth
of Fuc.

- - l
LaTge.

In,

3.25
3 3 6

3 5 9
3 7 0
3.82
3.93
4.05
4 . 1 7

4.29
J . d l

4'64

4.38
5 0 0
5 1 2
5.25

o 5 u
562
c  / D

. 6 X
f i F ;

Tiurc
of

I r l  i  r  l r+

7 9 0
8'20
8'i'0
8'S2
0 1 4
0.46
c.7s

10.10
I0 43
10 76
11'09
11 42
11'75
12 08
12'42
1,2'75
13 10
13 44
13 75
14'12
1.4 46
14.80
15 14
15'48
15.82
16'16
10 50
16 83
17 10
17'4S

RANGE TABI,XS'

6.INCI{ B.L. GUNS, VAVASSEUR.

R,educed Charge: 30 lbs. Projectile : 80 lbs.

.23

.59

.07
1 1 9

l  1 6 i j
I 1'90
I 2'16
\  242
i  2 0 s
I 2'e+
I 3'20
I  3 4 S
L 3'?6

4-Al
4'32
4 q g
4'90

5'S0
I  6 1 0

6'{0
6'70
7'00
7'30
i'60

,r7

Eleva-
r lot .

l i
Length of I

Ftze. I
l1 Range---J-1,

Larse.iSnall. i- 1 1

I n . l I n . l Y a r d s .
I l l  3,100
I  l l  3 ,200
I l l  3,300
I  l l  3 .400

. .  I  0 '36  i l  3 ,500
0'3s I 043 ll 3.600
0 ' .17  I  061 l l  3 ,700
0 '56  I  075 l l  3 ,800
0-66 I  090 l l  3 .e00
0 '76  I  105 i l  4 ,000
0'86 1 120 i 4.100
o'97 I 1'35 i l 4,?00
l - o s l  1 5 0 :  4 , 3 0 0
1 '19  1  165 1  4 ,400
1 ' 2 9 1  1 ' S 0 i  1 . 5 0 0
1 '41  |  19s  i1  4 ,600
1'53 i i '10 l i 4,700
1'61 i 2'25 l l 4,s00
1 '76  |  2 '10  l i  4 ,000
1'S8 | 2'55 l l 5.000
2'oo I 2'70 l i 5,100
2 ' 1 1 1  2 ' 8 5 1  6 . 9 0 0
2 '22  I  300 I  5300
2 '33  I  311 l r  5 ,400
2 '141 3-28  i  5 ,500
2 '561 3 '42  i  5 ,000
2 ' 6 S l  3 5 6  I  5 , 7 0 0
2'S0 3'70 5,300
2'e2 I 3'S5 j l 5,e00
3'03 I 4'00 l l 6,000

t t

^ Eleva-
Klnge t ion.

_i__
Yards. e

1 0 0 0 0
2 0 0 0 L
3 0 0 0 3
4 0 0 0 0
500 0 l.L
600 0 17
700 0 24
800 0 32
900 0 41

1,000 0 51
1 1 0 0  1  2
1,200 1 13
1,300 1 2.1
1,400 1 35
1 5 0 0  1  4 6
1600 7  57
1,700 2 8
1,800 2 7D
1,900 2 3r
2,000 2 43
2,100 2 55
2,200 3 I
2.300 3 2r
2400 3  31
2,500 3 47
2,600 i 4 0
2,100 | 4 1-1
2,800 I 4 2S
2,900 \ 4 42
3,000 I 4 56

t 1
26

57

29

f

17

5
2L

1!

4
22
40

16

S
2t
42
59
T7

S
I
I
I
I

10
10
10
10
11
11
11
72
1?
12
12



2233,A\GE TASLES'

6.L\CH B.L. GUNS, VAVASSEIIP.'

Full Charge: 42 lbs. Projectile: 80 lbs'

] ri*"
!ensth
oI I Ue.

"-*

Eicvr"
tion.

ot
Ilight.

Length ! f
Time Frize.

_ . o f . ,  - _ -  K a n g e '
l l t fu!  La.ge. snlal l

l;-i;. l;. i y".d"
.T 6 3.S00
'32 3,900

r '1S I 4,000
I .6+ I 4,100
I 'sr .. '37 4,200

.98 I 37 : .48 4,300
I 1.16 i '44 '59 4,100
i 1.34 51 '70 4,500

1,53 '53 i '8t 4,600
1 72 1 '66 1 '91 1 4,700

I 1'91 I '73 r 1 06 4,800
i  2 1 1  ' S 1  

I  1 1 S  l ,  4 , 9 0 0
2 32 1 

'69 
i 1'30 1 5,000

I !.53 i 97 I 1'41 I 5,100
I  2 .7 r  |  106 i  1 '54  5 ,200
I 2'95 I 1'15 1'66 5,300
I  3U I  1 '23  1 '79  l l  5 ,400
I 8.29 i 1'39 t '91 I 5,500

8.61 1'41 ? 04 i 5,600
3.S4 I 1'50 i 2'16 5.700

r 4rs I 1'59 2'20 I 5,800
4 . 3 2 1 1 . 6 8 . 2 . 1 1 1  5 , 9 0 0

i 456 7'77 2 53 6,000
4 S0 i 1'S7 1 2'65 6.100
5'05 1'97 2'78 6,200
5'30 I 2'07 2'90 I 0,300
5'56 | 2'17 3'02 1 6,400
5'82 I 2'27 3'13 1 6,500
6.os  I  238 326 I  6 ,600
6'35 I 2 49 3'39 6,700
6 ' 6 2 1 2 ' 6 0 1 3 ' 5 1 1  6 , s 0 0
6.90 I 2.71 | 3.64 6,900
7.1S 1 2'82 i 3'?8 7,ooo'i.47 

| 2'03 I 3'92 7,100
7.i6 I 301 i 4.06 7,200
8 05 3 15 1 7,300
S ' 3 4 i  3 ' 2 6 1  7 , 1 0 0

Elera-
non.

-;--7

0 3

5
6
6
6
B
7
7
7
7
o

I
I
I
I
I
I

10
t 0
10
10
11
11
11
11
1?
12
T2

8'63
8-03
s.24
0 5 5
0'80

10.17
10,49
10'81
11 14
1 1 . L 7

11 80
12 1.3
72'41
12 81
13 15
13 60
13 85
74.21
14'57
14'93
15 30
$.47
16'04
16.42
r0 80
17.L9
17.58
17 s7
18 37
r.8.77
19 13
19 50
20'00
20.42
20 84
21 28
21'68

In.
3.88
3.60
3 6 2
s'74
3 8 6
3.09

4'24
4'37
4 6 0
4'68
4  7 D
4 8 8
5 0 1
6.14
6.27
54L
D'5b

6 0 9

€

?
q

33
44
56
I

20
32
41
o l

10
23

50

18
32
46
1

t
10

3
19

8
26
42

T7

11
29

i

i

t

i

2 0 0 0 7
300 0 11
4 0 0 1  0  1 5
5 0 0 1  0  1 9
6 0 0 l  o  2 3
7001  0  28
8 0 0 1  0  3 3
900 l. 0 38

1,000 0 43
1.100 I 0 48
1,200 I o 54
1,300 I 1 0
1,400 1 6
1,500 I 19
1.600 I 1 18
1,?00 I 1 25
1,800 I 1 3?
1,900 I 39
2,000 I 1 16
2,100 I 1 53
9,:00 I : 1
2,300 I I I
2.400 2 7i

2,600 9 34
2,700 i 2 43
2,800 I 2 52
2,900 I 3 1
3.000 I 3 10
3,100 : 3 20
3,200 3 30
3,300 I 3 ,10
8,400 I 3 50
3,500 I 4 0
3.600 | .1 11
3,700 j 4 22

Range

:--:-
YATOS.

100
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va' I
n .  I

I
l

,
0
0
I

10
t 6
23
31
40

0
10
2l
32

55
7

20

1
15
30
45
I

t7

, 5 1
i S
; 2 6
i 4 4

s
0
0

lI
t9
l1
ii
\ ?
t ;
13q
I
.1
I

i i
l 5
i ;

Rancel- t

I
l- I

Yards.l
1.00
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,S00
1,900
2,000
2.100
2.200

1,000
1,100
1,200
1,300
1,400
1,500
1,600
1,700
1,S00
1,900
2,000
2,100
2,200
2,300
2,400
2,500
2,600
t 7rn
2,800
2,900
3.000

R,ANGT TABITNS'

I2-rn. 3.L. Gt,n'TS'

Charge : 3f lbs. R,.L.G3' Projeetile: 12 ibs'

Iuitial VelocitY: 1,650 f's'

t i 1 1
L Leug:th of I
I F u z e l I

't'inie.J L Range. I

l -  f , t " i l I  I
S D a l r . l  , , , . .  I- l - t ' - * - - l

, I rr. I rn. li Yar<ls. I
. r s I  ' o s I  oo  1  3 ,100
. s r I  u I  0 1  i : , 2 0 0  I';s i rz | 'o+ 3'3oo l

t.o3 I 5+ I os ll 3'4oo I
r :s I '?1 I '1: I 3,500 L

EIeva-
tion,

6 !
6 9 1
6 4 0
6 5 9
7 1 9i is I 'ti I 'r: I s,roo

1 53 I 'n0 | 17 iL 3'600
f . i s 1  1 ' o o l  ! 2 1  J , 7 o o
2 . 0 4 I  f i l I  ? t J  3 . 3 o o
2 3 0  1 J 6 I  3 7 I  3 , 3 0 0
! ' 5 6 i  f i 0 l  ' 4 L i l  4 . o u u

7 3 9
7 5 9
8 2 0
8 4 1
9 2
9 2 3
9 4 5

10 'i

10 20
10 52
11 15
11 40
12 tt
12 33
L3 1
13 30
1 4 0
L4 31

1.5 36
16 12
16 51

18 1g
1 9 6

i ' ; 6 i  t i o l  ' a o l  n ' o o o
I s 9 1  1 c 4 I  ' 5 u  J  4 , 1 0 0
r o s l  1 T 7 l  t i s  i  4 ' 2 o o
l 3 4 L  r ' s 8 l  s o  I  * 3 0 { l
l 60 l'ul | '05 4,+oo
s . s z I  z r + I  1 ' 1 9  J  { , 5 0 0
4.14 I  2 ' j7 |  130 1 4,600
442" 2 '4L l  150 I  4.700
4 .7 r . i  2s5 |  1 ' 69  4 , s00
5'00 I To I 1'S7 lj 4.000
530  I  285  I  204  l 1  5 ,ooo
5 r i o l  3o0 l  2 ' l o  L  5 ,100
5 9 1 1 3 1 5 1 2 3 4 r  5 ' 2 o o
6.13 i  331 1 250 i  5,300

i sg 1 r'c+ | 'su j +,roo
3 o 8 l  1 T 7 l  t i s  i  4 ' 2 o o
3.34 L Is6 I  'so r l  l .Joo
3 00 l'ul | '05 4,+oo
3 s7 I  214 I  1 '1e l l  { ,500
4.ri tt 2.27 | 1.30 1 4,600
4.42 '1  2 '4L  l  150 I  4 .700

;# 5'is I ioi l l  s,+oo
6'90 i 365 I 2'84 5,500
7'25 3S3 I 3'01 I 5.600
761 i  401 |  31S 5 ,700
7 . 9 0  4 2 0 I  t s ' 3 6 i  5 , S 0 0
s 3 s l  . .  I  3 5 5  r  5 ' 9 o o
8?s . .  I  3 '74  I  6 ,000

length
oi Fuze.

Time

Med-
lU]U.

9 1 0
s 6 1

10.03
10.45
10.87
t-t '30
11 75
12 20
12 65
1 3  1 0
13 55
14 00
14 45
14 90
15'40
15 90
1.6.40
1ii.90
1?'40
r7 92
18'44
18 96
1"9'50
20'04
20 60
21'1tt
21'70
22 36
23'00
23 70

3.93

4 3 3

4.73
4 9 4

E

a



l,.{r\G! TASIXS.

9-r,a. B.L. Gtrli'S.

Charge: 2'5 lbs. Projectile : I lbs.

n5

I Lencth
of F[zo

] M.&Med-

_t'.i:-
In.
3 5 0
3.68
3'86
4.04
4'24
4 + 3
4:63
4'84
6 0 4

d

R

ci

N

tsr

a

Tims.

t \

5 A i
9'02 |
9 4 0  I
9'80

1020  l
r.0 60 l
11.04 l
11'48 I
11'92 |
1230  I
1 r ' n R  I

e9o
8'64
9'02
9'40
9'80

10 20
1 0  6 0
11'04
11'48
11.92
12 30
L2.08
13'24
L3'70
14.16
14.64
15'12
15 80
16.08
18'56
77'04
77 52
18 00
18'50
19.00
19.60
20.00
20'50

nleva.
tion.RaDge.

Leng'th oi
Fuze,

lfed- Shoft.tLlU.

In. i In
'00 I '10
.02 '18
'03 i '31
'0u '45
.00 I '61
.13 78
'13 '96
2 4  r  1 1 3
.30 I 1'29
qo I  .44

.49 i 1'58
6r, I I'70
'73 1'63

Yards.
2,00o
3,000
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
6,100
5,200
5,300
5,400
5,500

-5 ,600

ii
lrime. ]
I
;-)

' 2 5  I
'46
68
'89

1 1 1
1.35
1 6 0
1'86
2'l.2
2 3 E
2 6 6
2'91
3'22
3 5 0
3 7 S
4'08
1'38
4 6 8
4'98
5'28
b 5 5

5 9 0
6 2 9
6 5 4
6'86
7 2 0

7.90

I

tstera-
fian$e' 1i6o.

I

Yarals.l '

1 0 0 0 4
2 0 0 0 8
3001 0  13
100 i  0  19
500 i  0  26
600 l  0  33
Too l  0  41
80o l  o  19
90o l  o  58

1,000 I 1 7
1,100 I 1 16
1,200 i 1 26
r",300 i 1 38
1,400 I 1 50
L,500 2 4
1,600 I 2 1s
1,700 I 2 32
1,800 j 2 46
1,900 i 3 0
2,000 | 3 16
2,100 I 3 32
2,900 I 3 4S
2,900 i 4 4
2,4@ | 4 20
2,500 | 4 3',1
2,600 4 51
2,700 5 11
2,900 5 28

I

5 4 6
6 2
6 2 t
6 4 0
7 0
7 2 0
7 4 0
8 0
8 2 0
8 4 2
g 4
9 2 6
9 5 0

l0 14
10 38
1 l  3
u 2 8
11 54
12 20

13 44
1,4 14
t4 L5
15 17
ID  CU

16 28
t-7 10

'89 1'97
1 06 I 2'11

1.48 2 40
1 6 8  2 5 4
1 6 8  2 6 9
2.05 I 2 84

2.35 3 15
2'50 I 3 31
2.65 | R'47
2.80 ! 3 63
2.97 I 3.80
3'14 j 3.97
3 3 3  

]



PART IV.

DIRECTIONS FOR I"00At NAVIGATI0N. 
r

DESCB,IPTION OT' LIGHTS ON THN VICTORIAN
COAST.

All beari,ngs areftom seauartl, anrl magncti,c,

Description oi Lishr, &c, I 
ot,r:lt"t

I lv€rther

-* r'rrlr" rr;;;;;1,n **
orcler, elevated 250 feet above sea- I
1 ^ * - ^ l  A  1 l / l : r ^  7  - ' - . 1 r  , - - : r ?  1level. A l4'h-itc LiJht wlll be seen ,
lrom seawc.rd over alr arc of lEg
degrees; a ray of Rcd r,-i'Lht u.ill be
shown to thc eastwarr(l over t]re
f,aurence Rock; and a ra,y of Red
L,igltt, a,lso to the west.rvard, over
the soutlernmost point of Cane
Bridgewarer, an,l oic rnilc to sei-
war(1 oI suclr potnt.

The bearings Ima:netic) on wliich
the light will tre sieerr fiom searvar.cl
are as follows:-

Red, from 1V.S.\\'. to trV. ! S.
Wy'"ite, f.rottt \V. ,5 ,S. rounil nor-

therly tc E. l S.
Retl, Irom n. I S. to E. by S.



DInECTIONS !OB LOCAL N]!VIcTTTION'

Drscurr:or or LrlTrrs*co11ti'rl\Led'

oot,

Cape Nelson
*cont'L112le[1.

Portla"ndBaY'

Portlaud
Jetty,

Belfast, Port
Fairy.

Description o! Ligllt' &c'

Thc Liglrthotsc is 79 fc-ct high,

constr-uutcd of stonc, anci p&mted

Tlrhi'te.
Position:

Lat i tude,  3S'25'45" S'
Longitu,ic, l4I" 32' 55' E'

FizerL lVlite and Greett -LiXl.'' digp;
tric. of the fourth ot'cier', eLev&lco
i I 6 

'feet 
above sea-lcvel. Tho light

shov-s Greerl from S. bY E' rountl
westerly to N.\Y., and Whitcovet
t}.e andhoraqe beiween S. bY E'
andthe encl 6t the jetty.

Th"tightlto".e is bniit ofstone, and
coli;red lYhi'te.

Position:
Latitude, 38" 22'S.
Longitude, t4I" 39' E.

fied,. -! lxeo.

ced and Tla,shi'ni Li'ght, d.ioptric, oI
the fourth order,-colourEd fied,

1!milee-

9 mileg.

3 t o 4
milos,

showine a bri:tht .flash everY three
-ioutei. Atidiitanceof skmiles
and npwards it will aPPear as a

s tearJE' Iight tor-a spa-cg oI, I minute
and4b selonils, besudcleniy eclz.2csed
34 secouds, then -exhibtl.a brtgrll

flash, for 12 seconds' and be agaln
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Belfast, Port
Ta,iry-con-
li,ruted,.

Look-out
Hilt,

DI},ECTIONS TOX,

.Dnscnttrrox or' Llonrs-co u,ti,tzued,

Description oi I,ie:ht, &c-

Fieerl flreuz lti.ie'[. t]recn Di/Ltispla.ced on Look.
out lfill, visible l:etween S.IV hvbetween S.\T. by
W. and S.

eclipserl. for 3t secontls, when the
sleq,(t y h !htwtlL re-appear. I4-ithin
urree mrtes ot.th€ ligilt the ecLipses
will b-c scarcely obs-ervable, a con_
tinned. fixed .light being at ilrat
o.lstance, rn clear weather, visible
betweenthe iltervals of th; brisht'9eshe1 The IigJrt is clevared'4J
teet above ..sea-levcl,- visiblc from
J. oy tr. t lr. r'oun(l by west and
north to -\*. E. bv E. tE.

The liglrthouse is iircuilr, built of
stone, and colour.ed.pcrl.

Position:
Latitucle, tsS" 24'S.
Longirncle, 142" 10, E.

A 'Vhit; Li,J/"t is cxhiLiretl from one
of the lowel wiu{lows iil the above
torver. .  TLe l ight iscut tornark the
iilack biloy, moored irr lS feer off
t.ne norfllern extremir,y of thc reef,
r.li(i to po-intout tl rc best anchoraqe
tor.vessc.ls inaking tlre port aftEr
(1arlr,

, Norr.-Msriners arc particulerly caurioncd
to notc thcdisttnctife fsa1.r.a of thc port
Ia.trj 'a!{ Cxpc Otway Lig)rrs, rhc latter
oe_ lJ rL  , r r ra r ,  a ld  a t t i in i l lg  i tS  g rea tcs t
ouulsnc.i once every Drinute.

visible in
Clear

W€atheI.

3 miles
(about).



IOCAT NAVIGAIION.

Drscnrrrrox ot Lte*rs*cott'tittue&

v)s

Des$iption ot Ltght, &c.
Visible in

Cleor
W€&thor.Naoe.

W'anoam-
bool Lights'

'Warrnam-

booi JettY'

Cape OtwaY.

T wo lttu L_ LiXhls,tpper-a:rd. lower'
Lpner Llgnr: t ,tc't tY nite Light,
cli-oirtric, 6f the fourth order, I09
feei above sea'Ieve1; visible from
seawarcl from about E' round nor'
therlv to N.1[.

Lower Light, Iired' Rectr Light, 87
f eetaboiesea-1evel; visiblebetween
the bearings N. * E. antl N.W.

4 N .
Iited, &reen Li'ght.

Reloluinn Wl"it-e Light, catoptric, of
the trrst oT(let, showxng d' on'gnv
fl rtsh of four secott ds duration euery
minute: eleva,ted 300 feet abovesea-
Ievel; visible from E. by S. rounil
northerlv to W. * S.

The Liehihouse is built o{ stone,
ay].d colo1dred Wnzrc,

In acldition to the revolviag light, a
-Red danser lieht is exbibited at
the base- of trighthouse, 48 feet
below the revol-ving Ught. (See
Sailing Directions.)

Position:
Latitucle, 38o 5l'45" S.
Longitude, l43o 3I'E.

l4miles.

5 milee.

3 miles.

24 milts.

Nore.--Mariners are particularly requested :

to note the distinction between the Ofway I
and Schanck Ligbts. I



230 DIRECTIONS TOA,

DrscnrprroN or. Lrcurs-contbtuerl

:iaue, ] vr.itr. in
i  Clecr
I S eaiher.

Description of Light, &c.

Point Lons,
clale,

Point Ne-
pean Jettv
Lrgnt.

Queenscliff
Lights. "

Cape Oiway ] Th. Ot-n'oy shows a brisht
-continued. I, once euery mitttrtc.

flas

The Schanck sho.rs a brigur flash
once euo'y ttao mi.?urtes.

.?irecl Green, .L.47.4.t, exhibite<l

Ii:retl Rttl and Green L,,iXltt ,,lioptriu,
clevatcd UU teet alrove sca-lcvel.
The Liglrthouse is l,uilt of wood.
attd painterl in alternatc Jirutis oi
Red tnd, Blctcl;, covnnencing rcd at
top.

GrunLightvyllc bearingN. by W.
toN.W. *  W.

Re!! Ititht i' isiblc berriug N.\V. +
W. to W. by S.

8 t o t 0
miles.

f ron  j2 to  l i
ettY' 

1 
uiles'

I',i11/tt 
l17 miIes.

.L4LL VrrLn //?l/nr, c-xlLrulte(l lrom. 2 to i l
9r+ o-r_ Sanrtaly Sbatiou .Ietry, 

, 
ruile

Poi:rt Nepean

E[igh LigLtlron se: Firetl Wlti.t,. Ll,1lt I y
caroJioptric, of the sccorr.l order. ]
elevatecl 130 feet above sea-level. ]
visible on a,nv hprrirr' t..+-,.^- Ivisible on any bcaring between I
E. by N. anil N. Whin close in I
with Lorrsclalelanrl, irw.ill oulv be lwith lorsdaleland, itwill o"tv tre I
scen berrl,.cen N.E. bv E. and N_ I
With in Port  Phi l l in  

-Ttr . . ,1"  
+1.^ IHllhiL,I:" 

phiuip "H-a.{ tr,e I

NorD.-See Caution in Sail ing Directions,

yy rul l l r  ror!  rnl l i tp laci l (  is.  the I

l ight wili l-re visibie irom If.E. bv
E. rotrrrtl Lv north la{ y.-"+ +"^
S. w. uv rn .t 

s csL ru

'orD.-See 
Caution in Sailing Directions, I



LOCAI, NAVIGAfION,

DrscnpuoN ol Ltotlts-corttbzued'

231

Description of Li$ht' s,c'
Visiblo ln

Clcltr
Woether,Nane

Queensclur
Lishts*-
coititzuecl.

The Lighbhouse is Ltiitof -BJue stouc'

antl tlettitrs its nxttlrcl colouc'

Low lightltousc: Fircrl. Jlul antl
"ill,;,riiint, 

tlioPtric, of tlic rhird

order. flevatccl 90 fcct above sec-

level.

T\e Whitc Zidft,l is visible from N E'
by E. to N.11.

The Rert I'\17*is visible from N'E'
to N.N.E.

Wh'ite I't.,
1{ nrilce.

Iled t ight
10 nilos,

* \or! ro QuErNEcr'IrF LroIuS'

The iollowing notice has been publishecl in rcference to elteration in

these ligbts : -
,,on rnd aiter the 1st Novembcr, 1s90, rhJ.JgY Je{i-ngli-9.}t 

to tlo

.nr,Ll.JiE Fi,.T rrtrrriii*i11 tb arreied-ui exirititing rbe'Prh[te Li1ht or
the Festern sector ,ou, o-.graat ,o*-heito"tire erotwald' thereby -brinsinq
the eastern edge ot rhc r-on.ontJniiit'o'itttin the rlnge ol silch ilrd#

sector.

"!he I'ow l,'i!ht, ltrercfore' on anil ntter tb-e de-te montioned' will be

se." iioti' 
"iptdi.tting 

vessels bn the iollowing beering€ :-

" Western Vhite Sector, irom N'E' by E' -t-o-$'E I N'
'|,iflri*'*::*31;,1&T,,IiPi.l'"l""lo;*l;o"""ow.bvN'

. j:,v..:::l:. :"r^"j:'F- rf,H":3-"";;" ;;l*r#ifl*i#i*u AT'rJ*fr{?*
LiiJi," 1,"H''^?lttf #i, Tli iru r",iai*ii6" tr"!-tn" o"sser. iie'i;hJi
rDproachinq rhe Lonsda.le nocrt'io*tne'ie-st o"-tle Wepean Reef on the

eiit side otine teirway entrance."



232 DIRtCtIOlis r.oR

Dlsctrprrox ol f,rcrrts-co tzti,tzuet|

Name. i
I

Description of Ljght, &c.

NorE.-See cautions in Sail ing Direcuons.

W/,ite at,:l Rett LiX/ri, clioptric, of

';1:,k:'!", X;!, #',li::,;?it,i::T I s *'.*,
Lightship painte<l .perl.

,ll#*l+lt+t''it-{*t$f,l,ii'i:",'iiff I
Fitetl Ile,l attrl 1.4-hite, clevatcrl 3S

reet a,fove low water-
T[e ligltt shows -Re,l betrveel \..E.

by N. ant i  S.  by E.  i  E.
TIe iight shou.s ll hjle bctween -\-.E.

byn^. rouod westerly to S. Ly E.

The " Elstern light ,, (immetliatelv
un(ter Arthur,s Seat) is c, fiteiL

I Visibte il
1 Clear
I Weather,

I

Qneenscliff
Lights*-
cotzl,i,rutecl

Swan Spit
Lightship.

lYest Chan-
nel Pile
Light.

South Chan-
nel Lights.

'yThe 
ll'hite Lig/,t agaittfrom N.J[.E.

i round by N. to W. by )I.

w hLte &|tt{, fteLI Liqllt, diont.ic nf
the thirtl- 

"ta.s, 
ciir"oiua-idb';.;;

aoove hrgh-w&ter icvcl.  
I

above high-witter jevel.

r1:.-ll,sgl:J'" 9!"lllq1 rtl" Light, ",:: 
,.wul ullall lrel l,r le r ;-r. '  r '

It:r! R:( and, trhite: iiopir?.."li
t l l e  t o t r t l t  c l e s s -  e l c w n + . a A ' c ) 7  f ^ ^ +l1l: to$f class, elevaied'ti;;;;

lI miles.

13 miles.

above high-watet-,

l0 miies.



rOC.{! NAVIOATION.

Dlscnrmrox on Lrcnts-cortinu'ed'

933

South Chan- l
neI Lights-' 
con't';nuecl..

uelirllrand s
Point Light'
ship.

Geelong
Lightship

South Chan-
nel Geelong
Lights.

Dcscripiion ot Light, &c.

The " Eastcrn Licht " shows .ncrl
between S. bv \\'-. S W. nnd S.!).
+ E. Wltitc-betwccn S.U. + D.
iud D. by N. I  N.

The " soirth Charruel I'ilc Light "
shows -&erl from W. { S. rouucl
northerlv to N.U. * N. Wh'ita
N.E. + N. and S.S.E.
Norr.-Betrveen the bcarings of S.S.E. to

W. j S. this light is obscurcd.

Reuoltslnq llthitL Li,itt, showing a
bri't/,1 fl,o,slt every 30 seconds, ele-
vnic.l i0 feet abovc sca-leveI.

The Liglrtship is painted J?ccZ.
Norr.-A horn is sounded alternotcly u'.ith

a gong el'ery ten luinutes in ioggy weaiher.

Fiuerl Wh'tte Liglt't, eleva'bed 27 f.eet
above sea-level.

I0 miles.

9 miles.

Ihe LrchtshlP rs lallr le(L lfcd.
Norr.-izr. gong;- ls s6undcd evcry ten min-

utes in ioggy rveather.

On aud after 1st October, 1886,Iights
n'ilt be exhibited from two beacons
erected on tbe North 3ank, at the
Eastern and. Western sntra,uce to
the South Channel, Geelong. The
liehts will be of the orilinary jetty
tv:r:e, elevated 2l f eetabove the mean
16v^el of the sea' ancl will be visihle
i:r clear weather about 6 miles.

T
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Dlscnrprror or f,renrs-co ttti,tnted.

South Chan-
, i

nel (ieeloug i
Liehts-coz-
tLnued. i

Schnapper
Poiat-.-

Sghlapp_er
rolnt Jettv
Light.

Portarling-
lo]] tlarbour
Light.

?ortarlinq-
ton Jett]
Light.

Cape Schrnck
C6ast LigJrt.

Descliption of Light, &c.
Visible in

Clear
lveather.

10 miles.

3 rniles.

From the Eastern entrancc a ,&ed
Li,gltt wiII be shorvn towards Point i
Ilerrry and the Bird Rock, rvith a I
sector of Wlite L;,l,.t rnarliius a
clear nassare o{f rhJ Poi't \\' i1""",,clear passage oif rhe Point \l ' j l5ori
ancl trYilson Spit l]uovs.

The Light from fhe Wesiern Dnrrance
wlTIbe (]reen..

F;t^er.l lYlite Lilht, J.ioptric, of tle
f i f t l r  orduL,  e levatet l  J0 feei  abore ,
sca. lcre l ,  v is ib le a l l  rount l  to sea-.
ward.

Lightlrorrse painted Tllhite,

Ii.r,etl Rerl.

Iixe,tRe'tLi,1ltt. dioptric, elevnted 50 7 rniles.
teet &Love sea.level, r-isible bcrrvecn
the bearings l\'. S. W. anrl S. E. bvE.

Lighthouse-built of woorl, skelelon 
'

franre, and painted White. i

Fize.tl Graen Ligltt, vislblefrom r.r:y 
' 

2 to 3
polnt seawarct. i miles.

Firorl,untl lhpllnX^ IVlt.ite Liqhts, 23miies.
catoLl.roptrtc, ot tir c first ordet., show_
ing tl'riilht j.nslt evcr.y two milutes. ,
Tire Light at a distince of eight
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Drscnrrrror c)t Itewrs-cott tinu,ed.
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i

liame. ]
I- l
I

CapeSchanck I
Coast Ligl:t
-corzti,nued, )

tr'liaders
Jetty Light,
Western
Port,

Queensferry
Jetty Lisht,
w estern
Polt.

miles aud upwards, accorcling to
the state of-the atmosphere,*wiU
xDnetrr as a Stctulu Liqllt for t]ne
siice of I minut6, b6 suddenly
e'clinsed for 25 seconds. then exhibii.  :  - ^
a briol,t f,ash.for about l0 seconds,
and be againeclipsed for S5seconds,
wlren tlre Btendy Li,ght will re-
xppcar.

When a vessel is about six miles
fron the Light, the eclipseswillbe
scarcely observiible, a contilued
faint light being at tliat distance,
in clear weather. visible between
the intervals of ihe bright flashes.

The Liehtis elevated 328 feet above
sea-lei'el, ancl is visible between
the bearings W. + N. and S.E. f E.

The Light tower is built of stole,
and- coIolTrerJ ly nlte.

Ficecl Red ancl lThi,te Li,ght.

Description of Light, rirc.

Norx.-See Caution in Saiung Directions.

Ivraed Recl L,igltt.

4 h o  5
milss.

3 miles.
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Drscnrpnrox or Ltenrs*co nti,rzu,cd.

Descriptionoi Light, &c.

Fixei Green, Light.

lvdr,erJ Red Li11hi, elevated about I20
feet above sea-level.

Position :
Latitude, 38'52', S.
Lolgitude, 146", E.

.tr\xetl lYltite Light, cutopttic of the
first orcler', elevatecl 3,42 feet above
sea-levei, The Light is seen be-
tween the bearings of N.E. by E. .!
E. antl S. S. \Y. , an,l is c"gain visible
between rhe islands of-the Anser
Group on au E.N.E. bear ing.

The Lighthouse is built of stone,
aucL coloLrred lZl,dre.

F[ctshittg RerlLi.glt,t, clioptric, of the
folLrth order. The Light gives
.f,ue f,ct shes an rl ec|ipses d,l,ternlatety
in every minute. visibie in clear
weathcr rll rouncl the itorizon.

The Lightis elevatecl 180 feet above
sea-1eve1.

The Lighthouse is constructed of
stor1e.

Grifith
?oint, east
entrance'Western

Port.

Walatah
Ba,y llar-
bour Light,

Wilson's Pro-
n]ontory.

Coast T,ight.

miles.

Visible in
Clear

lveathe!.

3 rniles.

24 miles.

Cliffy Islancl
Lighthouse.
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Dnscr,rprroN or Lrenrs*corzti'ttued'

visible in

Description oi l,ight, &c' Clear
I lVeather'

Olifrr'Is]and
Lighthouse
-contxnuea.

Clo.mel Is-
Iancl, east
entrance to
PortAlbert.

,ffi1-
ioogitoa", 146' 42' 2{' E' :

Fiwd anrl Flashitq ila-al T'.in\ft, Il miles'

d.ioptric, of thefourth order' sr-low' I
ini a brilht iLsll every thtee t

mLutes a,t a distalce ot slx mrres '
and upwarcls. It will aPPear-as a I
Steady R e d Ln g a! t .!t_,:t'::.',T^:?.: I
.i""t"" totty siconds, be sudde.nly
e.Iipsed thirtv-four seconds, tben

extribit a UrlXttt Re,I -1la'sh for

trselve seconds, and be agarD'
eclioseii for thirty-four secords,
*fr.'" tn" StuatlY 

'RerI 
Li7ht w:dl

re-appear.
Wfr"ikitUio ut out three miles of the
Iigtlt, the eclipses wiLI be. scarcely
ofis."ooble, a- continued' Fit:ed

RetL Lilllti beilg at that distance
visible lietween ihe i:rtervals of the

brightiashes. -The ligbt is eleva-
ted." Si feet above sea-Ievel, and

i. 
"i"ilt" 

between the beariogs of

N.E. and W' ard S'
The-Lishthouse tower is built of

wood., 
"and colotLred Whi'te'

Position (aPProximate):
Latitude. 38" 45' I0'S.
Longitude, 146" 37' 50" E'



23S . DIF,XCTIONS FOR,

Dnscnrlrroir o n Lrerlrs-co ntinuerl.

I
Name. :

I

Gabo fsland
Light.

Description of Light, &c-
Visible i.!

Clear
Weather.

20 rniiesfi.,.e,l ll 'hite Lirtlt, catodiontric. of
tlie fir'st or.rler'. EIevatetl 

-I7g 
feet

above sea-level. 'Ihe Light is visi-
ble frorn scall'ard bedveen the
i:earings.E i N. rorncl lortherly
to S.trV. bv S.

The Lighthouse is built of Red
gr:rnite, ancl retains its natural
colo11r,

Position:
Latitude, 37" :14' 15" S.
Longitucle, 149" 55' 10" D.

BEACON AND DOIPHIN LIGIITS.

,. Bea,col or Dolphin Lights are exhibitecl at the und.ermen-

L-INrnA,N,ct ro Rrvxl yanna.

One RecI lirlLt a,t outer Rlacli Dolnhin.
1)ne (]rcen L}rht at the Elbow Beaion.
One Retl Lighton, tire Wi1liamstowl Bcacli.

If.-!,'srn.,l:rcn ro GrrLoNe llmloun.

.. O\e Wti,te ,Liqld pl.x"cetl on first Recl Dolphin, ancl inshore ofthe Geelong Lichtsiiio.

_03*fir.,1,J: i ff f.Sfl .i,l Ji] 
e w esternmosr R e d D orprrin on



IOCAT, NI'VIGATIO]i %S

?ItrR-HEAD I,TG}ITS.

Pier-head. Lights are exhibitetl at the untlermentionocl

jetties:-

Green LiglLts, visible two to thrce milos:

BeUast, Warrnambool, QuecnsclilT, Portarlilgton' .Sanclridgo" 
fr;iil"y Pier, -Iranliston, 

-Dromaua 
; A-nn-strect Pier'

Williutittto-tt; Grif6rh Point'

Rect Ligltts, visibie threo to four miles:

Portland, lViliiar,mstown Bteakwater' Williamstomr Towu

Pier, Sanclridge ro$ar Ciei, Scl"afper Poiut Jotty' Now

Pier (Brighton), Railway rrer (treelong)'

lThi'te Li'gltts, visible about five miles:

Ilastings Jetty, Cowes, Yarra-street Jetiy (Geelong)' Drys-

dale JettY.

RetI cr,ttcl White Light, visible four to fivs railes'

Flinclers JettY, Western Pori'
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SAIIING DIR,ECTIONS FOR POBT
PHILLIP.

_In passing ruirhiu.sigrLallirrg rlistrtrce of Capc Otway, vessels,
w.nether Doun,t  to tor t  l .h l lhp or  l tot ,  a lc |ccornlncnded to
show f,heir numbers, rlnd comrnirlicatc any public intelligencJ
they may be in possession of.

A sunken reef lies off C:rpe Otlvay, about ole antl a half
miles in a S.E. to S,S.W. llirectiori. Tle scr.ew steaner
Blacl;7,,irLl, rlrawiug. I3^feet, struck upon this reef. It is
advlsaote_to round ilte Uapc at a rlistance of rror lcss tlan four
miles, and when the Lighthotse bears W. by N. }N. 6 miles
steer N.E. 56 miles to l5ort Phillip entrance".

^K_eep ay Ofi rt17,r a t i1. D rt y t;,1 lrt.-Stnngcrs, if rvheu allrea,st
ot Splrt fotnt hnd ilrere ,ts ilot s[fficicrrt clayliglrt to take
them to Pilot waters, shonll br.ing the .shi.p rincl-er easy sail,
a,nd stanrl oll grd on shorc unril iiay)i;ht, not slro,Lling thcir
water to less thal 20 fathoms.

Eenty Reef.-In ruunin-g for port phillip, be careful to
avoid a.sunken rock, wi-th no,t more th:r,n'j.S fect over it,
wlr.ich Lies about tu'o miles off sh,oLe, near l\pollo l)ay, and
l3 milfs off.Ca,pe Otway. . Fotr beacons ol 

'ilre 
mlin lanti

mar l i  thc posi t ion of  t l r is  loc l i  ;  t rvo orr  Capc Luulrurv.  bear i rg
from eachbther S.E. { S. and N. \tr'- I N , tir" i,;;;;i"'pr*r"o'FVli,te, 

lhe -o3Er -ned,. ts'o o^n Poiui H'"yt.y, .ii.*iecl about
niue miles N- li. floru Crtpe Otway, l,c:,r.iirg"fron.L 

"rct, 
other

o^;4 
* . .  and lv .  +.S. ,  the rn l rer  or le pair r tc , l  IVhi te,  t \e ot tet

DLacE.^ rt\e"postt-toD ol rhc rock is marlicrl bV thc inccrsec_
tlon 01 two lnrcs tlrawtr tlrrough these l,circons. TJris danger
ig krown as Henty's Reef, is'stcep to, )raviug I0 itr,iloms all
round within o ciblu'. lengrh of it," lir"a,f.i? pl"t,"' a" tn"
sea n-rrly brealis ol.the reef in batl .rvcailrer, ricsscls should.
give it a goqd ):er.th in pir,ssrug.



}O1{T I'IIIJ,LII" 
9{I

Cutrion not lo ltca':elo.-On no sccoltltt ght)lt lr l ' l t  vr':+r*rl b+

,:iiir;it**#rl*l:tll*t1"pi,*- ;'il i'*
i i i, i,,,, t o 3r1 cl th,c L ::l,t,91:' i! ;iii i " il ullliil"-1"i1,, ii1 " ; ri'1.1
i;;lt, .lm*Ji'*li\it,lliixl'*' i,'ii," r""'i .'rr trrr: rt*t. ur
the ticle.'".,,],",.-"n",ll:l. 

"cl*,P"tYJT,, *.lii",1"11,Jl;1y,r"i,tl[
:;"iTttX\*-?.,l,iiilr'?ill';; ;to,i'".,' ; tt"''l:rrrrurr t, -artc r a

li,':*ffit*#?Tfrifi; T"'tltil{ # j" *' i 
s r I r k:' ro'lr rrd to

Arpro; ctttt{c rrll Uxrn'rxct rrn'oM TI{r: fion'rrr'WaBr'

ff th" weother be at ail clear ofter lleeing Split )'oin!tliglt

'*[rit-.':"::'ru1;tl'gilll't';}l:[:$:li]]it"','g11
#l* :;'.';* lr*f:*;#h*I 1 ,l::"ii[:iq:{r$:$i
*[*";;1'.:l'"-, ilI-i Ji Hry-,nlx"i1i]irxi3,]&
:.iff 1*.T"'#^*ylki*'lt';1I*ll;;i,';;il')r'}'Jit?i
;ti"BH1tiiJi:l,,L"s*l'gl!iii:.#.T!ixl!:ilit'i"?f
$ffi:*$t*1'g:;t';*;[t];:;wr.::ltl'x'l?l::"T]xrh:
stances, has led to vessels going ashore'

AptnoecsrNe ssr llangocn rRoM Tlr! D'Lsrwa'r'o'

vesselssteeringiorthelreadsfr"ert)"Sll"t*.T:'***t"f;:

ffiil',XLtl*Tilf"if lffi ,to precipitous charactor or ths

:""1'"';- :l",:ff HlH $"'y;::u\i :Jkl"* li',T;li;lt* "l;tt
:*"f !15[iii',fi'l*:;-f,":."tHi'txJi.?ni*;]'i-Tu'nt
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Ptlpit; it, and a small-recf awash, lies of the Cape three
cables lengtir in a S.E. clirecb]on. Ther.e is a fi*ea nia Aosll
ing lt:/,it,;L;.Jht upon r)re.hig.lrest pftr.t of thc Cape. it 

".oil."Ot - \&-lllcll - ls _piILtte.t tvlr{lr. .-V essclS havj_ilg lrasSed Cape
Schanck s i ror i l , l  keep a goo, l  of i i r rg,  r r r r rn iug, ln"* , i .o*n"aJi f iu
entrance r l i ) t t t  t i ]ev oDcn.oi l t  thc Short l rn, l ,s  Blnf f  l ight_
bouses, 'r,v'liicltrre ,rot sler beforc Leafing W. i U o"iog to ti,.
h ig i r , l lLnJ of ,  Poi : r r .  Nepeau. i i l ter \ -cni i lg ,  t ro l  wIcrr  Dear r1e
4"L.t:-!tl,.g tbe l,oiut Lonstlale Liglrthouse to the .rvestrvard
o{ t{.\V, b,efore openi:rg out the high Lighthouse to the vesi
o r  t D e  o t ) e t l s l i _

Prr-or W,rr_ens.

Pi,l9ts.-Tle pilot vessels cmise from three to tv.elve miles
outsirle the flea-ds, borrorving ori cither shore accordiig to the
weather.

^ Pi-lot, )1.ayt.-Pilor vessels _carry by day n red cnd white
Ilag,ln lloi.r-Tontat str]pes, wlrrte upperlnost, lt tlLe nraiumast-
nead, and lretween srlnset im(t sunrise exhibit a briglit liqhr
at the forernast-head, and sbor.r' iu the lyaist a ffi.sh l;il,*
every quarter of an honr. 

-'--* rL6!!

Trner, Srr,;N.rr,s.

(See Table of Ticlal Signrls.)
ENrnewcl ro PoRr plrrr,lrr,.

The entrance to Port Phillip is--between points Lonsdale
and Nepean, borndetl bv,reefs off eac[ point, anrl an out.
lyrDg danger. _rne Lonsdftte -tiock, on the $.cst si,.le of therXlly-l -lll:,fiql "lX 

Rocks arc now r.crnoverl)_tcaving a
clear navrgable cl){urr€l ot hn"lf-a-milc l)etween them, With
tLve tathoms close to the Lonsdale Rock, cnrl from seven to
nine fathoms in miil-channel, ancl close over to the Lte site
of the lighrniug Roc)is,. but ships of heavy dmrrglri shotld
enaeavort to Kecp ln mrd-clllnllel, as ilre stroug tide riDDle
c:t,llses them to plulige severll fcct bclow the lerel of ihe
water.
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Porxr Loxsl'lr'l'

Fonns the westeln.side-of the cutraucc to Port Phillin-

and bcrrs from rtrnd-e-rs t;t#-n;li't:-ti" *itot' n"a W'

fi'; ;ti;; from Poin-i \-epca:r' It is ueititcr so high nor 8o

illi.ii}"* 
jil";l;iffi 'l"t';11','""ii:JiYftx1l",-r'".Hll.'l'f

Ei:""tii?.'iii,i'r"i*l-Fl,,g-.tnff no'tr its sott tlt cxtrcmity'
Lo:-sDALIj LI(]t{T'

(See Table of Lights')

dozlion.-Vessef: f:1"*g lbe Gtin Li'Jht' irr sight will be

outsiile ancl the tte(r,t ?tttllnt iigltt *ill bdinsiite th]o Lonedale

Rock, which bears b.D' 1."-, {ittoot nearly two-thircls of a

;i"i';;1il" ught' .Th6 blending of the trro colouls' whcn

seen from a vessel, wlll sllow shc ii in thc vicinity of' or in a'

ii#-itr,"1rti. danger. - Greut caution will, t[erefore' be

;;;.;;fi'b"f".-" theie colouts beqin to blcnd'

During the (ray-rrmc.: 3 :1." N.JY. I IM', passing,thr^ough

the Lieh-rhouse aiti fidel Fla,gstaff, leads over thc longdale

B'ock' 
- 

LoNsler,s Rnnt.

Lonsdale lieeJ extends S.E' from the Poilt threo cables'

l""-stb,;a is about one cable's length broail' The greater

parl is dry at low water.- 
LoxsPlrn Rocr.

Lonsdale Rock lies S. 56'E. six cables' iergth from the

narf fhs.tuf ; it is a small pi-nnacle rock, ha-r'iag. only 18

feet over ii. witb four and fi've fathoms close to' r'here ts &

;;;;;bi";t";;;1.-t50 fathoms wide, betwe-en the oud of the

;#;;i;h;;;tti,'io" 
".t.utt 

in clav-lig61 drawiag uncler 14

feet.
Porxt NsPur.

Point Nepean terminates the Peninsula-, which slopes

-"i""u" W'.U.W. from Arthur's Seat. It formstheeastera
B"tf 

"Il'f.. 
."lrance, is higher than ?oint l'onsdale, and con-

ffi ; ;';-;il;i'.;;dy- hummocks, slighilv covererl with
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Jrlty Lrgrlr.
(See Table of "Lights.)

PorNr NlrlaN Jnrry.
Moorins Buov. There is a Rerl Casl; Mooring Buoy pta.ced

75 fathom-s p.N.p. on the end of th" i.tty,-'ii li iuuo ,o.py
water.

Nrrlar: R,lpr ,rxo Rocn.
Nerreln Reef pro:ects v-est nearly.two- cables, letgth from

I-"_l*,rl 
Point, to ^\dpean Rock, 

" 
."il",tf i.f"q oiiirf,i"f; ^ o nra

cone-inQpeu lje&colL: lr.om thenc.e a continufttion of t],e reei,.ard seweral pinnacle rocks outside it extencls three ana a hall
cables' leneth further westward to,Co-rs.rir.Rock, at 150 iee]
to the N.N.n., off which is zr. smalf ,Leia"lr"J;"[, wih 10feet.of rvater on it. \repeau Reef is thy at lov- ,.oi." ou, tothe islet, but the remain-dcr of the reef is coveretl rvlir, , -^ "feet water.  

' r  r l r r  I  Lu J

The nor'thern eclge of the rocky ledge aloug Nepean Reef
trencls frorn Corsair Rock, E..by N.,-to one"cablL's lereth
noithward,of Nepean Point. - 1.hscoast outsirie NupuollFo"#
rs bouDded, by,a continuation of this reef ancl'nurnerous

1:?f:","?:,lrl,:I:P ::i ,"Il":.d rnore Lhan one to one amr atuttJ
i?rlrj"ll""i tjl:-shore, which raay be approacheil to a quarte;
oI a nll le ln nl 'e tathoms.

Cons,rrn Rocx.

-_The Corsair Rock may be -consiclcred as the outer eucl of
Nepeau &ef. , It is i0-feet-in diameter., na"iug g-ieet water
over it. Tlre clrart rrark is the cone"shape,I Eettbe:riirz onthe
rocky islet ou with Port Nepcan lVhite Bt:acon.

LuanrNc Bracorqs lon Drnr-w,rrln Cn.e.xxrl,
The bea,cons-the outer,fterl, ancl the ilner lf,bife_are sitrr-

2,fscl 
,i+ Lolsclale Bight, ncarly one and two-tenth miLs from

-forn_t I oxsdalc, arrd otrc arrtl six_tunth rniles frorn Queensclifflow L.ightlLotsc, and kc-n! in lin-c berring N.N.w. iW.; f""a
In \Vrrn Dot lcss ilran 4:l fect at lo\v lyater.



"::;;":":".victory.-h9,1+1.-:,T:H:rirr#'rx'$,.':hlil,ltf*';
bouse ancl .Holnt Lonsoale:-r

il:r. ritn tfi"Sr'ort]and's jlluff and.Tidal X]a8-st1$1'' It is a"

;;;;;t;i;; ulool u, cable'slength i:r extori-t'-with I0 fest

water over it, and tnree and fofir fath,oms -a 
'Iit'ole 

outsicle'

BilA;;ilil li io"*a"tu Bielilt thuilo*, foul ground' ancl

should be avoidecl by all veseels'

Ssox,tlelvP's Slurl'

Is situated insirle the fleads, about- two aud a quarter

-ii", NE. Te. t""m Point Lonstlc'Ie' It is well. marliecl by
i#l,"Li'f'ti;*i. 

-t 
O -*"i.ur Lights ), an obelis k, . telegraph

riliri'"""J-a-i.tth. Thc Lighihouses are 1,056 lg9! opg,Ttt
,r;;;^;-f.;'"'.t' ottru' S.-ts3" w., old I' !'1'.E' I'he
i'ilJri.l?o"a. " 

little to the eastward q{--the low Lighthouse-;
i,t"i= sb r*i rttet , .;ro,*ua lover half White, apper bil! RetI,
;il ;"". iGi;ding rnark to clear the Lightniug Rocks, which
afe no$' removecl.

QurrNscr,rrl LIctrg.
(See Table of Lights')

Alterati'on oJ Lou L'ioh't'_.Officers il charge of vessels are

"u.ti""f".iv 
rlq,test".l io trotice the alteration in Qucenscliff

io*- f-ieht] Tie alterrtion takes place--on a:rd after lst

N;";E;;, 1836, ancl is clescribed ii " Note to Queeuseliff
Lieht," in Table of Lights.- 

Uiitlor.-vessels intering bctween Port PhiIIip Eeads
should keep lhe RetI Lioht i sighL, rnd steer rvith it bearing

N.E. bv N., in Iine with high White Lzl/;t-- 
fn" 6hoos" of colour frim Rect to lilhite at the low l,jght

indicates aiproach to Lonsdale Reef on the west and to
Nenean Ree-f on thc east side of entra,nce'

fhese bearinss, it will be observed, show the low Light -to
be Whtte from ?oinb Lonsdale to a safe berth clear of the

Seef ; thence Recl, to r.safe berth clear of the Corsair Rock ;
ibence l[h;t.e to c ]ine passing from the Lighthouse through
the South CLannel to ihe sotithtrard of the Pope's-eye ancl
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black buoys, aud to the.northward of the lvhite buovs, so that
v.essels catght after dark v'ith lighi; wi'.rds ol arlverie-ticles il
tbe South Channel s-ill be aided,in thcir pftssagc through bi
a,_bearilg. of the.light. The clauge of loloul. t.our,fuii
ll hrlc ts mtcndc(L to wsru vesscjS appl.oi{cLi)S ?oirrr Lotrs-

dale and Nepcan Recfs to haul to thc eaicuiLrd 
-or. 

wesrward.
.as _the crse mxy tc, to.g,et iuto the slr earrr oi llul Li1l"t, rv\i[i
v- i l l  lear l  thcnr c lcar of  Lothreefs.  Thc tuo l ig l r r l  i r i  onc is
the safest course for vesseis oflr-eav.y drlnglrt crrtirirrg ):etween
the Heads. Sec Altcrarion of Lighrs.

Swer Slrr Ltclrrsrlrr.
(See Table of Lights.)

Caurroxs rN AppnoacgrN(l Sw-lN Srrr Lrcnrsnm.

, After prssiug Roy:LI Georgc Saud (scc r'urthcr olr) care mLlst
oe exercrse(l fo aroi(t scvclirl -siltIly lirroilb to ilte soLrthward
.and eastward oI rhe^Lights^Li1, nt.o oucsirlc tle Ligl,tsfij
wl!.lt noc morc tl)an rz rect oI watcf o\-cl fl:crn, brnriug froh
T,ightship }).N.E. ald S.]1. t y Il., erch rlistantabouta Iable{
lengln on Dearrngs nanc(I.

_ A sandy linoll. ro_ thc _sonrhwarrl of-tlLc Lightsirip. It is
.about one cable, i rL. lurgth,  t rending_-S. l i . .  I  S.  i r r " . l r is  \o. i
?y9Y: .tne s[loalcsr pirrt _is. at lls S.tj., rylrcrc ilrere [r.e oDly
141 feet at .tow water.. 'Iher.e are 17 fect over the lortheri
part of it.

A. checl;ered,htoy is-place,l o-ver. tht: shoiulcst part. There is
a passage with from lS to 20 fcet bctwecu tlie^knoll and tht
Lightship-

^ At night,. ar:.adrliti"grial scctor of Ilrrt Li11t,.t uill bc sirown
rom JnoruaDcr tlLtlll tow Lrghthonse, (Juccnscliff, visible
between the bearings of about-S.lV. Ly \\i. 1 W., dd S;W.
by Y. t W., or fror:n blg,cJr l,rg.y No._i to ilr."f, l";t N;. 2;
,at the entrarrce to the West flhanuel. .titcr passirig No. i
perch buoy, this sector v'ill indicate approar,ch trj atrcvE knoll.
^ 

Vessels mu:i rrol {pproactr t)re l,ig}itship rrecrer thau 100
ralnoms, outst(te ot wlrrcil ([lstancc therc is it c].cur.ehrrrrrel of
learly one-third of a urile, with three, four, ald fir,e fl,thouts
water,
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Slve,x Srrt '

A shorr is forming gl li:i;ilii1**'fi'it'i-ii ,"J-l);"t'"'.f'h'^'1'? :ll f: i"'li:il 1'"" ;i.'f.r""'i'ir' " 
^ 
J.' "f io ti" i' o'tb*a"'t

"i ?r' "'3', "'s-; t, ! iqlt :l'l'f 'il"J#,n:;i ";l;fi ; I 00 rath om e

"r Y;:Tl;f, ;:f il'illllii 1,11' ;.ui:''ip* cle ar or trtis r ecu'trv
formed. sboal.

Qulexscr'rm Btcur'

Great changes have taken plac-c sincc 1864' -Si'x 'banlis',ni**l![1"+i*l**ii*;l;;+it{tPi#
l'"T'*t#i"ot"il; 

tltf"l,i$": ii'e 'o"tl'-*e't ure being nine

:ll*:i*r]["'gx,"n"gi*-l*'*"U"$,ll;,""'1"r'ill,:
other four cables.

;liigl*;i[i{*',l"}"il#,"$-:N#-ri*l1;#i
Lonsdale Lighthotse oPen.t
edse of the bank reterred to'

Ixsrln rnp IInePs'

Inside the Heacls, for o* 
l;:1:liliiL|*lfcril"hth*1{

fr:T:,lt1-i*i'i::f]'1f,1'?;.-;; 
-miies 

is covered witii' sand
ffi f; ;ii,;'"ih * r i"r-, t n "," * " .: lt ::i, "#a:\:, t8i:il;t1
beirg buoYed, namelY, th€,
ih" 8th"ti ut" narrow and intricate'

RoY*r Groncp Slxn'

,"T;Jil,t?ff0"*:ffi 
",\iT;!,1!:"1ih"'*'i*:it.ilfritffi:

;"" ff. r;;;;ilS;;; spri ilightship' an-d'-a mle east rrom

the upt:er Lighthouse' rnt-?"'t"6' u"d i1 l:!T::d 
fto^

iml{iill*r r, ii"t**fjlJ;" o?lY"i?, ttl J:;
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other W. by S. and E. by N.; least wa,ter 11 feet, about
miciwav bctween the buoys, whicl lic in 16 feet'

This"bank has shoaled one foot, anrl moved 400 feet, out-
wards towards the IIeads.

PolR's-EYr Berr.

This shoal of sand is about a rnile long and tvo cables il
.width. ]ravils two feet water on the northern antl three ,
fathoms ou th]e southem euc1, which lies a mile ancl a hnll S. i
I lV. from Swal Spio LightslLip, atrrl nearly tlte same tlistance
S.f. ly E. from t-hc_upncl LighthoLrse., T[e S.JV; encl of the
Pope's ey^eis mlketl by a -R-r1 Luoy, the Royel George buoy
a D o u !  b .  D .  Y v  .

Nrcnor,solt's l(r'or.r,.

Nicholson's Knoll is a srnall santl ritlge off the Qnarantiae
Grorlnd. rvith three fathoms watel over it, anil five, six, and
sevel. fathorns close to. This riclge is of recent formation,
ancl lies in a north ancl south clirection, ancl is about a c:lble's
Iengtlr in extent; it is marked by checkered R^lct'ck and lVhite
buJys, moored on tlie north and south elds of it. The flag-
sta{i on lhe eastern encl of t}re Qnarantine Gronntl, bearing S. ;
bv W. I W., cncl tl-re upper f,ighthouse, bearing N.lY. by
ff. i rf..., phces you on the li,lgc.

M-o.s,xs ro Cr,p.,ln tuu D-lsclns AT TIrE EltneNct exn
Srlo.qr,s txsrul rgii IIEADS.

To clectr thc Lonsr2ate,SceT'.-Vcssels clrawiug uncler 14 feet )

mav. in the dav time, pass between Lonsdale Rcef anLl the
.o"!'by keepinj Swan l'oint a-little-open.east of Shortland''s
BIuff:-an,I nass-to the eastrvatd of tl 'Lese clangers' keep Swau
Point Bmc6n open ea,st of Shortlantl's Bluff untii the Light-
house on Poi:rtl Lonstlale opens well ancl clear of the Tida]
Flasstaftl

'!o clear thc Corsair llocl;s an'd atljctcett't tlatzllers'-Keep t'Ite
LiqhtholLse in line with east etttt of keeper's cluarters until you
opln the Wlti.tc Beatotz ol Point Nepeanwell out to the rrorth' I

Jard of the Rul, Becr'orz when bountl inwards, aud well oinj to
the southrvartl vrlten bonucl outlvarcls.



ro ctenr u**,, ,^::#:li'" *nn Ltsht'r'i' ;:
east to ShortlancL's lJrufl' -",:Tiiiii*#ig";qf;:r;'r;rsTr"f :i'&:'I'Jlie
t"'it,kili')[;]{ 

"l; 
p""1-ro pass to the -westward or the

=";;;';;i;uci ol the P.org'1;qe' clo not bring Swan Spit

'"F:"j::,'i,,:n; ::;f#: "\$rili, ifu i ! tc an ( ;lw al spit
ttiiriiii -i""p the Loottinl" Lighthouse open of Shortland's

Btfia3",.t1ig31'.,.?;:flgb$:tr^\'".":l:1"#i:Htffi g
:l;riT:Jd':"rt"? lltl1i""'n"&"'ti#"*iti' f li"T.N"p'eao., wi'ea
the eastern flagstafl: or tne {uarantiae Ground bears S'IV' by

S. vou are above tbe tsnolr'
- 

Sours Cn'lNNlr''

The South Channel is ni::e miles.long',free fr^om^daugers'

#'i**'=';:'ll"";]"$'t-ll'ffi :"i;*;'tl'l:x';l;ffi :;
;ft '#;.;?;;;h,"iy-il:l"fl 

JJ';l,Ti;'Hf ;f "uJ":Hiff#::l3"ig:ntg"h" l?H T": ;td,li; il' th';e-iitl'oms at the
:h;,1i'"1;ffi;lt'_*:"'Xf j^,'*:'X.*3"]lX;.il;:,il*,:1
HrlS::J::f,T'%*-#En'T;rbo-,;d;i'-r;tuuoo"uigu-'utu"
level, ancl the \testern, strown at an elevation of 27 feet from

a PiIe Lighthour" 
"r".-t"ooo 

ihe position formerly occupiedi;y

itit$1"|.,r1i;*'l;;ir,r:;:-ilf"{r-;l'11a.;ll'*t$:
bXx?:S"""t'lh;i*Jtn**i.":ilil:".:-"9"11""Tff 

'Jlf"l*
anil ball.

Wast Cn'rsNar"

rhe lvest channer * u";S*?t:lgft**:rrl,lH;" #l:
broad, free from dangers,
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th_ree to four fathoms throlgh it, shoaling suddeuly towards
both sides. The channel is mostly_usecl, ;oa t"o"tia byT#o
ligtrts and,f-ourteen buoys, the .Iight at tire lorver enrrance
Derng_ exDrDrrect rrom a L1g[rsnrp _on tlre bwan Spit. The
lighthouse at the upper eud of the channel is built oi piles]ou
the north-eastern edge of the l'est bank, in l5 feet or u.rro,.
is 38 feet above low water, ard i! vi.iLle_iu .1.". -uutLr."'ai
a distance of eleven miles. ^ The Ljgl:t is fixetl, a::cl shows iedl,etlrepnJ.E.bl N. and S. ly.E :l_ I.,-n"4 tVr,i,te beiiiei
N. E. by N..ro1,nd .n'esterly to S. by E. { I).^ Tbe njd Lieh; i;
cut to mark the black buoy off-Pr.ince George B"nk:;;;
fo. i lloy in. the 

'W'est 
Channel. Vessets pissirrq sfioolJ

keep half a cab)e's iengr)r to thc eastward of the Liglir.'-th.ele ore :hve Elacl: broys oD the port liarrd, lvitL odd
nnnrbers, and eiglt lfhiteLn,oys or the Stalboarrt'haud, wii[
even numbers. 'l'he tirst llrhi,te buoy^ on the Royal -Geor-ge-pan-k, ancl the large cone buoy (N9. 121 on the N.lir. ero,rwof
the bank *'hich foi'ms the -easlsir{e of tte channel, *.u ,*-
mou4ted by a staff and ball. The draught of water'for-sifis
navigathg the trVest Channel should be-iimitecl to 17 reet.

Cor,n's CneNNrr,.
Cole's Cirannel is the nesternmost,-is three miles long, and

aborr one qnarre.r of a mjle broa.l. wiiL tB fcet io ilie ir,r*uv.
shoalmg €Taclua[y to tLe shore, but sucldenly ro*arcls t[6
bank whrci. separatc-q-it Jrom the 1Vest Channel The en_
trance to this chaunel is above Swan Island; it is but little
used,

There a,re two Red buoys on the Starboarcl hand.
Draacnrors roa EN:rrnrNo BtrTwEEN rur Htlls,

Waiting the Tur!, of the ,I\ide.!-It 
is acivisable for vessels

y:]t3-g,,!: turn,ot the tide outside the Heads to keep poht
Ionsdale shore a,board, where the_ride runs fairer, ena, in bad
weathg!, small vessels incur less tlanger from tbe'tia;'rippl;;
and will have smoother tvater.
. Proper Timcto Enter the Ileads.-Should a pilot not have
oeen ta.ken on boartl outside the. Ilead.s, ancl t)ie ]ast_quarter
ebb signal be up, or it be flood tide, ste6r wiihinifr""" i'"ueou,
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oi lhe entrance, to brirg the high Lighthouse.on Shortiand's
il.,Fi^ r..," \ F hs t-l- unonfrhicfline of bearing' as you

;;;;";;;;; H"ua=," tl"'toi Lighthouse. will be seen to sea-

o'"rd of the upper one, when steer as lollows:-
""ii,;:iwiiiif"i rtiJa ri(tl.-with a fresh rair wind ancl
r'.-"i'tia.. r."p ii u t-o Light):ouses in one -unril you briag

i;;";t; i"iioiipoi"t\%pean open^to the rvestward' of

t'nai Point, when you are ln ctear or reers''"hii'rJ*rtniri-inh 
floort Ti'cle.-Wltin a scant.or 1ight v'iad'

r.ii"rWi 
"",f 

g""c1 ticle, ilo not shui Swan Point Seacon in

iltb Shortlancl's Bluff.

DrnlcuoNs loa lVrsr CslxNrr'

Entet'ing ct;gainst'. Ebb Tille.-F;rtt'erine the lleads rrith ebb
ticle. steerwhetr wllDm rwo miles of the lleads to get tlre low

ij;.h;;;" trto"t o poilt open E ol the higli one until you
fi;*t;;; ioior L6"sdului when haul as 

-close 
rou.nd the

iJi'r! o.."ti."tli toti"g care, howevet-, i{ Jour draugh-b
i.';";; i;-i;; 

"o't 
to sfiut Swan Island Beacon in with

Sn"tif*"a, SfriT, oot'ott any account to shnt il Swa'n Point
frtU lf." gt"f 

"otil 
yoo are-clear of the reefs anil have the

;";ClJ;t;A Poiri Nepean open-to the westward,of that
noini. when, i.f bouncl throtgh the West Cha-nlel, steer
\-.;. i fr.'i;; .lt" *li* Luoy wiich is surm-ounterl -by a staff
,"Jlifl- u-"a lies on tlte easi siilebf the S'W' end of the West
e;;;;i: ei;;s st'o"ttantl's Bluff a berth of two- cables'
it;;iil; o"aui-to avoiJ a ledge which ru't" about that dis-
tanie S.E- of it. Tbe Wite perch buoy and the lled bu-oyon
i[" iop"'.-"v" Shoal are to b6 teft ou tlie Starboard lrand, aTcI
;h;;iild. cable's length oi the former haul a little to the

"*tn*"ra 
fu pass betweeln it and the Swan Spit Lightship,

*ti"n 
"u"" "6t 

to keep Point Lonsdale Lighih-ouse to the
*"-.Ii""a-of Snortlarat BluS until you bring Swan Isiand'
Beacon on with tbe Swan Spit T ightshil', to which give a
berth three-cruarters of a cable's leng[lr rn passu]g-(bee
;;;;pil; ;i-Sr'ouL .o the N.E. of S#an Spit Li-gh*hip)-
then sieer about N.N.E' keepi::g the upper PiIe Ligbthouse
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alittle on the starboard bo'rq untilpas!N9, I2-Whi'tebuoy,
which has a staf and baII, then bring the Lighthouse on the
Porr bow, passing it to the eastwa,rd ; and if bound to Hob-
son's B1y, lteer 1(. bl n. 4-n for-Gellibrantl's ?oht 

light-
ship ; if-io Geeiong, dteer- I{. ]ry II. to" Pri:rce Georgc buoy,
and follow the directions for ttlat Hort'

Vessels under 15 feet draught may enter tbe \Mest Channel
between the Royal George a1*..Pope s-eye, sands' L,y \eep_il:g
about rnidway bet\veen trre whlte percn Duoy anrL tD.e lied
buov uutil Swln Isiand Beacon contes on with the Whi,te

"osli 
b.,o1r, bearilg N. \Y. by N. , when steer for th-e Swan Spit

Lisbtshi;'leavirq-tlre cask buoy on tlie ?ort hc"nd.
'Wtth 

d Scant Wintl aqainst Ebb Tide.-Yessels rvith a scant
wind r:roceedile up chartnel against the ebb must not stand
too clo-se over to-wai,ls the east bank, as thcy are liable to be
horsecl on it. especialiv at the north end of the channel.

Vessels working ir lretween the fleads, standing to the
westward. must h6ep Swan fslancl Beacon open of Shortland's
Bluff untii Poi-nt Loirsdale Lighthouse is well open of the Tidal
Flaqstaff, when vessels of light draught may starLcl more ia
shoie, keeping Sw:rn Point a littlc open of Shortland"s BIufl
maki:rg clu-e allowance, however, for the set of the flood tide;
and abive the Blufl standing to the rvestwarcl, do not shut ir
the Lonsdale Lighdrouse with the low Lighthouse until you
are a cable's length above the Lightship, when clo not stand
inside the iire of buoYs.

Sourn Cue,rsrr, Lrcrrrs.

(For clescription of South Channel Lights,
see Table of Lights. )

The colour of the Rerl Li11ht at Point Lonsdde is deepened
to a darker red than formerly shown, betrveen the bearings of
trY. bv S. and W. bv N.

ThJ deepeling of 
-colonr 

is macle to prevent the possibi.liby
of marineis nir,iigating the eastern dntrimce of the Soutl
Chamel mistaking these lights for the Pile Liglit in the South
Chanr:.e1.
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Vessels enteriag the South Chaonel from seaward should

.t"ui i" with thesZ two lights (Wi'te) in one b-earing. E'- * S:,

lri-ite 
"ppto".hing 

to v'iihin quarter of a rnile of ihe South

Cbannel Pile Light-, in vessels of heaty draugllr of water, ca're

-".t l" taken t"o biirg the Eastern Light un-der Arthur's Seat
..it to tl. northwafo of the Pile Light, in orcler to avoid

shoal soundings il 20, 2I, and 22 feetl recently o'btained by

Captain Staole'y wbilst re-surveyi::g tliis chalnel.--i.iter 
posslt:i the Pile Lighth6us6, steer about east, taki:rg

care to sier siel-)t of the LigLt a.gairL (RetI) before getting into

the viciiitv oT No. 13 buov. fVhen rbe eastern Light under
Arthur's Siat shows Retl,-the vessel v'ill be clear of the east
end of the " Middle Ground," when a course may be shaped
for eitber -Melbourne or Geelong. Vessels leaving for sea by
South Chanuel, heving made thE eastern Light under Arrhur's
Seat (f,ecZ), should stelr for it until the PiIe Light-opens out
{€ezl)'unon a W. } S. bearinq, rphen a course may be shapeil
io ri t6 pass it 6n the norih side, and then steer W. * N'
throusb tie channel

Sailng vessels workinq down, and when to the northward
and ilr ihe viciriw of t[e Mid.clle Cround and Great Sand,
will know when t[ey are getting into clanger wheg either the
South Chan-nel Piie Light'or the*eastern Light under Arthur's
Seat shows IZlile.

_They wiII also know their proximity to the eastern shore
when the eastern Light ceases to be visible.

Yessels may find Jafe anchorage anywliere il Capel Sound,
with the Sorith Channe] Pile L'ight-shosving Eed-, the only
danger being the " Ilurricane " wieck, upon which a " wreck
buov " ts Dlaee0,

Sours Cslrmr Ilrtvenos.

If bound through the South Channel, after clea{gg the
Ileads, steer alonf ibe south side oi the Bay, with Flinders
Poiat just kept opln of Point Lonsdale, in frorn nine to-eleven
fathonis, until Point King bears S. by 3., le6,ving the.Eed
buoy on'Pope's-eye Shoal'on the Port hancl; andirhen the
'Sf'hite 

bv.oy off Point King corres on vrith that Point, keep
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t b e .Fla g staff . ". 09, :' :*:iil r#it"l ?f gi#til lntl*.:,*l
:ir'j:" if F:i;1""s:ii.1, 1lri"u;i;'il'l;t ;pu'"ia.r'""".r,
i.""ii tii.- n'r,'i' ctitr r,ears p;lt,P; ,,.1*,'.1..#iifl j'fjiltltl1l
ll'i.:n:i]'i :.' ::.'i'llilX"i"f ff , ;;;; on th e. top or Arth-ur's
6lr,,"Ji.i 'ttii l lcrrd tlrrough tltc channcl, leavirg tlre Pile

iiir"fi"i,* on tlL. SttrborLr'f hrrutl, atttl rrbcn to-tltc errstward

:*'I'.",xim;i,,:ii"#i".'L';i1ttitlf iflifiiliiil:i
'i."' n. tl; -'r. ror trre letcer-blXt; i;::i"1:'.t"t+f li:liil,"*;when if- bound to Hg.b:gl
if bounct to Geelong l. rr. I W' I'1 miles fot the 3/ac'l buoy
of Pri:nce George Barlk'

Bra.rrxo ur rRl Sourrr Crr'lxxnr"

Vessels beatilg tirrough the South Cltanr:el unst be gnided

fr"' tir" fnoa, rrot ilanclinf into lcss th*n four fatiroms on eit]rer

ri,f".'"".'i"i*irt the lirr6 of Luoys; autl w)rcn past thc Pile

ili;lirir;"." tlterc is plcnty of r-oonl l'otwecn the, ]Iiddle

6.-"*ra 
"i"i 

tt,e shorc'irilicir tn-ry bc applotchctl rvithin hrlf-

;;iG-il; five fathoms; atrtl rvheu uleal of thc llidd1e

6r"""a-ttia to the northrvarrl of \'Iount Mtrtha you can

;;;a-;t 1he westward until the northcrnmost lancl of

i".i."t"a Heacl corucs on with sta'tion Peth'

A shoal bas been found between Nos' I antl 3 buo-ys' .It
b*;S.Ii. t v n + E. frorn No. I buoy, ancl nearly due W'

from No. 3 buoY.

The shoal lays about clue north antl south, an-cl is a cable i:r

fensih i.r.l hali a calle in breaclth, with 2I! ieet over it at

low water,
The shallorvest prrt !s a c;r'ble antl a half south of a line

fui*.u" No.. I ari,i 3 buoys,. an'l -t\vo lnrl a,cp:rrtcr (2f)

cables frorn tire fairway up chlulnel) vlz, tto IIgIlts rn one

E . * S .
This shoal is supposecl to be the s&me on which the Grea'

Bri,tain touched sonle Years a'go'
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Trll1 Srex'rr's 'rt ?tr'r 1'tcnrnousr:' Souru CII'{NNE!"

(SeeTable of Tidal Signals')

Nevro'ruos AT NrGI'rr'

Di,r ections Jor tlt:r,l5::T:';,"Jrn;f;il,{adxatins tne

Vessels from the southward and-eastward w;l\s^1$c hifh

H#; lTff& Til'l :ird,l "Yl ".:qr, P.';:?iW
Ef,f i.l,l""ili*i,i:'.:i";;+,i*"#*iTi::i:""1"i-:h:f i
"tJ"",1:-r.*,;"*.o::::tlT"iii:t;fi :-,il*fi :t'f*g"t3".tifl:
+lllrT-+i4:',i:iJr."Il'#ff r'j':1i9i"J':il{:i#"-.T,'$i*
ffiri##"i* 1"1#'*'i: j-":"'u}in Tf ri,1T t'$:
outtie9f;r"o.. 

to tl:e chart will show ttra!' as hitherto' tbe

:f:lm I'r'"- *li ltri:'J"'# * :R r T'ff ::"T: *:
bv S. bearing; btt snottt"t-hu *iud become icaut'and the

;""'*,"".x*tl,nulkill:t;i,'L'"Ji'i'J3.li#fi
#*rtg'*f i.T# g##l".t;,-l' ii" iiJfr l: f{ JiJl!
circumstanced. must -be ."#"r t. g'" about,"or haul.towards

ffig;")i?rji)#;lrl*l'sl*lu*:::*5i4:+W
pJ;nf il#.["r" rt"t r(."t" "to*tr]!rt"d1" 

wanr vessels erteri:rg

:f"'1"Bflilixryi-Hff ?:"l1:'t*:ir.-'J":""'#?#x#l:
!""iri,uip,.,*,",::-tl*;*.""oi,itt^f "*i,?JlXii-,i

llHli'':#:l::#{x'tr#i:"*r*:ixini'ffif l'tr
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to blend, it iuclicates vici:rit-y to the line.rvhiclt pa"ses on a

N.\V. bv \\'. bcal'ing fronl thc llgllt oD tllls oangcr'

\flen tlie Lonstlale Rctl Li'1itL opens- out fr1I, vessels rre

irsicli of them; ancl when -tliey.shut .it in oD a \\" '} N'

bearinc tlLeY lre insiJe the CorsrLrr lt'ock'

Vess'els sieering towartls the lVest Channel will avoid the

reef-otr Shortlarit's Blufl and the bank betrveen it antl the

Swon Spit, a,ncl also clear the Royzr'l-George Sand, when in
tt'"ir v;tilirt. hv not opeuing thc Il"d lrLy tltrovrr from

Orl!"=.fin" L'o*" Lights.^ TLJ trvo. ligirts, ( Bctl- rLnri Jtrrlila)

il;"4;d will clear tfiese ,1argers. . Whc] aLove Royal G eorge

Sanil, and when u'ithin three ca'blcs' Ieilgttl oJ.s\!'an-Sp-rt

i-iclri.hip, haul to the eastw.!.r(I,-o)ril olert tlIe. ll 'h;tc I'i-Jht

ueiiri tq;.""t.1-iff Low Light), and follou' directions for West

C'irannel.
Alteration of (lueensclifi Low Li'llzt'-O-ffic.ers in charge of

vesiels oa"igaiin! the entrance to Port Phiilip tt rrigln rre

narticularlv-recq,icste,i to py rttentioll to.tllc llteration in
'Queenscliff 

Low Light. The ultctation tatcs plcce-orr and

#ier tst Novernbe"r, 1556, and is described il "Note to

Queenscli-ff Light " in Tahle of Lights'

Vessels navisrrting the Sonth 0hannel l,re lenirrtletl that

the lov- light o; Shirtlancl's Bluff now shox's ll ' lrte from sea

"o 
tli. Soittt Channcl to tlre cast en'I of Crpel Sound'

Vesselsbelow Clpcl Sorintl rvlite pt t'cl brroy will bc rided

in tLeir passagc r.pir ,lo*,t tlic South Clttnucl, anrl avoid the

norttr siilc, b/not sliLrtting the liglit in, it being maskecl on a

W. by N. bearing.
Wiih a sicw to keeping 11,s flirrrra5l to the WestCiranael

clcar, ressels of iigfit ih'aught are recolnnrellJetl, when

anchoring off ShortlinJ's Bluff, to lritrg ttp -as close over

iowards "the shore as possib)c, on thc N.W' sirle of the fair-

wuv, iodicat"A at light by the .RerZ lay flo.rrr Qucctrscliff Low

iidtit; o"a Ly day tle Swan Spit Lightship just open trV' of

Nd. I -Black buoY.
Vessels of hetn'y draught shoultl anchor on the S.E' side of

the fairway, beirg carefLii not to oPerr tlte lled ray refelredto
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above; ancl by clay.the Swan Spit Lightship just open W' of

"it3,3i3fi#.";?i ilifl;' ar night :n. s|"tlr-dl.-p,1utr aro

"".;:J;A 
il;;;;ff ih' Iow Tight shuts in ou a \Y' bv N'

otilt*r"? 
pn..i ng t pper Pile Lighthou se. ll \\-est Channei' steer

5. r| iil!n i.'tli **llf"fi3, "#"g$I'lg$.s 
Point, which

Poilt forms the westerl sra

NorE.-In the above directions, particular attention to the chart &nd

leail is requesied.

Sgonr Rorps ron N.q.r:olttxc rrrn 
'Wnsl 

ClreNNlr' sv

Comi'ncr up the W'est 'l',"ffi ^'-Nislt't,-tffr-rounding
t#i;i';il, li"p' el" 

-ligrit'-on 
starboaih bow about a poi't

i"?tr"i-ig'bdi;d-rs on Stirbo-otcl clua+el then,Por-t Your helm
u"a t.Ulg PiI; Light about helf a point on fort oow'

Norr.-Pile Light cuts lted an d Wlti'te o\er No' 5 bhck buoy in West

Channe].
Goi,no clowt West Ch'atutel at Ni'gtLt'-Port youlhelm'-after

""iirl 
p1i. iigrti, tltt you ):riug 

"Pile 
Light ol Port ouarter

I;t S;""'sp't ii gl', i..l'ip.o""iji"i i;Y i k";P them thris half-
'wav through channei' u.* ill* btiog Lightship onStarboartl

b;; ;[;;f" poi.ntlrhen kee.p close to. Lightsh;p unt]r vou are

in RecI ray trot-qo"",.r",iif lo# fign[ and'^steer witU it

.booa u Poittt oo Sta,rboarJ bow'

S.r'rnNc DrnscrioNs lon GnPloNs'

Itt'n'er Earbour of Geelong'

Point Wi,Ison,Sftoatr.-Ships bound to- Geeloag should steer

f";;';h"'\'i';i"cur"""iuiper Lighthouse N'.bv w' six

#f"t io" tu" fzorl, booy, r'rfrich lies"il seven fathoms at the

;;;;[-;;d;liio." c6,i'eu Bank' When a'breast ol this

buov. ancl the extrene enld-of St' Leonarii's Eead (Intlentecl

ir""J.ir-f.i'i"n 5:'+-W , .i."i w. ] S. until Point R'ichards

i'.r*'sl ui E?, !.m;qigu a shoa'I li-es due Porth about three-

ouarters ot a mlle, wrrn not more than l0 feet on its northern
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end, wlrich is marked by a Blacl; buo5', l,rearing from Point
Richards N. + X. i:c four and a half fathorns of water. \\'tren
the latter is on rvith Poilt Richards, haul up S. by \\.. for
Lhe White perch buoy on the sour]:enr parr of loini \filson
shoai, which may be passed on either sicle unless the r.essel,s
draught of rvater excceds 14 feet; in that caser round ths
buoy a,s elose as practicable, leaving it on the Starboard hand,
The course is then N.N.W. for the imchol age of Point Henrv.
about a mile offshore in four fathoms, witli the middle of tiirl
town of Geelong just open clerrof Point Elenry; but if bound
into the ilner harbour, steer wherr you have the towu open
to.bring.the.beacon ol the Birti Rock to bear N.\\r. by 

.}{.;

which will leacl you down il three fzrthorns to the entra:rco
gl jh9 Sllp. Cha-nnel, -when the.water..gradually.shoals to
16 feet within a few fathorns oI the lYlt.itc buoy, rvhich must
be left on the Starboarcl hantl. Tilen steer for the Lightshio.
keep it just on thc Starboartl Low until close to; pasi her <in
the Port side, then hatl up ior thc Xcrl Lnoy, urd bring ii half
a poi:rt on the Starboard bow, leaving it and all {he Red,
dolphins ou tiie Starboalcl hand, and BlacJ: buoy and rglacft
dolpldns ot the Port hancl. Florrr thcre, a coursc mlv be
steered S.\\l byS. tlrree ancl a htlf miles to the anchorirge,
at thTee cables' )engtlr to the uorthrvlrd of the l.Larwoq i.
four fathonrs -0"."..-Thi. gr.ounJ bcing.soti r*[, ,tiiiLa?ifr
sand and clay, a,long,gcoqe.oj chain is required in stro:rg
wrnos ro pre\-cDt tDc sltrp drtvtng.

Troal Sroxer,s rlT GnEr,oNG.
(See Table of Ticlal Signals.)

Serr,rNe Drnncrroxs ron, Trln Nlw Cu,lxntr rNTo CoRro
Bey aNl Gur,oNc Henloun.

The artificial channel across the extensive sand bank which
flolts Corio Bay has been cleepened to 18 feet at 1ol, water,

The chaurel is about onc rnile arrcl two-tenilrs along in an
P. by N. 1nd W. by S. clirection, ancl is 132 feetwicle"at the
bottom, sloping io 165 feet at the surface at its narrorest
Dart.



?OIdT 3EII,I,I". 
25S

,'u#,#f; "l?#,'Htnk",if "**lil;,'l'HTl';:;E*:t.';i:,,fi'4;:11*,ii?*:l",,il'*'*T:"15",'#il;li:l;:i;
f*l":i.ifl K. 31 t,i",'lt+U :l; ;;,t ; t tr r o r' ui.'- clr n*n't', * T3'^-
ii#;i*iH'*lir$ru1r,'!iili li",t,*' ::iffl ill
dredgcd across the ncck or,sand rvhich folnls tlte south"cflstorn

H:qihf ,Httir:giWill"i,".',n'ti'iT;J"l't'J"li,
-1r'J*k*'J*1""*'l;f l.lL'-r:pr:.,.*'l\,arocris-
l*,,-,;t*Tilr*,t,,"*.#"tl'h':;';'*\i*'iliJ;1il:{
t6|*""ff 

:;-.1i"?ri;u= ror G c elou g, in ciu cl c<1- in t rrc se13,3]

;?'P-"41[ff ili,"J.':*iii""r.mii:iy,1llT;:*nt.rl
the 6uter cut; Passing vi)lc

irl.*",.quqe'"*,u,ol'"'n'-itlll*'""o""f 'm$"X-ri:H"lt
of a grp in the trees N ' lv

:ili"'-li"*'ri"*i"l:',1*"11**6irr'itli#i:8"#;ifl
'TT::iil:5"tt1'o:H.'"u ebb' set across theentra'n'ce or

nlrx"*i"l#klti:'tl,i;"1'::til#J1""'"'ri'1il*:n'*t;.:";;;;tzciruut:-i;lJri,i:Q'ilrrf 
,Jllnf"'":iK;j

33;r:fiii}#i,I'-i::h:*'s*ffi ur *,. 1rv,r bu
ffi :'i:'liff JJ#$'ts'ff shiii',E,iltT;-'Iiril"'"i#'if;
Tt*T'i;;llgJT,"'*t;"1tr,;"rn#i1i:;1t'Ti'*i'"5::9
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precautionto avoid collisions rvith other vessels, the buoys, or
Deacots.

Jo prevent -accidents, although there is rviclrh eaough for
orrlinary vesse_ls to pass each other from opposite aUeitions
ir this channel, -yet it is advisable not to do so. Offcers i
charge of vessels, are_recommended, when they_see another
vessel enteri:rg,the cl:rannel from an,opposite-dircction, ii
s'ait outside either enfi.ance until she has passed through. 

-

Porxr'Wrr-soN Sr.roer,,
A_rocky banli, upqards oI a mile in width, stretches due

-.ourh from Point \Vilson about rhlce miles, wittL very
irregular sorrnclings, varying frorn rcn fccr to tirrce farhomt
Th; lyl,ile buoy in the- soithcln cutl lies in four i"rfi"mr,
s'ith 16 feet pithin a ship's length to the northrvalcl of it.

Counsr B.ET\rqrEN llonsox's Be.ri ;lxc Gln.roxo.
Vessels bound to Geelorg from Hobson's Bav, rarhose

riraught of water. e-rceeds ]4^ f9-9!, slrc,rld steer S".h.. {-Sl24 miles from afair berth offGellibrantl's Point Lichtsl,i;for
Point Wilsou Whitcl:uoy, bringing l,oilc I-lenrv t"o beai \{.
] S. be{ore Statiou Peafb"o"s l\.iv. liy tV.; ttrioiuttow tlr.
directious alrclrlv givcn above.

A fourth-class 
-ov"crcld 

.B/arl Luoy has bcel placetl four and.
a half (4!) cables off anrl due souih of tlie e-rd of tlie spii
mnni:rg offrthe north shore, mirlway Lctween the JVerridee
and Little B,ivers.

- _l-he buoy.is one and a- qn.lrter (l]) rniles off shore, is in
15 feet at low wa.ter, ancl is sjx (6) cables, length irxide a
fairq'ay colrse between Point Cook :rld the p6int Wilson
stearnboat buoys,

Porsr llsNny ro SxA B.:r I hsr Cnen,rrl.
Vessels leaving Poirt Ilcnry for sea by the \yest Channel

sholld steer I.S:Iij. for Poilt-Wilson l,udv, ancl from thence
keep about a nr i lc  of f  shorc l r r r t i l  lo i r , t  F ichlrds l - re:r rs S.  bv
E. , when haul. up.E. l N, f9" tbe Blad; lmoy ofl prilce G eorg"e
Bank; a round hill, visible betweeu the tu.o hiqhest ]runmo&
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of Sratioil.?eak, :l:t -l:^I-t"?!r'iL 
to""#' 

ilil:lifi:lt:; lil:
i'-'#':.sl' J:i? Jii\i'il# i;; ir" iiio Ligr rr.'

?orrqt HrNTiv ro Sl* sv Sourlr Ctr'rNsll'

If Uoo"a ro sea frorn Ggslnno bv ths South Cllauncl, etoer'

after passing Ptioce t'eurge Lir?y'b'n' 1 U, 
^t,:,1::il":-lot 

tlto

easteiir m etrt 13 Lac t : -t'tuoy, **itii id. t"tit6untcrl Ly. o'.ntoil orrtl

ball; then fotloYr the uot"t'lo' givott for tho Sduth Chrntrol

outwards'
Soorn Cs'c'Nxrr' OurwAa'DS'

Vessels bouncl to scir from Hol;sotr's*Ely..by tho Soutlr

t'r"rlil"l1i".Jxliirt"in,l"rlU5f,:il.',,tj'li.'lili
iii.iai" C-4";J, teking urc to havo tho whito 

"tto' 
'l:3:tf.:-dlw.'[yri..r,"i"f 

]*,.::,il:,1"t'il1,'0,i,?ilirJ31i'.,inn-"iand. arter passins 1l:'l{iii]:. ;;li'";,, #ilii,; itrc Ligrrtl,ouse
up for the south $tlte cirrl^u

oiento the nortllvard ot ili" bbtt"unt"oryPoirrt trltgeto'ff;

l1trt"iJx+;i?r':'"",,"#*1*tl'x:m"iili{:[''-tr4
il;;il;;,; ?i1" I)igl'thorr.o o" *itt' the top of,Arthlr's Sea't

astern.anclt lrel inobonrolntNepeanopef,tothelort lrwari l
3i 

"ii;'Ifi 

;J;E oo bt'..'yoto'v Poiint' leiviug the 3/actr; buove

Eiii::*;**' "'lttl'*.'i'il*.il1*l$ 
;l'r" ::

d'b"r;;;;i;; i?;iniand Lightirouse, brinling the latier to bear
il:i."t;ii:, *lh-,vt'icr' i"*;k;;;] lie g-uif,ecl bv the stoto of
tides in Proceerling to.sca.

C('.ution.-No vesser snould anshor closs to the lleads'

.*ffiil i. to save the vessel from going ashore'

A*Cson.{op I*STDE rnl TIrj.DS.

The waters oi Port Phillip spreadover.a. surface of -upworils

of 800 square miles, three'fu'iiJt' 
"t 

which are availible for

lo"ir;;s';. 
-lil-aLpttr 

no-wuere inside the Lighthouse ex'

ceeds lafathoms; below tn"- tl" Uottom is ro-cky' and the
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grouDd foul, with very in'egular soundings. Off Point \elean
ihere arc several deep holes, with 30, 40, and 55 fetlioms
'water, and I and 10 fathoms close to.

Aucsonacn orrf run Ltonrnousg.

Yessels deta,i:red irrsicle ihe Tleads by contr:uy winds or tide
may, during the northeriy or westerly v.ind, anchor rvith the
High Liglithouse bearing lM. distant about a miie ancl e half.
i:r from 6 to 7 fathoms. The bottom below the above bearinss
is rocky; at night, keep thc Spit Light to the castr'rrcl of rfie
Jl-est Channel Upper I'ile Lighr.

Axcsoni.cr rx SournnRr,y Gar,ns.

.With a^southerly gale, haul over. unrlcr Point Nepean,
a,breast of the Quarantine Station, bctween Obsen,atorv
Point aud Point Ki::g, in about 10 to 14 fathon:s, a mile oh
s-b.ore.

' 
Nol ro ANcrroR, rN rnn CnaNxnr,s,

ft is not advisable ia batl weather to anchor in either the
South or West Chanuels, on acconnt of the ticlc ancl loose
nature of the bottom; but in S.W. gales, sma}l vessels vrill
find goocl shelrer unclcr Swan Spit, in 3| fatlorrrs, thc L-pler
J-ighthouse just shut in with Swar.r Poiul, aboLrt half,r-ilile
off shore; and vessels b_ound up, anrl caught in the South
Chamrel with a northerly or north-wester.Iv gale, will fincl
anchorage iu Capcl SoL.n'l Ly lrringing tlle whi-re ciiif to bear
S.{. , .a.nd the top of Arthur's Seat 8., in {rom 5 to I fatltoms,
sandy bottom; but, if .laylight permits, it wouicl be beruer lo
run back to the anchorage off the l-ighthouses.

' 
Nonrs Ern ol rrrl \Vnsr CneNwtr,.

Ships detained with sontherly gir,les at thc north cnrl oi the'Wesr 
Chaunel rvill fintl good inchoraqe bv lrringin: the

{pFer Pile lighthouse,. West Channcl, td bcai S. U/tf-L just
s):utti-ug i:r Station .Pelk with fntlcuted Head.



?oa'T !I{rLIJI"' 2fr}

?orsr l{rNnv'

rhe - best 3,':holuq: -u-i..Pit?,lrl,::Ht"i'J1'flt,:1"-,liilLti:
open clear of t l le- I 'olnt, u1,'

lf;oiiii 't*"'t..'tths oi a nrilo of shorc'

I'orl'r Pnrr'r'rt: IJ'IY'

Yessels navigatilg thc,lll 'y u'i:ove'thc.Chnnnoln-ttruy' if

necesscrv, ritlc rvtth gnotr g'' 'oo"tl-tttc-klo- itl trry purt of it'

ihere not l,ci)IJ :1 gl'cirtcr tt"itlt iit*" l5 futhorus rill 'ovcr tlte

Bav, and thc hol'tiug gtt'urtli good; but thc.wcet titl" 
i:I:,u:.

iii'"i,illi.1r." windiriu*lly I'dcre front rrorth round wostorly

i" S.i7., *tt i"g it thc wcathcr shore'

Llar: ro ll Ar"P'rvs K)*T GoINo'

In these directions, it is takcn for gr&ntcd.th&t' whcn athip

i, il[;;;;ti.- i" pil"1 w.atcis' thc Tetrl vi]I olwavs bo kopt

!""i!. 
-ry9 

;?a;", J* b. held' blaurclese who negloCts go valu-

able a gurde.
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TIDES IN PORT PHILLIP BAY.
Trnp or lhc.u \4',r,rln.

The ticles are so much influencccl by the prevailinE rpir1ds.
that o:rly an approximate tirne of liigh water at iun and
change_can be.alrived.at, which, with obselvations nracle at
the unclermentione,l points, arc ;rs fo]Iov's:-

Vertical Rise
atrd Fall.

I l igh Water,  Ful l  and Chinl ie

Spring. Nea

A
IliEh water on the beach at Point

LOnS(1:ue
Eligh rvater, mitl-chamrel, between

Point Lonstlale and Point Nenean
Eliglr watcr, liglrtship. \Vcst Ciranncl
High water, east end of SoLrth Channel
Iligh *'ater, 3irc1 Rocli. Gccloug
Eligh v'ater', Point [jc]lilrrantl, anti

mouth of  Rircr  Yr l l r

I I -  v ,

t0 50

2 :lr

Feet

I J U

2 1 0
9 t (
9 e n

4
I

3

3

2

z

Flooo Trlns ar rnE Hl:.q,os,
Swatt. Point, lVest Clnnnel, a,tul Soil,th Clnttnel._Tbe.fl.ood.-

tide comes frorn the sonthward ancl eastrvard, increasing in
strength a.s it nears the Ift:atls, serting right into the entrince
aeross- and through the opcning ir thc r.ecfs rvith gr.eat force,
spreading tov'nrds Shoriltntl's Bluff tnd Point-King. and
decreasing il] strellgtlr as it cnters the chanrrels, Jctting
towar(ls Sw:ui I'oint antl thlougli the trYest Chanlel in ai
obliclue direction, treurling torvarcls the Duck Polds and
Indentecl llead, rncl above the npper Pile l-ight to the N.W.
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acloss Prince George Bank, spreadi:rq from thence towards
Geelong Bay, Pointtook, and-Eobson-s Bay. In the South
Channeil, tLe floort sets to the E.N.E. across the Middle
Ground, through the Phnace Channel, and spreads along the
eastern shore towards Llobson's Bay.

Spr or Trlns, rtc.

Set o.f Titles in the Ba'y: Set of Tid'e at the Eeads: Rate
of TidZ at th,e Heads: Cit'rrent at Hobson's Bay.-Tbe ehb-
tide sets out of llobson's 3ay towards the S.E. for a ferr
miles, when it takes a more southerly clirection towards Prince
Georee Bank i thence trendinA through the various channels
in aiv oblique direction, the itream from Symonds'Channel
joining and iurning that of the West Channel belowthe Eoyal
Georqi buov. setting awav to'wards the bight berween Shorr-
land.'; BtuS'and P6iat ionsdale: thenc6 ont betweeu the
Ileads with great force, tbe body of the tide setting athvart
the entrancd torcards Point Nepean, and away to the south-
east. alons the land and into the bight between Nepean Poirt
an.l'Caoeichanck. betq-een two an? three knots,-and about
a knot ind a half in the Bay above the channels' In liobson's
Bav, durilg the winter months, there is always a surlace
current runiine out, owireg to the freshes which run down the
river : this curient freq ueitlv sets along bo th sides of the Bay
at the rate of two knoti. The tide is ieak in Geelong Bay,
except in the ship Cha::nel, where itsets two and. a haU knots
acrois the bar, aid becomes weaker as it spreads over Corio
3ay.

IxuunNcl ol rgE WrND uPoN TsE TrDEs.

The prevaili,nq winds have a great effecl upon the tides,
both as-regards their height anil the time of irigh water'

A sale f"rom the N.N.W., N., and N.E., will keep back the
floodiide for an irour, or even an hour and a half, later than
the time for calculation, and also decrease the height of the
tide.

Winds from S. to S,S.W. considerably increase the height
of the tides. x
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[.A.BLE OF TIDAL SIGNALS.

POINT LONSDALE TIDAI, FLAGSTAFT''

Fr,ool Trol Srcxlr,s.

A blue flag q'ill be hoisted hllf-mast high u'hen the tide
besins to floi.v in the midtllc of tltc entrir.ncc betrveen loint
Lolnsdale and Point Nepean ; it rvili be kept flying all ti:c first
ouarter oI the Flood ticle.- 

The second <luarter-a blue flag at the mastheft(I.
The third quirter-a red^ flag half-mast ltigh'
The last qua,rtcr-a re([ tlirg at the m.!stl]eac[.

Xss Trnn Srcxer-s.

Duri:rg the Ebb ticle the siguals are as follorvs :-
Thifirst quarter-a blue flag iralf-mast high, with a ball

underneath
The second qrrarter-a biue flag at the rnastlieacl, rvith a

ball rinclerneath.
The third quarter-a recl flag half-mast liigh, with a ball

underneath.
The last quarter-a red flag at the rnastheacl, 'rvith a ball

undernea"tl].

PILE LIG}ITHOUSE. SOUTII CIIANIEL.

The followilg Ticlcl Signals are exhibitecl lronr the PiIe
Liqhtirousc, Soith Channdi, iudicating the depth of *'ater in
thd deepest or northem side of the chimuel, iu the vicinity of
the Piie Lislrthouse.

Fnov Suxnrsn ro SuNsET.

One blue flag
One ball
One baU with blue ffag or-er

feet.
25
25+t
26



TIDA], SIGNAI,S. 267

leet.
261

27t
qR

28*
29

feet.
25
251t
26
26\

28
281
29

One ball with blue flag under
I w o  b a l l s . . .
Two balls with red flas under ...
Two flags v-ith led fla! over
Two balls with red. flaE between
One red flag

Fnolrr Sulsrr ro SuNRrs!.

One qreen light
One ivhite liiht
One white light rsith green light over ...
One white iight vith green light under
Two white liahts...
Two white lishts with reil rnder
Two white liEhts with red over...
Two.white lishts with red betrareen
One red lishf

GEELONG LIGETSEIP.

The following Tidal Signals are exhibited on board Geelong
Lightship to illicate dep'ttr of water on the bar :-

One blue flag
One ball

teet.
10
t0i
u.
rle
I t

1 0

t3
13tr
t4

One ball blue flaE over
One ball blue flae under .,.
_L'1 -O O&t.tS
Two balls blue flae under
Two balls blue flaE over ...
Two ba1ls reclflas-under ...
Two ba1ls red ffag over ...
Two balls recl flag between
One red flag

14i
15



sNARINGS AND DISTINCXS.

SEAB,rNGt 
{O 

DTSTANCES.

AII bearbzgs are mallnetic.

!ance,
Miles.

Couree.

Gellibrand to Bea, by Soulh Clratznel-
Gellibrand to easternmost Slack Buoy.. .
Black Buoy to Pile Lightltouse

. Pile Liehthouse to abreast of Shortland's
Bluf

Shortiancl's Bluf to Sea ...

Gellittrctncl to Sea, Ity 'l'Test Channel-
Gellibrand to Pile Lighthouse ...

Pile Lighthouse to Swan Spit Lightship
Swan S-pit Lightship to Sei ..: ...

G el libt" ancl t o G eelon g -
Gellibrand to Point Wilson Shoal

Point Richaltls Black Suoy to Prince
George Bank

Prince 
-()eorge 

Bank Rlack Suoy to the
easternmost Blnck Buoy

trVhite Buoy
Point Wilso; Shoal White Suoy to I

Shirr Chanr:el I
Shio Ohannel to New Cut ... I
Ne# Cut to A:ichorage at Geelong .. l

Geelong to Sect, by Sottt/r Chamzel- I
Point Wilson Shoal to Point Ricirards I

9n
91
o

201

4L

o/

Dtr

1

3t

6i

5i

t2

s  3 E
w. ,s .
\,Y. * N.

s.w. l s.

S. by W.
I !V.

s.s.w.
s.w.,+\4r.

s.w. t s.
N.W, bV

w. -
N.W.

S.W. byS.

N.D. by

E . +  N .

s.E. a x.



SEASINGS AND DISTANCES.

Bnearxes axn Dtsrelrcns -conti,rwed,.

S.  byE.

w. byN.
8N .

W. byN.
* N .

269

To Sea,, by West Channd-
Prince George Bank to Pile Lighthouse
(Directions as above through Channels.)

Poitzt Lotutlale to Western Port-
Point Lonsdale to Cane Schanck
Cape Schanck to abreast of West lfead,

l| miles otr
IMest Ifead to abreast Red Rock
Red Roch to anchorage off Cowes

Point Lonsda,le to Portlantl,-
Point Lonsclale to Cape Otway...
Uape Utway to Jul.ra fercy lsland
Julia Percy Island to anchorage at

Portland Jetty, beariag W. by. S.,
d i s t au t f , o f am i l e

Cape Otway, S mdks of,to Wan nambool-
Light Towers in one, North, leads hto

anchorage, two cables S.E. byE. ! E,
from end of Jetty

Calte Otway, S mi.les of, to Beljast-
Anchorage, a cable's length N.Vr. of

Slack Broy
End of Jetty about West two cables,

S F I  . s F

E. by N.

N.E. * E.
E. by N.

+N.
s,w.*w.
W. byN.
W. byN.

4 N .

17lj
8

7lt

6I
l o
l9

67
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APPR,OXIMATE
TIIE

A"?ROXIM'ITE DISTANCES

DISTANCES INSIDE
HXADS.

DIRECT DISTANCES.

Fron. I 0,u",.

Gellibrancl l,ightshiP

schJd.pper ro# 
:::

Geellug 
'W'lta,ri'

DroJooo " . . .  : : :
West Channel UPPer

?i1e Light
Queenscliff

9At- "+
26+
JY
q7

I9
t l

t l

2I

I O L

30
30*
r4t

o



IT{SIDT THX EXA'S.

INTEB,MEDIATE DISTANCES,

o71

Gellibrancl Lightship

Irankston
Schrapper Point

Dromana
Sorrerto
?ortsea
West Channel, UPPer

Pile Lisht
West Chinnel, UPPer

PiIe Light
?erch Buoy .'.
'Swan Spit
Prince 

-George 
SuoY

t ,  t t

Uapel soulct l juoy . '.

?o-int Richards Buoy

Pope's-eye Suoy

Point-Wilson Outer Buoy ...
,, Inner Suoy ...

Poi:rt Richards Suoy
Portarliagton Jetty ...
Prince George Buov ...
Upper Pile iight, West Chan-

neI
Schnapuer Poht
Uppef 

'White 
Buoy, v/est

Channel
Swan Spit, oid Symonds'

Channel
Pr ince George Buoy. . .
Dromana
Sorrento, oid Iaside Chanael
Portsea,
Queenscliff
Capel Sound Buoy

Perch 3noy, West Chaurel

Swan Spit
Queensdliff Jetty
Capel Sou::d BuoY
W6st Channel UPPer Pile

Lisht
Poi:ri Richards Buoy
Pone's-eve Buov
Point $'ilson, Outer BuoY ...
East Entrance, New Cut, over

alI
Queenscli-ff JettY

251
L'E

r o t
l 9
16+
20i

.4

lu
It)

r5+
,v4

t l
1*
4l

tt8

LL

D

l5+
5'

5*
5+
6*
ol

r l



272 A?pRoxrMtrn DrsrANcls rNsrDt rfix rIDrrDs.

. IxrDRMrDrarE Drsraxcls-contittn:erJ.

FroD.

Point lYilson Outer
Buoy

Poiat lYilson Inner
Buoy

Point W'ilson fnner
Buoy

Geelong, Length of
New Cut

West end of New Cut
Ilobson's BayRailway

Pier
Ilobson's BayRailway

Pier
Ilobson's BayRailway

Pier
Brighton Jetty (old)

, '  ' )  "
" ,, (new)
, t  , ,  , t

, t  , ,  t t

Xast Entrance, New Cut --.

Outer 3uoy, Point Wilson...

Geelonq TVharf
srrgnlorr J elly

Frankston

Schnapper Point

Frankston
Geliibrand Lightship
St. Kilcla Jetty
Sandridqe F,ailwav Pier
\ yrlllamstown Iown l-Ier
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NOTICE TO MAR,INER,S.
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The follorving Notices to Mariners are published. for general
info'mation:- 

w. F. WALKER.
Oommissioner of Trade and Custor::s.

Departnent of 'ftade and Customs,
Melbourne, Aug. 8, 1887.

Po*t Prrorre Bot.
The attention oI rnasters of vessels, pilots, aucl others is

tlirected to the followirg alterarions il- con-nexion with the
Lig-hts,andTog Sigual Stlrions in Port Philtip lay, and which
wrII iaHe encct 1r0rl1 tlre respectlve d-ates mentlone(l:-

Nnw Srvax Srrr Lrent Vlsslr..
Referring to rlotice rlated the 5th Januarv, 1582, it is now

not'ifed that on ar,.l after the-l2rh day of T.ieptember, IE87,
th.e.present Swan S!.it L.jght Ship, exhibiri:cg iwo red lights,
wrll be removed, aurl wrII be rep-tacecl bv a new iron Circular
light vessel, w-hich v'ill be moor6d in thi same positioq and
from vrhich will be exhibited. one Iieht.

The hul] of the new vessel is 3dft. in diameter. pairted
red, and is snrmouutecl by a round iron tower pai:rt6cf white.

The light wiil be a fourth order fixed red-lisht, with a
dioptric illumi:rating apparatusl elevated 35 feel above the
sea-level, anci will be visible all round i:r clear weather at a
distance of cight (S) nautical miles.

. Fog Sig.lals.-During thick aud foggy weather rr_arurlg
srgnars,wr.u De qrven luerelrom ev€ry ive mrnutes, i,e,, by
alrerDarely sounorng a gong wrth a bell.

Souru Csexvar, Prr,p Lrerr.
Adverti-ng to notice dated the l3th of May, l8/4, it is

hereby noti-6ed lhar on and afrer the Sth day 6f September,
1387, a ray of white lieht r,r.ili be exhibitedirom tie South
Channel Pile Lighthouse, ancl the centre of such ray wiil show

:r"r;,\q. 15 luoy, situate at the eastern entrdabe to the
JOUtrl UnaDnet, Y



274 NOrrC! rO MARrIirns,

TJre existiug rerl au,l whitc cuttings of rhe pile.light remain
unaltereil, but thc iiuL(tltronal wiute sectol wrll bc visible
rvireu approaching thulcto, ou tlte follorvilrg bealirr6s, viz., \Y.
hy S. f 

-S,^to 
\Yl.+ :. \ul:rgrrctic), rtrrrl is.usrablist-*a iorl tir"

pulpose of culltling pilots l,ucl Inirstels of vesseis lvhen near-
ing thc easteln entrrncc to the South Uhannel from Melbourne
or Gccloug to, iLscet f i r i r r  t lLc,posi t iorr  of  t l re p i le i ighthouse
carlier thaD helctoford, aud, corscqucntty to pro,cced ryith
grueter confirlellcc, ro$'ards thc clrstern, or shorc lig]rt until
tlle red sector oI tlre pue llglrt rs srglrle(t.

The sailiug directiorrs for tirc South Channel remain qn-
altered.

Glr,rtln.a.ul Porrr Lrcnrsrtrr-Foc Srcriq..\Ls.
ReferrinE toNotico to Marilers tll,terl thc 22ud ,Iune, 1878.

notice is hereby givcu that on alr(l oftcr rhe 3r,l Scptember.
lSE7, a sysreui 6f fbg signals will Lc cstalrlisiLcd ol bloarJ tbe
Gellibroncl lightship iu licu of those now authorizeci.

. During thick and. fog;1y wetthcr wlltrilg signlls rrill be
qiven therufrom at intcl'vals ot livc rtnnutes, [rv xlter-
iately explodingone rociiet antl sounding thc prescut Aurora
foghorn.- 

WAetirNG.
The roclicts explotle ot a hciglrt of about 600fi. above the

sea.level, protiuciug at tire sarue tinlc t! sharp report, which
should be l:eartl, un,lcr fil,vori\bls atrnosphcric contlitions, at
a distance of from five to six miles; but circumstaaces may
a,rise to prevcut even the rnost powerful sound signal froir
being heard two rniles clista,nt; tlielefore when the rocket
siellal is heard, it shoultl be ir,ssumcrl that the sorirce of the
soiru.l is not more thau flour I to I! milcs distant, and tho
neccssaly prccantious tulielr ir,ccordiugly.

ALEXR,. WiLSON,
Eugincer irr Cliargc Ports antl Ffarbours,- .

Depu'trnent oi l.orts arrtl Hul,orrls,
Melbounre, Augusi, 1887.

By Authority: Ronr. S. B&-{rs, Govcrnrncnt Printer, tr{elbolune


