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REPORT. 

TO HER MAJESTY'S 'PRINOIP AL SEbRETARY OF STATE FOR w .A.R. 
l 1,. l ' ~ l ~ o j 1 j • I ,. ' I " o I t r 

, I • , .. ~-> t i ., ; • ~ I , 1 ~ • ;· I , : , I. . 

• ·I : I j r 

WE, the undersigned, Me~bers of a Com;clttee appointed to ~nqui~e into 
the Constru~tio~~- ·Coridi~ori; ·an.d . Co sf . of.: the: fortifications and W.drks erected, 

; • ., , • • r • 1 1. 1 , • • • ~ • • 

or in the col,lrse l of,~r.evtioo, ;under the 30th_ and 31st Vic., c. 145, and previous 
statutes, hav~ the -honou~ · to make ~the following Report;- ,: · 
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·l • .. : PRELIMINARY- STATEMENT. 
I 

• 
0

' 
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' I I I ~ j ~ ' ' r • 
l. The points ·to wijich our attention was directed by our letter of il1Structions,· dn.ted' In.atruct.iona. 

AprillGth, 1808, were .. : ' · . ... .. ,, . I ,h, , , • 

I st. Whether these ·rom · and works have -'·been well and skilful1y constru~ted witli' ···· 
reference- ·" :· · · · · " , ! · • .-' u r .. ,: · · · 

a. To· their stability and permanency~ · · ... .. ·:. · I •• ~·:· • • • • • • 

b. To the arrangeme~ts· made, or -proposed to be made, iri.them for' the 1Service ·-~ 
·of the g.uns an'd otherwise 'to meet the requirements of a mo'dern· arma!hen~! 

c. To the power of resistance (offensive. and defensive) that-they offer' to' any 
· attack to which they may be ·.exposed; · · · · . ' . 1 

• • ' , 

d.- To the cost incurred, and to the future expenditure that" may 'be n'eeded 
· for their· completion (if- this en'quiry can be- readily accomplished by the 

Committee, and without involving them in a considerable sacrifice·of time}..· 
', . . : ' . I ' . . . . . . . . . ;. ' I ' - . 

2nd. ~e~her any, and· which of the works, sp far as the same have· yet. proceeded, 
arc, with reference. to th~ir found!l.tJons -or otherwise, in an insecure condition, and need 
any and wba_t support. ~r reparation; and what would be . the probable cost of such· 
sup11ort or reparation. .. ' , 

3rd. 'Whether the Estjmates in the Schedule of the ForWi.cation Act of 1867" before 
referred to, will suffi.ce·for the completion of the works as contemplated, and if not, what' 
additional sums will probably' be _required. · · · 

These instructi~ns;.w.ere somewhat modified .(see letters in A}Jpendix No. L) -as 
regards the iron forts and shields, and we are not now called upon with reference to 
them, to giva an opinion: as to the amount of reAistance which iron structures may he 
expected to offer. ., 

. 2 . In order to give a clc~r view of tlle present sta.te of the works, and of the expen
<hture that has been incurred upon them, we propose first shortly to revert to the circum· 
stances under which they were begun, and to give some account of the changes that 
have been since made in the original plans. . 

It will be remembered that in 1869 public attention was strongly drawn to the 
u~protectcd state of our Navnl Arsenals, and the dangers to which the U nitcd Kingdom 
might be exposed by a foreign invasion. A Royal Commission was inconsequence' issued 
on the 20Lh August, 1859, appointing six officers of the Army and Navy, and one Civilian, 
Co.nn:nissioncrs to . enquii'e into the state and sufficiency of the Fortifications then 
~A.Ishng· or in progress . for .the defence of ~~c :United Kingdom, and to t' offer such 
"sugg~stions as might seem .to ·them meet, as. (regard being hAd to the works completed . 
" and . m progress, and to/ the ordinary numLer of our Royal .Artillery, voteq b~ 

PA.rhame:q~) will repqer ~~l· United ~yn~4om in fl. comple~e state of Q.~~!1nce/' 
' n 2 

Dcfeuee Com
missioo, 1859. 
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The. !nstructions of the Se~retary of State fo~· ~Var accompany~ng this Com1uission 
and bearmg the same date, d1rected the Comrrass10ners to examme the plans of tb • 
v.·orks then in progresf:i o.t- e 

Portsmouth (including the Isle of Wight and Spithead), 
Plymouth, 
Portland, 
Pembroke, 
Dover, 
Chatham, and 
The Medway, 

and having· inspected the ground, to consider what woulJ be the best means of renderinG" 
those places defensible within as short a time as possible, and how they conld be put i~ 
the most complete state of defence by permanent forti6cations. They were also to 
consider what steps should be taken for defending the approaches to Woolwich. 

of De· 3. On the 7th February, 1860, the Commissioners made their report. 
om-

}. 

They began by stating their reasons for believing· that neither our fleet, our 
s~nding army, nor our volunteer forces, nor even the three combined could be relied on 
as sufficient in themselves for the security of the kingdom against foreign invasion. 

They next considered the question of fortifications, and they pointed out that the 
objects .proposed to be attained by fortifying· any place, are to enable.a small body of 
troops to resist a superior force, or to enable partially trained bodies of men to contend 
successfully with those more perfectly disciplined than themselves, and they stated that 
they' ·were led to. the conclusion that by n. judicious. application ·of f~?rtifications, the 
means would be afforded of utilizing in the highest degree both the fleet and the regular 
·army. and the forces. which would be brought in aid of it, and further, that without 
fortifications there is no mode ~f defence that would give the same amount of security to 
tlre country, and at-the same time be so e~onomical.both in money and. in troops. 

1 nnd . :, ; , They recommended that the fortifications should be restricte~ to vital points, and 
t~?s,e. they. cons.idere_d to. be the Royal Dockyards, and Wool~vich,.wi~h the harbours of 
PortlQ.nd, Dover, and Cork. . . · . · r • 1 · • 

· . They next refer to the clefence of Londop, and. the imp9rtance of-shielding the heart 
of · the : empire from· att~ck, . but a~ . that question hn.d !J-Ot bee11 br~~ght -under their con
~i~ein.tion, th~y 'content. themselves with pointing out the bearing wbiGh the fortification 
of t~e, :b~ckyar~s and Arse,nal~ would hn.ve up.Qn-it. . .. :' . · ... ~ . ! • . , •1 , 

· They the11 · des~ribe the general measures they ;w.ould, recommenq, and conclude 
''Yi~h·.:- a detailed · report of t};le works · they would proP,ose .for. the. defence of the places 
named in their instructions, in each case giving an approximate estimate of the cost of 
the works, and of the number of men required to garrison them ; that number they 
.estimated at 69,000 ; the amount of money required for the whole, including. the purchase 
of la?<J. and bq.rrack .. accqmmodation for. 3Q,85Q . men,: they ~stimate4 at 19>350,0001. 
In this amount was incln~ed the sum of 1,610,0001.*-for works. alread,Yt.authorized, but for 
w;hich the money bad not been voted, and 1,885,000l. f~n· the purchase.ofJand. 

. The ~rmament for t?e works, they estimated, would cost 50Q,OOO~., and they further 
recommended ~~at 1,000,0001. should be app~ied .to provid.ing floating defences. 

1 • The total amount. req~ired they thus csttma:ted at 11,850,000l. ' 
·.·With reference .to, that portion of their instructions, directing them to consider ~b~t 

would be the best means of rendering the Dockyn.rds and other places defensible within 
' as short a time_ as possible, they recommended that the designs shoul4 be so contrive~ t~at 

the main ramparts and ditehes should be formed· without being · dcl~yed by the bml?JDg 
of revetments, or the construction of bombproof barracks · nn4 permanent mn.gazmeJ 
so that a · certain degree of protection might be obtaine~ in ~hree or four months, an 
the amount of defence subsequently increased as the 'york~ progressed. 

For the execution of the works, they recommended that contracts for the excava.
tions should be m(l.de and put into operation immediately after the general designs had 
been decided upon, and the land obtained. The building of escarp and counterscarp 
walls might be proceeded with as soon as the excavations were sufficiently far advanced 
for that purpose; in the meanwhile the detailed drawings n.nd specifications for all ~he 
building. portions of the work might be prepared, and in three or four months from the ., 
ti~e _of ,commencement, the whole might be in full opern.tion. 
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4. The Gov~rnment, after c~ns,idcring the .Report~ determined, with the sanction of Gs--:im;i 
lia.ment, to ratSe by loa~ the money required for the purchase of ·]and and ~he con- REt>onr 

~ction of th0 works, len.vmg the armament and floating defences to be provided for Steps taken by 
)"'-: A 1 Est' t the Govern. . ~he nnun una cs. . mont. 
Jtl Before applying; to Parliament, they made important reductions in the estimates by 

itliino· the following works that had formed part of the plan of the Royal Commissioners:- . 
0[11 At Portsmouth.-Two Spithead works, the three minor ·works on Portsdown Hill POmissionsat 

1 d d G d ~ . . , ' ort.amouth . . · d pa.rt of t 1e a vance osport e.1ences. .. · · . : · 
Jil .At Plymouth.-The Inner Line and· part 'of the Outer Line of the North-East Piymoath. •. • 

J)efe~1ces, the whole of the Saltash position,: and the connecting ~ines of th~ ~~ster':l · :· .: .. 
posit10ll, 1 ' ' • • 

Pembroke.-All the works on the north side of the haven except Fort Scoveston, I'cmbrolre. 

and on the south side t~e line· q~ wof.ks. to l)rotec~ ~he Dockyard. . . · ' · ; ;' :: . 
Portland.-The purchase 6.(land for the positiOn of Wyke Reg1s. · ... " .. Portland. 

Chatham and the Medway.-The ·westet:n.Defences and the Grain Spit Fort . .',. '· 
1 

' fhboa~~w!~~ 
Wool·wich,_;The whole •. · ' · · · · ·, · · · · · - · ' Woolwiab·. 

· The reduction in ·the estimates of the Commis~ioners consequent on the~e · omissiori.s, Further re· 
es:dusive of several minor wodcs not separately estimated, amounted · t6-· · . . . 1 

;· . ductione. 
• • I • • • • I £ ,,.. ) • , 

At Portsmouth· • • , • 480,000 ~ \, 
, Plymouth • • 1,470,000 . . 
,, Pembroke 380 000 '. ·'· ... ' 
, Portland 1oo:ooo· ~ ·· ' 
, Medway and Sheerness • . J 00,000 
, Chatham '700,000 
, W oohvich · / 700,000 

·' . £3,930,000 

..A.t the same time they added 150,000l. for the site for a Central Arsenal, 1miking · 
the net reduction 3,780,000l. · . ·· · · .. 

'fhis amount, deducted from the total estimate of l0,350,000l., leaves· 6,570,000l; Reduced Esti· 
as the portion ·or . the Commissioners' estimate (including land) due to. the .. works mAte. · 

sanctioned in · 1860. Of this :sum 390,000l. were voted in t~e Annual Estimates of 
1860-1, leaving, according to the estimate of the Commissioners, 6,180,000l: 'a:s. the 
amount required for these works. · · · . · . . . · ·· · : · · -

The estimate of the Commissioners was stated · by them to be only approximate, a.S 
no detaile~ plan ha~ been made, ~ut t.he.y had every r~ason t~ believe .that it·~~u~d be Pa.rly. Pa.per, 
found suffictent, and 1t was adopted m the return to ·Pa.rhament m 1860 of the estunated No. Hs. 
cos!.. of the new works. . . : . 

This expectation has not been realized, and the cost of the works has very .greatly· ~n~?ffie~ncyor 
exceeded their estimate, and this· may be attributed to the fact that . in the . interval 

8 
lDlu l!. 

between the date of the Report and the present time, many circumstances~ have 
combined greatly to enhance the cost of the works. f 

5. Among these causes may be mentioned :-1st ... The construction . of se_veral of the ~~u::~ 7ohl~~ . 
works on a much larger scale and adapted for a gr~ater number of ·guns · than those crcn.llc the cost 

recommended by the Commissioners. 2nd. The necessity of having recourse, ' 'i~ the of the "'orks. 
Sc_a Defences, to iron structures of a; most costly nature, and of adding largely. to the 
th1cli:ness and strength of the masonry in all the works; to enable them to resist. the 
heavy projectiles from rifled guns that have since· been introduced into n.ll services. 
3~d . A considerable increase in the price both of labour and materials. · 4th. Unfores~en 
d1fficulties in some phices in obtaining· secure found;ttions ; and lastly, a larger demand 
for the land purcho.~ed than had been anticipated at the time of their Report. 

It is not possible to institute any close comparison between the estima~es as framed 
by ~l~ e Commissioners and· those now found to be required; since, in many mstances, the 
Posttwns selected by them ha\'e not been adopted, and different ground has bee~ ~aken 
up, . while the works designed and constructed differ widely from those . ongmally 
contemplated. · . . . . : 

6. From a Memol·andum of the ·secretary of State for War, of the·12th May, 1862, it 1>£odi6cntion. ~r 
appears thn.t already at that time it was calculated there would be· an ·excess ·upon the Original Esti· 

estimate of 1860 of nhout 300,000l. on · the cost of land, and of about 380,000Z. on that ml\te. 

of ~o~ks, malting . ll, total probable excess of 680)0001, • • I • • . 
0 ·:j: r 

I 
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GE..'fn!L . This e~cess was provided for in the Schedule .of th~ Act o.f 1862 (25 & 26 \PL. 
RuoB't': cap. 78), wbtch was the first of the statutes referred tom our mstrnct10ns, which con~ llll:a 

estimate of the total cost of _each work or group of works. · 
In this schedule the cost of the works was separated from that of the land, ,_ 

which a special item was introduced, combining in on~ sum the cost of the land for ...... 
26 and 2'1Vto., the works. As money was required, the new Acts of Parliament enumerated in lllt 
~~P~~02svic., margin were passed, to which similar schedules were attached, containino- the t-M-» 

ea.p. 109. estimated cost at the time of the passing· of the Act of en.ch work or group of ~vorks ~ 
!:P~6~.29Vie., . In these· schedules variations have been ronde occasionally to considerable atn • 

so and 31 Vic., to suit the changes in the works, and in some ca.c;es several have been grouped ton-~ 
cap. 

145
· so that the amou_nts appropriated to each group I1ave become available for any 0of 1li 

works in the group. In: our detailed Report upon each work or group of works, w-e batt 
noted all these .changes, the aggregate result of which is shown in the followin()' T 
which is a summary of the schedules. In the n.mount shown- for works in each year . 
to 1865 inclusive, deductions have been made for the Central Arsenal, the East Dcfe~ 
of Chatham, and the Maker Barracks, which were estimated septtrately in those Ye&ft.t 
but have been omitted altog·ether in the Schedule of 1867; but. no account is taken tl 
the omission of some smaller works, and reductions in others, w};tich have ·been rnMt 
with a view to a reduction of the estimates, but all of wl1ich· are .noticed in our dct.aiJol 
Report. . 

• . The last col.umn contains ~ summary of the estimated c~st 9f the 
when completed, exclusive of all sums defrayed, or proposed to .be defrayed, from ot!wr 
sources than the Loan for Defences. ' '• . :; :: 

· SuMMAR~ 9f Estimates in the various Schedules of the· Acts o·f Parlia~ent, and of the 
- I • 

' • ~ ~ I ~ ' 

Estimated Cost of the Works in 1869. · 

. . . , . ·1862. 
. . • • $ 

. I 

. Wbrk~ .'. ,, . 
• , , I~ci,de,n~l ~Xl?ense~. • . 
IJ .. ,J S1te for'Oentral Arsena.l 

.. '~f~!' Land· .• ; · • ff ,. • ~ . • • 

£ . 
5,630,000 

50,000 
.. 150,000 

•1,030,000 ' 
! t': ,•. !! 
, ; , Total ; , , • . . . .-. 6,860, 000 

. Providing o.ud fixmg } ' 
. iron shields • • . . 

• ' . ' ,1 omitted,-:-vjz,; .Ohn_t~ , 
···: ' .~:~Ji'! , "hn'm · E. Defences!' ' 670.000 
. : · · 1' • ; • Maker o.nd . Centra. . · 1 

· • · ' · • 
. ' · Arsennl · • • · •. 

1863. 

£ 
5,620,000 

120,000 
1.50,000 : I : 

1,030,000 

6,920,000 

i 

670,000 

1864 . 1865. 1867, 

- ----
£ •. £ .. .. £ 

5,620,000 5,625,009 5,7,15,000 
)20,000 ' 140,000 I 165,000 
1.50,000 ·' . 150,000' . . . 

I ,030,000 1,080,000 . J. _1,11.5,000 
-.--.- - ---

6,920,000 
1 •• · ! 

s,99s,o,o~ . 6,995,000 

. 475,000 

, • , ) I ••f 

. s7o,ooo" s7o boo ... . -. . ' ~ I ''J 4 I I !" I 

·· '· Deduct:··il for '·. works} · · 

J, .. 'til' I . ··. ,. ·• ,., . I----~I-----~~-~~:.--J·-....._~·--1----
l ' .·~· ·. · ; i Total oostofworks } · . ' . • • , J ,J . ' .. J, ·l 

. • now S!inctioned. 6,1 ~o.ooo 6,250,000 .. : 6,;\soq~~O. J • .",~·.~~~,0~.\ I:. 7,470,000 

1869. 

£ 
6, 084.06.'t 

194,831 
"1 .. 

1,102.0SI 

7,380,9!7 

570,640 

,. ·. ·7. It is no. part of our duty to expr~~s ~ny ~pini~~ ~n th·e· :~~iginal plans, or on~ 
/ :'l ~4n.ng,e~ ,tqat have b~en made in them, exc~pt~o ~a~ as ,~l~e ·.~ost)pcurred has been a.ffe · fl 

.J·,.:.:.j by- ~them . ;: 1bu_t . in estimating the resisting\ no~,ers 9f, ,t~.e._va~iou~. works, the ab~e~ce ,_ 
. . ·, '),· cpllateral ·sup .port . and ~he fa;c1lities for attack.~ff~~~ed t~ .a~ ~p!fmy by the omiSS10:. 

.rtanco of . occ.upy som~.;pmportn.nt .pos1t10n, become of .p,aramount 1~po_rta~ce, and w~ sball ja 

1°:!~ d occasion,,.,in .the subsequent pn.rt of our Report, to call attention ,to some wst.ances 
e • which .the dQfence might thus he seriously compromised. · · .. , . b1l 

, .... Of: · ~he g1:en.t _val11e of tlie works that, .have .,;been constructed, and the forrnid&olt 
o?stacle_.they ~TQuld oppose to an enemy, there c_an"):>e ,no ~oubt; but. to_ ~ive ~0 ~ull . 
v1tal pomts .that complete protection contempl~te_d .in-ithe Royal CommiSSion, ~t 's {dt 
be necessary, whenever the danger of attack might arise, to take immediate meusure 
se~uring the weak points.-left in the lines•by the .omissions alluded to. 

· · ' · . . ' · froiil aJ. 
s which • · 8. The length of time occupied by our inquiry demands some explanatiOn tbt!t 
~b:Od~:: Having first •. by cxa'?ining General Lefroy, Colonel J ervois, Admiral Key, and a~d o1 
£ t.bo en· competent wttnesses, mformed ou~selves _of the general arrangement~ proJlosed, ck and 
: ::.o~.: the nature and power of . the nrt1llery ltkely to be e~ployed both m Lhe att<'l w.te 
!. ·' ' "': d,~~e~ce of the various works, we entered upon a personal investigatiou of ~b~ s 

. I '.< 
1 each .work, and Of the nlan~ nnon Whtl"'h . f)., ,_ : ,. ~ ~~-~ . .. ~ • : . ' , 1 • . .... . ~ , 



they might have been to their object at th~ time the plans were made, would require 
~~,c:;~ strength and considerable modifications to enable them to resist tb_e more 

artillery since introduced, and to meet the requirements of the new armament 
<:.;..-tr.I£'...... for them. In others, the plans had been left incomplete, pending the 

in progress for ascertaining the relative powers of iron structures .and rifled 

Defore therefore, we could satisfactorily fulfil ~ur instructions, it became n~ceBsary 
_t. r back the plans and estimates to the War Department for careful revision, a~d it 
p;o~ till the close 'of the last, and the beginning of the present year, thfi:tth~ - finally 

""-'--_.,,.,u plttnS were laid :J>efore us; and even now, at the date of our Report, .the plans, 
me cases, in cot;tsequence 'of the progres~ of. inv.ention, and more especiallyil9pking :e ba.ble adop~ion 'of the Moncrief!'· gun carri~ge, have only. been .provis~onally_ 

pending .the result ._of f~her experiments . . , . . , , h >\ -

.Fro~ that time, .. we have been constantly and assiduously employed ·in the,.,e.xa~ipa
of the plans and e_stllp.ates,: .. ~nd we trust th4t the time so occupied will prpve to 
been not ill-spent, since _.it has enabled us now, to lay before: the Secretary .~f State 
and accurate a~coun:t ·of1 the :various works, of tl;leir .cpst, and of the amount r.equired 

eomplete them.· , .,; 1 , ' • ) I , • ·r;, · , • 1 • -:1 : • • • ', , '• '' ' l , ' 'r; I) l 
• · In the prosecution·_of. this arduous duty, we have received the most cordial as~1atance 
' the Officers -of the Fortification Department, and we .cannot speak too highly of the 

nnd skilful manner in. wl;Uch the. designs ha~e been prepared by them. . ..... , · 
With thes~ preliminary remarks, we now proce~d to the more immediate .s~bj~ct of 

inquiry. · · 
. ·r . .c- r· 

,l 

, ' I , - . . . 

9. We have personally examined the whole of the works we are directed' to tep01i ~~~~i~~ 
~and e.x:cep~ in one _or two' cases·whereindi~dual inen:~ers were unavo~dably preyented ~ork. 

accompany10g their colleagues, we have together VISlted each work m successwn. · 
We have also called before us and examined such of the Commanding Officers of the Witnesses_ 

loyal Engineers, and o.f.the officers in charge of the works in each district, as we thought examinod. 

atccssary. . .. . 
· · In accordance with our instructions, we have ·in all cases accepted as approved the ·P~idon · ~t! .,1 

'tion and general design .of the works, and strictly limiting' our inquiry to the matters · .~ner;l Db 
~Hy pointed out to us, we · have riot thought· it our duty-to . offer any reina.rks upon ~p~d~ 
lie general plans, except. in: those cases wher~, as. ·we have already stated, we .. think the approved. 
per of a work to resist an attack might : be seriously impaired by the absence of some l 

CIOllateral support, or by . ~ome. faulty construction. · · . ·. 
Before entering upon the considera,tion ·of each separate work, we' pr.opose-fust. to denerai ' ·· 

t:r some general observations applicable to the whole, and to deal _with ·some points o~~~~~~l!li I 

~mon to them all, connected w'ith the service of the guns, the ·magazine arrange~enta, !ftPth~ w~~ks. 
~the p:otect~on . ?f ·the .- niagazines ·and .gun detachments from an en~my1s fire; trot, 

e~et·, _mcludmg m . the latter, for the reasons already stated, the van~us modes of 
lf'Plymg 1ron to defensiv.e purposes. · · .. I · • • 

·And first as regn.rds .stability: and ·permanency. · · Stability &n.d 
peJ1IU!.Ilency o! 

.-d 10. we have satisfied ourselves tha.t the works throughout have been well 'and cr:::~ a. 
1 ly constructed, and with a due regard to permanency a.nd stability. We have ·care..; 
~ examined into the truth of the allegations that many of the works are • in an 
ftru cu_re condition, and we find that, although accidents have occurred during their con-

ction, those accidents have · by no means exceeded what might have been ·reasonably 
:;ctcd in works of such magnitude; and we believe that the statements · made· with 
o:e~t to their want of stability are greatly exaggerated. It is to be remeiJ?-bere~ that 
~ttcs f?r these works have been selected solely for the adva.n~a.ges ~hey .offered _for 
~ th scs of defence, and that many of those sites presented great dtfficult1es, some bemg 
kas c sea, on shoals or in deep water, exposed to the action of violent storms and heavy 
~ ; others on very treacherous soil, ill-suited for the foundations of heavy works, and 
~;s again where heavy slips were fully to be expected. The measures· ·n.dopt.ed to 
tho I'Tthe ~ifficult~cs as .they n.ros~ appear to. us _to have been generally judici9us. and 
'clo rh ftn ther dlffi.culbcs may shU be met Wlth, It m!Ly be expected thn.t the designs now 

P cd lllay be so _carried out·as to ~ecure the necessary stability and perma?.ency. 

tbe 11:. Following th~ order of ~ur instructions, we n~xt advert to the arran.gements for Am.ngeme~~ 
Sef"ilce oftlle .guns , .. : . . , ;• ' __ ,,,,, ·. fortbc scm oe 1'h · ' · ofthe guna; &c. 

c llltroduction of heavy' rifled artillery has ine-vitably led to great· _changes in . Cla~o b. 
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Gu~:!UL those strrn.ngemcnts; and, as the same cause has also led to many clJn.n(")'es i 
. R~T- construction of the works, to avoid repetition, we .sha.ll, at _the same time, adv~t ton tbe 

points connected with their resisting power. 80tGt 
s,eo .Aypendix · In the ·Appendix will be found extracts from the Instructions for Coast Batte . 

, No. 
11 

• dra~ up · in 1853} and re,•ised in 1861. At_ that time, the 6~-pounder g~n was~ 
heaviest gun contemplated, and the Committee of 1861 did not ant1cipa.tc tht 
introduction of rifled artillery of more tha.n one nature (probably the 11 0-pound.t, 
breech-loading Armstrong). . 

All the arrangements therefore, the space between the guns, and the thickness 
~he parapets, were fixed with reference to those guns ; and .it_ wns by the rules laid do:! 
m those instructions that the designers of the new works under the Loan were guid~ 
Fortunately, bef9re the works were generally too far advanced, the success of the hca,ier 
rifled guns had been established, and the necessity of making provision for them ~ 
recognized. , The spo.ce between_ the guns was increo.sed; t-he disposition of tht 
m~gazines and shell stores was o.ltered; for the sea defences iron was gmduaUy snb. 
st1tuted more and more for stone,_ until in some of the works for the outer walls oft~ 
superstructure iron alone will be used.- ' . · 
· ·To give greater security to the magazines and to facilitate the supply of po\\'·der 

to the gun~, the basements under the gun casemates have b_e_en appropriated generally -to 
the storage of ammunition, and direct communication has been established between t.bo 
magazine passages ·and the gun casemates above, by means_ of lifts.· To guard agni~ 
d~nge~, sep_arate passages are provided for the- pow:uer, t~e shells, and for lighting the 

.magazmes. 

12. The new arrangements had been submitted to the Artillery Authoritie.<; on the 
4th September, 1865, and . ag·ain on the 3Qth .July and 7th b~ebruary, 1867, o..od 

~~- -.-~·; ~~apprpved ~ by :them;.· . they are fully descdb~cl • in the paper referred to, and we. 
h."'·" need· not here enter into any details respectmg them. We have ourselves carefull1 
· considered those 'airangementsj arid, with reference to them, 'we have examined General 

uper~cnt,~~a Lefroy, Rear'-Admira1 .Cooper·Key; General Taylor, qoloncl Jervois, a.nd Colonel Wilmot. _ 
::nS:r:!d.'\I!C.t.r-.. W.e.ha.ve also witnessed at Gil kicker, practice with two 12·-ton guns. in casemates, :fitted at 
~a.gazincs. • our requ~st with the appliances proposed for working them. · Although from the arranger:. 4:pen,d~~ ·ments being· incomplete, and the 'men-not sufficiently accustome~ to them, the supply o( 

} i~ ~:"~a,rp.munition . wa~·_ less ·rapid tha·n with _in ore ·experience and more complete fittings it 
! ··~ mwould probably ~ave been, .yet the result of that trial led to the conclusion that it wonld 

_. _. ,, ·-r'; 'b~. diffic'ult,._in .a· :hot action,_ to keep up a 1 sufficiently rapid supply of shells by means of 
' theJift 'alone, and it b~came a question of importance' whether shells of large size, witb 
heayy bursting charges, could be safely placed in any convenient place near the guns. 

xperim~~~ ~n.AJ , ~,:. To_, ascertain .. this~ a pile of shells was fired at at Shoeburyness, and, although mAD! 
~!~"P~~n.a'i.X-'i:of .. them exploded. with ·.destructive' effec_t, the result -appeared to · be· that there _would b.1 
·o. v. "t•. ~.'1/ li~tle risk in placing· them' in any positio'n where- they wo'uld not b_e exposed to d1rect fi.rt', 

. or .to the impact of heavy fragments of shells bursting near them::;- . 
· ·" Upon the . 'vhole, .w~ .think that .the arrangements. -are ·good, and we have httlo 

doubt that, with the improvements in details, which . further ;experience will probab11 
: •.:! ili,;;;;_suggest, they will be found well adapted for the service. of_the gnt;ts. 
'I H~l ~1 .1'( ' • " 

. ;.<:1~ {-. c13. In ~ome .~£ the_ works, the shell p~sages_,are .too narro·w._to· admit of men P~1 
each othe1:.J reely, . ~nd : we , re.commend ·that, where the guns are to be served dire~ 1 
tl}.r,ough :t~~:ql from the stores, they should: be made .in ·future not less than 5 feet. wid!& 

, -u··_The ,us~ ! of the·_. shell passages as · the · n1eans of , ·access .:to the light ~oxes IS n 
iDr ~ C) P-I' opinion.· objection~ble, and· in those batteries ":here the space available for tho 

' stor~ge .of ammunition is limited, that plan might in future be. safely 'adopted.. il1 
unpnesa In - ·'A· In many, of the .works our_ attention .was called to dampn·ess in the magazwesJ and 
aguines. several the ft~~z:s haye alre~dy ,decaye~ to an· extent to _make it'neces.sary to renew .tb: 

In some few mstances this dampness may have been caused by Imperfect d::a1_nag ol 
but in the great majority of them· _it has undoubtedly been caused by the adro.lSslon 
the external n:ir _at times favourable to the deposit of moisture on ~he walls. d . tho -~ 

:e Appendix q. A paper, drawn up by out Se~retary, Lieutenant Ardagh, Wlll be ~oun In and 
o. IV. Appendix, in which the question of the · ventilation of magazines is ably d~cuss:t tho 

· the principles on which it should be based · clearly enunciated. We beheve til y, 
treatment Tecommendcd by him would, to a great extent, remedy the ev · . 
however, in many ca.ses the magazines are deeply buried in the earth, an~ the 

• , ,1,._;~v~n with the g~eates~ attention, unfavourable. to the preservation of pe.~l.~~+~~e J:: 
I 11·'l''Jlt lS WOrth ~()l1 !'11'1t"l'l'lht\n whf'tl·Hw """"l'"lf" .....,,..,..1,+ _ ..., ._ -- .l'~l- 1. - .... · - • 
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. }4. Another change~ most valuable in itself, has also exercised a material influence · G~~n:IU.r. 
the designs for the vanous works. . . · ~~T. 

· on By a reference to the Report of the Defence Commissioners; it will be seen that ~mprovement. 
recommended that barrack accommodation should be provided for a : much larger 1

n Ba~ka. 
th~ber of men than the works will now afford. In some instances where it was thought 
::necessary to incur the expense·, th~ cost .of .the work has been reduce~ ~y. di!Din~shing 
or omitting the barrack accommodation, while mall the amount of accommodation m the 
buildings themselves bas .be.en largely ~educe~, from the f?llowing c~~se ::-: .. 

In 1861, the Commissioners for 1mprovmg the samtary condition-of Barracks and 
Jlospitals found that these. buildings generally were deficient in ventilation, drainage, 
water supply, and in t~e prov~sions for warmth, co~k~ng! washing, recreation, &c., to ~uch 
a deo-ree as to be, detrnnental to the comfort, and InJUl'lous to the health of the-soldiers. 

·
0They recommended that instead of 400 cubic feet per man, not less tha~ . 60p cubic 

feet should in future be allowed, and in hospitals 1,200 cubic feet per bed; ' . · .. ,<'.l'' ,· 

The number of men' that could be accommodated in barrack-rooms was thus :reduced 
one-third, and in bospi.t~l wards nearly one-hn.lf below that formerly allotted. · ·Extensive · 
·recommendations we.re · also 'made · by them ;for the improvement of barracks -in other 
part~culars ;, an~ g~neral rules for the cons~ruction of barracks and h?spitals, w.ith t~eir 
appliances, were la1d dow~. , 

. 1 

15. These recommendations· 'vere made after the Defence Commissioners had reported, 
and while the designs for the various wot·~s recommended by them were in preparation. 
In the Appendix will be found an extract from the Report on casemated-barrack- See Appendix 

rooms, and . it will be seen that the Sanitary . Commissioners expressly called attention No. VI. 

to the necessity of adopting in the works about to be constructed the improvements I 

suggested by them~ In accordance with their recommendation these improvements have 
ns far as possible _been ·adopted,' the increased space has been allotted .to men and 
patients ; and libraries, canteens, recreation rooms, and schools, h;:we been added where 
practicable. · · ' · ·· · . ' · . · : · · · · . 

The result·has been 'a large reduction not only in the number of rooms appropriated 
as barrack-rooms, but also in the numher.of men allotted to each room, and a consequent 
large increase in the cost of housing the soldiers. .. · ' ·. · . . · f'·: · ~ i\7':': 

This increased co~t is no doubt in a great measure repaid by the imp~ovement in ' 
the general condition and comfort of the men, ai1d by a diminution of · disease. ·. At the 
same time one effect has been that as the size of the works could not be increased without 
adding largely to their cost, and developing them to an extent unnecessary· for the 
defence of the position they occ~py, the number of mim they can accommodate in time 
of peace is reduced much below 'that necessary for a state of war, although the amount of 
bombproof . cover remaining the same, would, when required, be made available to the 
same extent as before~ · · ·. · · _ · · 

16. The next clause, c of the 1st Articles of our Instructions, relates to the powers of Po!er or 
resistance' of the. various worl~s. . . . - . . . . . c~::S~~~e. 

At a very early period of our enqu_iry our ·attention was directed to the . important 
question-what amount of resistance might granite walls and earthen parapets be_ expected 
to oppose to the powerful ri;fied shot and shell of the present day~ On this point we 
ex~mined Brigadier-General Lefroy, Rear-Admiral Cooper Key, General Taylor, Colonel 
\Vllmot, and Colonel J ervois. From their eviden'ce it appeared that the ·data n~cessary 
for determining this question were scarcely sufficient to enable us to arrive at any very 
accur~te conclusion. The opini~n of these witnesses appeared to be that granite '; alls 
and piers 14 feet 6 inches thick might be breached by a continued fire from he~vy n~ed 
guns, but that they would probably be found sufficient to resist the attack of ships w~1Ch 
when engaging forts would have great difficulty' in maintaining a fire of sufficient 
accuracy to attain that result. ' · 

'l'he amount of penetration into earth appeared to be equally uncertain, but · Cnlonel 
Jervois thought it not. improbable that it might be necessary to give addi.tio~al s.trength 
to parapets by substituting concrete for a portion of the earth. Tbmlung It most Appendix 

~esirable that this question should be set at rest, we suggested to the War Depart:ne.nt, Nu. I. 
In a letter of the 18th May, 1868, that experiments should be ·made to test the resisting 
powers of masonry and earthwork. . . · 

, This suggestion was approved by the Secretary of State, and directions were given 
that the n~cessary preparations for carrying out such experiments shouldbe mad~. Some 
progress had Leen made in 'these preparations, when at a later period · we were mformed 
that a.ny further proceedings in the matter were for ·the present postponed. In the 

c 
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:interval: a •Minute of the· Ordnance S~lect Committ~e which had .accidentally been Ollli 

from their records was bid before us. It r<;conled the amount of penetration of b~ 
:projectiles into: earth, a.s ascertained in :May 1866, on the. demolition of a butt a.t Sh '1 
buryriess ·into which heavy shot had been fired from a casemate in the month of Mar:: 
]'rom that. minute, and from other data, a table has . been compiled by our Secreta 
which may be looked upon as giving the approximate amount of maximum penctrat?' 
which heavy ·rifled guns .of different calibres may _be expected to at~1.in. Oil 

bH.; 17;: Should these cn.lculations be borne out by future e~perience, it may be conclndea 
t_hat ·wa:lls of· granite and .masonry, 14: feet? inches thick, .\Vjll. be found sufficie~t to meet 
snch :an attack. from sh1ps as they are likely to be subJected to, but that rt will be 
n.ecessary to substiture concrete or some other hard mater~al fo~ earth to a certain extent 
in· ~he··parapets, both, of, the Sea and Land Defences, wherever 1t may not be practicable 
to increase the :thickness up· to the limits given in the table .. 
!..·, ·.::,This ·.course has already been adopted in many cases, and especially would it be 

·followed in those works in which it is proposed to apply the Moncrie:ff system. In the 
woi·ks for land defence the parapets only are formed, and ·it is not intended to cut the 
ei:n15tasures or Iay- the racers for the guns, until a necessity arises for mantling the work. 
and placing them in a state of defence ; thus the measures necessary to adapt them to 
the Moncrie:ff system, and the strengthening of the parapets, may safely be deferred tiD 
tlie 'rle.tails,of,tbat system are more fully worked out,. and we strongly recommend that iJl 

·· ·t~Ei ~nterval the .proposed experiments for testing the resisting power of various materials 
~J I·H~_q,fl . ._,.Jt: -ahould•rbe, oarried .. out. .. , . , ·· 

( I 1/' ' • . I' ' ' [ 
· · ' · · , ·J!OJj .ti .) .1'(' • • ; ~ ~ • •• ~·'-· • • • • • . • , 

Mon?rleff Ou11 ~·l) ~ : · : 1IH.··:The introduction of the Moncrieff gun carriage will.jl]s,o h~ve an important bearing 
Cllrnages. 'onHth& resisting :power of some of the works in wbic.h .it is proposed' to adopt it. 

Luf: JDesigns for the.adaptation of these works to this system have lat'ely been laid before 
' (qs;liri 1soine ·. cases ·as;; approved plans, subject only to the condition that the gun carriage 

,sho~ld prove as suitable for heavier guns as for the seven-ton gun; in others as alternative 
Jplah's subject to. further consideration. In the Appendix. will ibe found a tabul~r state--

_.Appendix. ·ltrrent··of·the·:Wor'ks •to which it is proposed to apply ~.he sy~tem) showing the change in the 
No. VIII. , ,t~:r~ament and the financial effects tba~.would result from. the _alteration. 

J r r tv :? ·J ~) r ~; • t · • : • ~ :, , . • , j • • , • • • • , -

0A~ ;·.: ~1.9 .. :There,rire :four classes of1 ~atteries; as now designed~. to which it is proposed to 
Ja'P!>lY:.iV:-. .o'I !)J . :~· · . ~~ , . • • 

~jJ JJ 'h1st;. 1Batteries•en -barbette. . .i :1 , , , , 

., Y!~'i ~ -2~d.l .. Ba.tt~~iesl_v.:ith open embrasures. · , !: . : · .< 
1 
i, ·: •. ,, ; . ' . . , • 

~0 , ·111,!1~r~r ;Battenes With embrasures to, be protected by rr~n shield~. , '; 
0,J fl· o.l4th.(·0a.Semated batteries.· •' . .... · I· ,;.· ._., , ' : ' , . ; : . • 

· In addition to these it is also proposed, in some cases, to S?bstitute Moncrieff gun 
. . pits for reyolving turrets. · . 

- ~~~,,~i/11~:~ }u ·:t.-.'InJth'O ·first ca.Se:the Moncrieff·system will give. increas~d prot~ction to the guns and 
. .·~ ~.:.r:t~'r:J ·gun de~ch~ents. The minimum h~ight at which b{U'bet~e ~. bat~eric~ may safely be 

. ·:· ·~1:\~optedj and belo\v which .it ;wotild be dElsiraple, t~ .substit~te; f9r them batteries for gnns 
' :·. t>dnl :~onc_rieff· · carriages, ·must be ' determine1,f!by' .the i P.e~!-1144' .. <;~ni,gitions of each ~~e, 

[,de~·~n~din.fif ~I,!}~~ 'di~~nce an~ width1 of ~he, ch~nn,e.l J o:} e .Ph>tected~ and the posltlOD 
-\VhiCh shlps·can ·take"Up.for atta~k. • ,· · . . · ,(,. ,'f"' 0 · . ,,._, . . • 

:'('I fk: "l .·Int;the' · se.cond case, the Moncrieffs:system appears to o.ffer,stiJl greater advantages 10 

'!.the i*¢reased 1 etrength that may ,be given to the parapets, .in addition to the greater 
. J.j~to'tectioii :to~the guns and m~n, .' ' , I · I ( , • I ; ~ • I I • < • ; ' i • , , . 

£:< 1 In'. bot~· t~ese :eases· the conversi?n wpl be attended with' som~ increased ~ost. · d 
,10 ~1_1 ·: In tbe· th1!d case· the parapets will also· be strengthened, and a great savmg- ett:ecte 
~roy- • aispehsing ' with'·.·costly· 'iron shields, and the power of ee,ch separate gun will.;; 
ex~e!lded ove~ n. much larger area, by the greater lateral range rnllowed by the Moncn 
~.A.~,~.~e-L . ,,. ', ·ll ' J , . 
r 1:1Jl:S~ _ill. .' ' . ' J • • • , ' I , thC 
· 1'h •· 1The amount · of protection must depend, in either, system, on the character of Jll 

.• : J)'··l''!.· s;·position;' iand t~c measures adopted· to protect the guns and. gun detachments fro 
! • ,.4 <' e~filade flre, 0 ' ' I d 

·o 1'1 1 . . ' s an 
~~ l ,.J, In the ·fourth ~ase, that of casemated ·batteries, the comparative advantage 
fl '~i~~dvan~ages of ~ach system will probabl;r be the subj~.ct of ver~ different opinions. f the 
, ~ ·~; HaVIng preVIously called the nttent10n of Captam Moncneff ~o~the plans 0t ~ 
!l-Thames 'Forts, as an cxnmple of the mode in which such works mit!ht be adapted .!! ~ 



oe"n---,. !~~ ~~~e· ~~~~ ~L. !;!::::.., t~~u ~~ ~~ ~~; l~~0~~y~ 2s ~ 
d to afford.· He pointed out some objections deserving of nttcntivc cons~l:letation~;. . = 

. b if the work already done is to be made usc of, some of them' could n3t prob'ably 
tb00f

01
;ved: \V.c di~ not think it necessary to enter _into nny· lc:>ng~hen~tF~isc}l_s~.ion:_o\ .: · ~. ;111,"7 

lie r laos wtth btm, sm?e we arc ?O~ called on to dectdc upon them, no~ cqula,t ,v~ .. haVE(" 
the~ 50 witho;It matennl~~ d_ela{'mg our· Repo~. We have, thcrefor.e, only ~? ' tlbserve: .~~ .. ,/ ' 'j 
dont the propn~t~· of lldop~Ing lus system inust, m each case, be· constdcrcd: ~~tb, ;~·~f~r.l r •• ~ · • r.~ 
tb.a to the pos1bon and ctrcumstances of the work; and after a careful examm'rl.bon '1of• ·'"""a 
~C~e}ative advanta:ge~ nnd· ~~sad!~ritcitges ·off~r~d . by it; .as C~inp~red With !thi:d~ystet?:,for L .. . :.~~ ~! 
"'~ hit is proposed· to substttute t't. ' · ' ' · · '· · · -. : ''; •11 • ' '' ) Jl! ..--:"" ,,_, '' 
whic In the last cas.e~ ,whel'e .'it ''is :pi·op<?sed to ·substitute Moncdeff ~un·i)its~16f· itu11t~ts~' 
J,oth systems are· yet·so' ubtril:!d · that~ 'lve 'can ' ·giv~: no' decided · opiniO"n' ori.' ibeiti:\ !Snoula: 
the 26-ton guns.~~ ~u;~~ss,full;r '~orke4 on .a- ~~~eric~ .carriage, an~. \~ith s~~bH!iit 1 

rapidity, . the savmg of exl)ense would -offer a·! pdwenul mducel:dent'for pre!erting that 
.systero to the costly turr~ts.' . · . . . . . 

2 0. The last clAuse of ~he 1st Article of our Instructions, relating to the cost incnn·ed Expm~· 
and the future e:x;penQ.iture require~, as it has occupied a large portion of our time, ·, 
demands more notice. 

we have already stated the circumstances ·under which the works were begun; and . 
the recommen~atiorts ·of . the Defence Commissioners that, as so'on as the general designs ImmedW 
ba.d been dec1ded upon, and the land purchased, the· excavations should at once be eo~efc 
commenced, and .the .ramparts proceeded with; and while they were in progress the =~m~e; 
detailed drawings and _specifications for the 'completion of t~e works should be pr~par~d. ~!':~ 

This course was followed, and contracts were entered mto for the first p01i1ons of . ~ 
the wol'ks, nnd followed by fresh ~o~t.r~~ts . fpr. ~he . remaining portions. We have Mode hi ~ 
~nquired into the manner in which ~he detailed estimates on which the contracts were !o:ri~t:. 
based were made 'out, and we are satisfied 'that much care was bestowed upon them, and 
that they were framed with a due regard to economy. 

21. At the same time, it followed from this course of proceeding that the tot.'tl estimate, 
ns first submitted to Parliament, could only be an approximate one, until the details {or , 
the completion of the whole could be got· out. · . . . 

In the execution of the works, different courses have been followed, as the circum· 
stances of time and place made advisable. -The usual course was, in the first instance, to 
make contracts for the earlier portions of the works for a lump mm, based on bills of 
quantities agreed upon between the Contractors and the Officers of the War Department. 
The subsequent contracts were generally on a schedule of prices, subject to a percentage 
of increase or diminution, according to the terms agreed upon. In some cases, after the 
completion of the first contracts, or ou th(; failure of the contractors, the works were 
c?ntinued under the immediate direction of the Engineer Department, the. labour bemg 
ctther hired, or military, or the two combined:- · · · 

At Portland, the works at the Verne and Breakwater have been chiefly performed, by 
convicts, and at Cork, ,the w'or~ at Fort Carlisle (after the excavation of the ditches and 
formation of the ramparts), and Fort Westmoreland, Spike Island, were first carried on 

· by convict labour, and are now continued by military labour. . · 
From the evidene0 of the officers superintending the works, we :find that the 

employment of military labour has led to a considerable diminution of expenditure, and 
that the work so performed is in every way satisfactory, and that the transfer of the 
execution of the wQrk from· ·the Contractors to the Engineer Department, has not been 
disadvantageous to the public. · 

22. Various changes were from year to year made in the Estimates laid' before 
Parliament. In the earlier schedules no separate provision was made for iron shi~lds. It 
will be seen from the evidence of Colonel J ervois that the iron protection to embrasures, 
contemplated in 1860 and 1862, was not of an ex:pettsive nature, A.nd it was considered 
that the cost of it would be covered by the original estimate. Wben the Schedules of 1864. 
and 1865 were framed the use of more expensive .shields was contemplated, but as no 
estimate 0f their cost had been prepared no special provision was made ·for them; 
We think, however, that it is to_ be regretted that no intimation was then given that 
an addition to the estimates '1Vou1d nt a future time be required to defray their cost, 
and that the omission of any such notice was likely to create the erroneous impression that 
the works could be completed for a smaller sum than that which would undoubtedly be 
required to put them in a proper state of defence~ 

c 2 

. ·. 

25i3, etn 



xvi. 

GD~UAL, . _ 23. In 1887 a. Report waa made by Colonel J·ervois, {Lnd laid before _ 
~· state of the works, the cost incurred, and .the future expenditure 

~portJ for the first time,. thQ estimated cost of iron shields and 
~L Jo~~~7• wa.s separately intro~uced. The estimate in the Schedul~ of the Act of 
- port to meet the altered Cll'cumstances, but subsequent expenments have sh 
Jnereas~ prG-· the. power of _rifled. guns wM . not · sufficiently appreciated, and a· 
~~~:.~ a.moun~. of protection _has -been found n~cessary, invo_lving a ,.ru·rt>~lnf\n'iH1l\~l 
HuT)' Guna. expenditure. . ., • . . . . . · · 
lnadeq11a.c1 or . , ·· ID. .some.instances the. esth~a.t.e of 1867 was undoubtedly .. ·L , ....... ,, ... 

' · · Eostim.ltea. works upon the ·plans then approved. ·.In the .works on Portsdown .......... ~ .. '\(~ 

\ 
' 

t)l~. estimate was . ~he .most . mark~d ; in the report o~ those works 
mode ill w ~~c~ .,the. estim,ate was framed, ·. and 0~ 'opinion on the . : 
found~ , , .. :· ;· ·,p . .. :- ., ... - ~· · , : ... r. . . -

:. -> ]!o~, th'~s~' g'enerhl.remfl,rks_we no\v proce_ed· to report upori . ' 

I . . '.;· t • "~ I ; ~ jo ' ·"' 
0 

'·. ''·'· . . , 
( ' t. \~ :'! .: .. , ~ . : r 

. I ) . I ~ ·.:. : • • · : .. ' • • · .. 
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PORTSMOUTH. 

GENERAL REPORT. 
. . . 

24. IN their Report the Royal Commissioners _divided the Sc_a Dc~ences of Ports-
mouth under five heads :- · . -

1. 'l'hc entrance to the barbour. 
2. The pre\'cntion of a. landing within the fortified position to la-ndwaJ:d. 
3. 'l'he protection of the anchorage at Spithead, and of · the dockya-rd from 

bombardment. -
4. 'fhe defences of the Needles Passage. 
5. 'rhe measures necessary to prevent an enemy obtaining a. footing in the Isle 

of Wight. - - : 

The J1and Defences they classed as the Portsdown Hill and Gosport _Positions. . . 

SEA DEFENCES. 

·l.'tu ••• 

Reeommcnda· 
l-ions of t.be 
Defence Com· 
mission. 

I • 
·.J. .• !\ 

25.-1. For the first object, the defence of the channel leading into the harbour, Spi~bca.d 
they considered that the existing; works strengthened by additional batteries at Southsea Defences. 

would be sufficient. . 
2. 'fo oi)pose a ln.nding to the eastward of the harbour, Southsea Castle, and li"ort 

Cumberland, with the ·t,vo intervening. forts about to be constructed at Lurrrps and 
.Eo.stney, would suffice ; and to the westward, the lines in progress at Stokes Bay with 

Y
tbeir batteries, and an extension of the battery at Gilkicker, would be also sufficient. · 

3. The defence of Spithead and of the. dockyard from bombardment.was the next 
and most important point oftheir'enquiry. · 

.After describing some of various schemes that had been suggested, they recommended 
that the casemated forts, which it bad already been proposed to constrnct on the Horse 
Sand and No Man's Land Shoals, should be proceeded with, that a wotk should be 
constructed between that on the Horse Sand and Portsea Island, another on the Spit 
Sand, and a fifth on the Sturbridge Shoal, with batteries · at Appley House and Nettle- . 
stone Point in the Isle of Wight. The most important of these works they recommended 
to be built of masonry faced with hard granite, with three tiers of guns in casemates and 
embrasures in wrought-iron, and with guns and mortars on the roof. · 

~hey go on to state that, after having given the most thorough consideration to this 
qucsh?1~, they were of opinion that nothing short of the project proposed -n:ould meet the 
ncccss1tles of the case. ' -· 
C 4. For the defence of the Needles they did not consider the existing works a.t Hu:st ~cfcnce oi 

o.stlc, Sconce Point, and Cliff End would suffice, and they recommended that batte.nes Needles 

~hould be constructed on the heights above Cliff End,-at the point between Totland and 
b old,,·~U I3n.ys, at Bather-wood Point, and near the Needles Point, and that casemated 
tl~Ltcnos s_hould be substituted f~r tbe batteries at Hurst Castle. For t~e pr~tection of 
• 0 battencs on the southern s1de of the channel, and to prevent their bemg taken 
tn rcvc1·se, they recommended n. work between Cliff End and Freshwater, with barrack 
ncconlmodn.tion for the 1llen to WOl'k the additional guns recommended by them. -

5. Under the last head, the defence of the Isle of Wight, they considered that the Dcfcnco or 

northct'll shore would be sufficiently protected by the works already recommended. _ £slc at Wigt 

c,1 1 
For the defence of the south-west const they recomn1cnded a military road between 

n. b: 0 ~nd ~ompLon G:ra:1gc, with two towers, on~ near Brook, and one ucn.r 13rixton, and 
aff, ~t~ry 'nth a keep m 1ls rear on Athcrfielcl Pomt. - For the defence of Sandown Bay, 
.isl 01 d1ng <<the best and, indeed) the only good. landing place" on the south side of the 
ah~~~ between t.he N ccdlcs and Spithea~, they rccommend?d. that a new perma.ne~t w~rk 
l:e d .be subst1tut~d for the old bast10necl fort then eXJstmg, and tha~ ba.ttcncs With 
at eric; ln their rear should be constructed on the rising· ground· near Yaverland, 

.. a.no· 1 ·~ ,.,J n-" 1-h" "'"~hn .. ·rl nf Rn.ndown ). and at a point -below Sa.ndowrt 
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Barracks; tl'at, to protect the rear of the batteries on the eastern side of the bay 
tower sbould be placed on the summit of Bern bridge Down; and lastly, a battery with a 
keep in its rear on St. Helen's Point, to oppose a landing between Bembridge and 1~ cttlc~ 
stone Point. 

26. The measures recommended by them for the Land Defences were as follows:

L The occupation of the position on Portsdown Hill by four principal works at 
Crookhorn, at the Windmill, the Fir Clumps, and Nelson's Column; tbree minor 
works a,t intervening points ; and a line of ditch and rampart connectinrr the 
flanks of the position with Langston Harbour and Portsmouth Harbour~ and 
with two detached works in advance of the flanks. . 

2. The construction of three worli:s in advance of the line between Forts Gomer and 
· Elson ; one on the right near N ewgate, one in the centre near Roome, and the 

tbird in advance of Browndown near the shore. 
3. The completion of the three works then in progress between Forts Gomer and 

. Elson. 
, 4. And the completion of the strong lines already designed behind the Hilsea 

Channel to take the place of the insignificant :field works there existing. 

· .. . , 27. We have already given a sum~ary of the changes made in this scheme for the Sea 
Defences; we now proceed to show more in detail what those changes \Yere, and their 

· effect on .t}le financial part of the plan. 
The works struck out at Portsmouth by the Government, before goinp; to Parliament, 

would have cost, according to the estimate of the Commissioners, 460,000!. 
These works were :- · 

, I 1• ) •. The iutermediate work between the Horse Sand and Portseo. Island . 
.•: . · 2. The work on the Spit Bank. . 
' 3. The two works, one near Roome and the other at Lee Fo.rm in advance of J3ro\m 

•• 1 ."·f . ~own, forming part of the Gosport, Advanced Position. 
1 : .. Before th~ first grant was voted, a further reduc"tion of 20,0001. was made by omi~ 
t.ing the connecting lines between Forts Gomer and Elson. Subsequently the difficulty of 
.obtaining a foundation on the Sturbridge Shoal made it necessary to abandon that 
P.96.ition, and it .was proposed to substitute two smaller works on the Spit Bank and Ryde 
Sand . . The latter it has also been found necessary to give up from the same difficulty of 
ob.taining a foundation. 

:

1 

••

111

• 28: In the works themselves great changes have been made to meet the advance in the 
_p'bv{e'r. of artillery. . ' 
.. : . In the two large forts on the Horse Sand and No Man~s La.nd Shoal an iron snpcr• 
~truc.ture to mount 49 guns in t\vo tiers has been substituted for the granite fort of_ three 
~'ers with iron e·mbrasures mounting 120 guns. . In the new design preparation 1s n.lso 
made for five turrets to carry ten of the heaviest guns that may be adopted into the 
service; with this addition, the power 'of the forts against ships will far exceed that of the 
~~igi~al works with their more numerous but lighte.r guns ;· these turrets have not yet 
been ·sanctioned, and no provision is made for them in the .Estimn.tes. Arrangements~ 
·ruso proposed for introducing into the forts the electric wires required for submnnne 

: _ .i, . • ~ . ~efence.1 • · t 
. " I ' A reduction has also been made in the Spit Bank work, now designed to roonn 
15 I ,e;uns. in .(lne tier, with preparation for two turrets. In this case the sea fnc~ _ nl?nc 
lt;· to be of iron, the granite walls being retained on the land side . .Another fort of snn~~ 
fOnstruction has been placed near the edge ~f the shoals in front of St. Helen ~s. Po~.~ 
rnstea~ of the woz:k contemplated on thn.t Po10t, and a heavy mortar l)attcry wlth d 
rifle·a· guris at Pu~kpo'ol bas been substituted for the two works at .A.ppley Bouse llD 

• " 1. 

ale of 1Vight. 

N ettlestone Point. · · 
... 

2~. In the Isle of Wight, for the defence of Sandown Ba.y, tho work a.t Lang-ua.r~ ~~ 
peen g1ven up, and another work at Redcliffe, to the eastwn.rd, added. The three " 0 de 
at Brixton, Brook, and Athedield have been given up, nnd a military rond alone l.Dn 
from Freshwater to Chale. . 

3 
n.t 

The new cnsemo.tcd batteries n.t Hurst Castle nnd the nlL'i:ilin.ry bnt.te:lc ers; 
Southsea, are mu~h more powerful than those contcmplll.ted by the CommJssJOD 
n n (1' 1 A c: f 1 v 1\ +- n; llr; I" 1 .... 1'\. 'r ; ., r,. ......... ,1 ..... c - ., \ .. 10 ~ • • 'h . I , • ' ' .. ~ • ' • • - - J- 1"\ 

c r-. 
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)0 . Tli . f i uw t;; · ;,J <' f f ec t ol these changes \.Jill be eta t ed a t th~:,; end of POh'l' .. )f'IOU'l'H 
t he report on e o.ch group of works i and it is only necessn.ry here to observe Financial 
t bat t he increa se in the e"A"}Xmdi ture has not arisen from e.ny want of care or effect .. 
of a due r egard to economy in thei-r con struc ti on 1 and that the manner in which 
the works have been constructed -refl~cts great credit on the officers to whose 
supervision they have been committed, and is well calculated to ensure their 
stability and perm8ncncy. 

SEA DEFENCES - OUTER LINE 

SPITEHAD vJORKS. 

HORSE Sfu1D FORT. 

31. This is a circular work, situated on the Horse Shoal, upon which, at 
a depth of 11 feet belovl vJater spring tides, a level space having first been 

Design 

pre:pared, the four.:'lations Here laid in the form cf a ring 231 feet in Foundat-
external di2rneter, Bnd 53 feet 6 inchee in thickness at the base, with grenite ions 
facing on the outside, ~d Bramley Fall or Portland stone on the inside, the 
intervening space being filled with massive concrete blocks. 

The space thus formed inside th~ ring was filled with clay and shingle, 
and a thick bed of concrete laid thereon, to afford foundations for the i nner 
portion of the superstructure. On this broad and solid base, which at a height 

c li foot above high water of or~nary spring tides is 210 feet in diameter, 
__ outer wall, 16 feet high and 14~ feetthick, of granite and roach Portland 
stone has been built, and provision is made for protecting it with iron plates, 
shculd this hereafter be found ne~essa.ry. 

The foundations and the oute~ wall in this and the other Spithead works 
were constructed under the direction of Mr. Hawkshaw, C.E. 

We have already stated that we have no sufficient data to enable us to 
form any confident opinion as to the power of 14 feet 6 inches of granite and 
stone to resist the navy projectiles of the present d~y, but we think it 
prob~ble that ships would not be able to bring a fire upon this work capable 
of inflicQng serious damage without being themselves disabled by the heavy fire 
of its powerful artillery, and that it will not,therefore, be necessary t o incur 
the great additional expense which plating it with iron would involve; especi ally 
as, even if this outer wall should be penetrated, there would still be another 
wall to be overcome before the interior of the work could be reached. 

Upon the baseoent it is proposed to pla9e an iron superstructure for 49 
guns in t1•c tiers, am: preparations will also be made for five turrets to be 
added hereafter, 1f sanctioned. T~e estimate for this iron superstructure is 
based upon ~ccurate calculations of the quantities of iron af various kinds 

at ~ill be required for its constru~tion, in order to enable it to offer 
an ade~uate resistance to any attack to which it may be exposedi but as the 

Super
structure 

pr<:: c: se arrangement of these !:lateriala is not decided on, and as ~e are not 
r eQuire1 to give ~ny opinion on that point, we have only to state t hat the amount 
estimated would appear to be a sufficient provision for the completion of the 
\..rork in a satisfactory menne:::-. 

The arran~ments for tpe serviee of the guns and 
are satisfactory. The work, as far as it has gone, is 
constxucted, as regards permanency and stability, and 
failures. 

for the supply of ammunition 
well and skilfully Report 
there have been no 

The estimate for this v1ork in the Sc}1edule· for 1862 was 260,0001,, and 
in subsequent Schedules it remained at the same amount till 1867, when it 
was increased to 365,0001. The sum expended to the 30th June, 1868, emounted 
to 115,8341., A.lJd a 'fArther snm of 308,8601. will be required to complete it, 
thus made up :-

Expenditure to 30 t h June, 1868 
Estimat ed cost of mascnry 
Ironl-.rork for 40 0eset:1ates, with intervals of 24 .feet 2 inches, 

at 4,4~81. each; and 10 casemates with intervals of 
26 f~e ~, at 4,8601. each 

Addi tiona:\, w·.r:;c, not included above 
Pxrangcment :0r torpedo ~ires 
Proportic~ ): Pxp~nse s of experiments at Shoeburyness 

68,238 

228,120 
6,967 
2,700 
2,835 

Estimate 

£ 
115,834 

308 , 860 
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No MAN's LAND Fon.T. 
32. This work is of a ·similar construction to that on the Horse 

~---~ ....... 
solid .foundatjon, it wa.s necessary to go 20 feet below low water or 
the cost was thus largely increased. · 

The estimate for this work in the Schedule for 1862 was 
preceding case, no change wu.s mn.de in the amount tlll 1867, when 
40G,OOOZ. 

' The amount expended to June 30th, 1868, was 152,937l. 
· The amount. required for completion, varying only in some small' ... ..,uau, 

the Horse Sa.nd, is 309,563l., and the .total cost will thus amount to 4u.u.,J_vu • 

. ·SrrT BANK FonT. 
33. The foundations for this work. are similar to those for the 

The external diameter of the .masonry base at high water level is 151 
·. It is designed ·for . 15 guns .in· one tier, nine in an iron sup~¥ .. ~..;.;;,:~~ 

rather more than half the circumference looking s·eaward, and six in 
towards the land and Portsmouth Harbour. Preparations arc also 

The work is well and solidly built, and there have been no fail · .... ·"'" lO'~ 
1n.ents for the ,, service. of the guns and for the supply of amm ....... · .\IJ.Ull l 

satisfactory, ', ' • , I , • : . 

• ·· · ' It bas already' been stated 'that tlw Defenc·e Commission·ers 
.lt::·1: '. ) 'the Sturbridge Shoal, that provision was made for it in the Schedule 

t~e 'vork on' the .. SJ?.it.B.ank, recommended· by them, was given 1.!-P· ' Alr 
a: secure· found·ri.tion ·.on the Sturbridge· · having failed, it was de'cid~~ , 

:Edimate. 

. ,. -

srnn..ller works on the Spit and Ryde Sands. ~rhe· same difficulty iii' : 
· fo'n'ndation led· to the ·abando.nment of tb,e position on the Ryde · ' 
t~e Spit Bank is alone _in course of con·s'truction.··· The attempts allud ·~\'i'.~<'·r··l'.).{o;ft 

expenditure 'of 10,074.l. under· the Loan, and 2,3101. out of annital · 
has been added to the experiaiture on tl1is item . of the ·schedule, . 
c'onsidered ·as any part ·of the · cost. of the work on the _Spit Bank. . · 
'. l. .· ·Tire' amount inserted in the Schedule ·of 1862 for the Sturbridge .· _ 
Tnis sum was increased 'in· 1863 to 310,000l.; tbe· Sturbridge work was~ 

.SchedUle o( the .A.ct of 1864, but the same ·amount was retained foi· 
,\rorlcs •' till 1867/ when it was reduced to 293,000l. at the same time · :~l~!f'}~~~ 
St: 'Helen's and' Puckpool' was incre.ased ; this . estimate was intended 

.\vorks on the Spit Bank an'd ·Ryde . Sand; the ·latter, ·for .the 'reasons 
afterw'ards a.b~ndoned: . .· ' . ' 

· · The·· account will then stand thus:-

· ·Expe~diture on Spit Bank. to June 30th, 1868 
-···Further sum for foundations . . . . · .. 

.. I : , To complete masonry '. : . 
To complete iron :-

.. 

Seven casemates of 25 feet intervals, at 4,643l.; two ditto 
· of 29 feet, at 5,387Z. · .· . (, 

Proportion of Shoebury e:x:pe.rii:ncnts • . . . 

Estimated cost of shields 

Estimated total cost of work .. 
Expenditure at Sturbridge', &c. 

ST. HELEN's FoRT. 
34. This fort is placed on t~e outer edge of the shoal, where. 

uncovered at low watez~. spring tides. The · foundations for the , . 
ring ·of . iron: caissons· sunk to au average depth · of 25 feet . G 
of the shoal, passing througl1 sand and shingle, and 5 feet into the 
the ·. sand· has . been dredged out, and the sp;tce tlHis ex.cava£ed Leu·:,wzl~!ll"'K~ 
bed of concrete is 10 feet thick, and ~ts surface is 2 feet abo,·e lo1v . 

_tides . ..- - -- - - · 
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'fhe outer wall of the basement is completed. The s~perstructure will be of iron_ on Po~~· . 
onter half of the fort. whe:e exposed to fire fi:om ships, and of ~anite · towards ~he . L · ~ 
. it will be armed w1th stx heavy guns to seaward, and four hghter guns bebm'd 

on the land face. . 
It is well-designed as to permanency and stability, and the arrangem·ents for the Repott. 

of the guns are satisfactory. The calculations of the probahle cost of the iron 
are based on the same data as those fo: the other Spitbead forts, ~d the remarks 

the Horse Sand Fort apply equally to tlns work; . · .,.. . 
This work ~as not contempla~d in 1862, but in the Rchedule for t~at; y~ar the su:n Estinat.e. 

87 ooot. was mserted for battenes H.t Puckpool and St. Helen's Pomt. _. In 1863 lt 
d~cided to substitute a work on t~1e shoal for tha~ on sho~e, and the same amount was 

in subsequent Schedules, t1ll 1867, when 1t was mcreased to 145~000l. The 
expended to the 30th June, 1868, amountedto 47,779/. Tbe further sufn re·quired 

_ ............ to 7 0~332l., that is; for the masonry 41,358l., and for the iron 28,97 4Z:, making 
teof the total cost of the work, when completed, without shields, 118,llll. ; and 

.:.iUw ..... ., four shields, estimated at 5,200l., 123,3lll. · · ·· ··" · 
- :/ . : .:i·" · . . 

. PucicrooL BATTERY. .: : · · 

85. This is a powerfulm~rtar battery on the north-eastern shore of the Isle. of Wight Design • 

... IU·~, though at long; _range, on the approach to Spithead and the southern p_art of that · I 

:•EDO~e. . . . . . . ' ,,, _ I 

It mts commenced in · I863, and conipleted in· March 1865 for an· armamen~ of 2_1 Annament~ 
,,- n-1:s, wit-h space on the rn.mparts for 11 light .guns. In 1867 it was modifi~d a.nd :?.IodifieaUoa.. 

--~ for an armament of 38 mortars in a rlouble line, and five guns. In. 1868, . ~ben 
re to obtaiu a founda.tio"Q either on the Sturbridge or Ryde Sand made i~ I).ecessary 

(al~Kna<m the attempt t<? construct i work in either of those positions, it was decjded to 
i•rta~;e the power of the gu~s in_ this work, and again t9 . modify it by r~du<;:~:ng . th~ 
••~~ of mortars from· 38 to .30, and to. substitute 25-ton.guus fo_r · .. four of the. l.ighter 

formerly proposed; the fifth gun for £auk defence' will be a ·7-inch. ,breech-
MIIill!g gun. The merlons have also been strengthened by the introduction of concrete, 

nddit.ional expense magazines provided. ·on the _right flauk there is. a_ small 
--~~r containing accommodation for fo.ur officers and 67 men. It is well supplie.d with 

' • ' ' ' ' : • • • ' ' • • ' ', I ~. ; • >\1 

The work has been skilfully constr~cted. · The a.rrangement~ for the seryice of ·t4~ Report. 
and for the storing and supply of ammunition, arc good. . . . .. ·. : ' 

sum expended to the 30th June, 1868; amounted to 16,84.0/.,, a.Il:d the further E.oitimate. 
required to complete is estimated ·at 4., 024Z., making a total of 20,$64l. To· this 
be ndded, before the battery would be 'ready for occupation, a .further estimated 

~llllditurc of 8,100Z. for shields, making a total of 28)~64/. , . . . . · 
Ia 1867, the total cost of the two works at St. Helen's and Puckpool, wlien no 
_ •c~c proposed for Puckpool, was estimated at 145,000l., the cost, including ~hields, 

, law estimated at 1'52 27 5l. · : · . -
An alternative ph~ has been laid before us for dispensing with the hon shields at .A.Itern~>t.iTe 

~~~IIQ;~I>I and substituting guns mounted on Moncrieff carriages. The cost or' the altera- _ple.n • . 

d be 2, 824/. ; .the whole cost of this work would be reduced fro in 28,964l. to 
W ; ~nd of the two together to l46,999l. · ·· ·· · · 

e wdl n.ot here fnrther allude to the financial effects of the adoption of ·the, Mon
a'ru1cm, smce in the Appendix will be found a. tabular statement, giving · in each 

nccount of what the effect of {.be change will be. ' · , . ~ , 
' ' · ~ ' I • . .. 

SEA. DEFENOES.-INNER LINE. 



!'P~~9,~tJ~; l! •. ]!:~ i~. ~~signc~ a~ fl. casemated · graiJ.i~e .. work,.mountjng. ~~ ·guns behind ir 
Design:- ~vith 5 gu11:s ~lso protected by shield_p.on.the roof, ancl \vill.c~ntain barrack ace ~ 

f<,n· fiv~ offi,cers, four serjeants, and 98. men on a p.eace establishment. VUJ..lUQIIIIIIitr.J 

Report. .· · There have been no failures of any sort, and the work is skilfully huilt ~L 
permanency and for resisting power. . · ' .,... 

Magawo : · The disposition of the shell stores and magazin~s in tLe basement is 
~f~~~mo<ln· the passages by which the sl1e1ls are conveyed from. the stores to the lift<> arc 0~~ • 

and in some pbces 3 feet 6 inches wide! scarcely allowing two men to pass cad 
... , :· r ~itb trucl~s, and making it difP.cult,,if not .i:p.1possible, to supply the shells with 

1 

·rapidity ;f~·om the basement alone. . ·. · ; . "IU!IInl•'i':' 

. A reeord of a trial of two g~ms in this battery will be found in the Appendix 
and in , ~nother part of this Report we ' ~ave pointed out the measures which ~~·c 
riecessa:ry to .give full efficiency to the heavy guns in cn.semated batteries. 
. . . In the design laid before us it is . proposed to cut through the rear wall o1 . 
casemates, for the purpose of passing the lamps for lighting the magazines aud shell · 
from the outside into the light boxes, withoti.t carrying them through the shell pa.s 
The considerable expense of this alteration might, in our opinion, be saved, by ~ .... 
the light boxes to open directly into the. shell passage, as we see no objection to 
lights being inserted in their places, from that passage. 

Mortar · '• :3 • Ji.. design has also been laid before us· for an auxiliary mortar battery, on t.he 
Battery. ·flank of· the fort, to be prepared for 1 6 mortars. · This design has not been fi 

· .. approved. It appears to be .n:ell calculated for its object, and is estimateci to 
· · ' • ' ·' . S;800l. ' . 

EstimateJ ): .: r ·~· j; · ·Th~ · original estimate for Gilkicker .Fort, in 1862, was 50,000l., and this in I 
· r,va,S -:increased to 58JWOl. The additional· cost of the shields was then estimn.~ • 

· '30,0001., but · no pro~ision was made for a mortar battery. The amount expended 
~ · ~~e' 30th June was 46,984Z.; the further · ~um required is 15,4lll., ma.king a total 

B1',395l. To this must be added ··.38, 72f>Z·.; ·-ror providing iron shields, bringing up a. 
·.total cost· to IOO,l29Z., and with .'th~ mortar battery to 108,920~. 

/"' . ! • . . ' . . . 

. ' •. I ' • ' . ' 
. ' · SouTHSEA CAsTLE~ . 

j ~ i' ' • • ' I 

1 

.' I • • , , , ' 

Design. " 37; The works undertaken here under the Defence Loan consisted of auxililq 
. bco.T, ;~ )~tteries connected with the Old Castle, the whole closed by a gorge wall) loopholed fir 

flanking fire . . . . . 
.Ar~mlln~1 : 1.: . , • .'rh.e batteries are constructed for 32 guns-. one rifled 13·3~irtch gun on the left~ 

·~f. t~.e ·w ~st Battery; 22 rifle(]. guns, .. of !j or 1 O·inch; nine 7 -inch guns for uau 
~ jlef~p.~e; and four mortars. 'fhe battery is partially armed. The position selected far 
·the mortars behind the Castle appear~ . to us . to be objection.able, and we recommeDI 
~ ~- reyision of this · part of the plan. This will ·involve no additional expense, as the work 

Mortar 
Battery. 

I 

Jias not been commenced. · . 
Mo<llfications. '· . . , , 'At the time of ~ur visit, the protection. to the guns an~ m~gazines appeared ~ be 
;o?.Ml v>! . ,j j,n~1.1-f6c~ent to withstand the heavy proje<;tiles ·of the preRent day, and a plan has s1~ 

.m:!·~ , ,. peen sa-qctiqneq for giving· increased. strength, to the parapets. A plan has also ?een ~ 
11b~fo.re us, in which it is proposed to dispe:p.&e .. with the iron sl;lields, to substl~ute thl 
Moncrieff system in that portion of the b~tt,ery iQtended f9F heavy guns, and to mcreaJI 

. still further the .strength of th9 pq.rapet • . . .. · · .. · 
Report. · 11 . Tho ,rqag~~ines . .for the 7 -inch gun~ might · ge ex.po~ed ~o a : dropping shot from 11 

enfilllde fire, making a different arrangemc;nt and adclitional protection necessary.. ne 
., 

.. 

Caatlo. 

design has been amended in this respect; and the cost of the alteration included m: 
•c.,: i~natc. 'l'hc magazine accommodation will then be good o.nd well-arranged. · , 
aJ;rangements for the supply of ammunition to. the guns .are not yet finally settled. . 
awaiting the result of further experience with heavy guns. For the 23-ton gun sorot· 
special provision will be necessary for the conveyance of its heavy shel1s froiD the 
magazine below. . 

The auxiliary batteries were begun in March 1863, and are complete, With tho 
exception of the shields for embrasures. They bave been well constructed. ]d 

In the Castle there is accommodation for three . officers and 63 men . . Th.e 0 is 
magazine in its bMement is ill-lighted and ill-ventilated, nnd the w11nt of venhlatJO_D a 
the more felt from the latrines being in its immediate neighbourhood. 'fherc 19tbe 
project fot mounting three of the heaviest guns and four mortar1:1 on the top of ·ty 
Castle, but this has not yet been sanctioned. Should it be adopted, the opportuPl 
~honlcl he tnl>r11 to rc~ ,·isf' the mfln·n?:inf' fllTflnn·f'm<'nt" 
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The amount expended to the 30t.h June was 29,394:Z. The further sum required to 
out the improvements mentioned above is l 1,4GOl., making o. total of 40,864l. To 

~ ust be aducd the sum of 35,025l. for shields, making- a total of 7 5 ,879l. 
thiS ~boulcl the Moncricff system be adopted, there would be an additional cost in pre

. :. for i.t of G,8G2l., but the total cost of the battery on that system ·would be reduced 
~~716l. ' 

EASTNEY BATTERIES. 

P011'i'Sltonm. 

Eetlm!lte. 

Alteroatl vo . 

38. The Eastney Work consists of two batteries, connected by ·a parap~t, in front of Dcs.ign. 

the barracks of the Royal Matinc Artillery. They arc intended to command the approach 
La"(l"ston Harbour and the water to the eastward of the Horse Fort. 

to The face of each battery, and of the .connecting parapet, is covered by a dry ditch, 
pd the o·or()·e is closed hy a loopholed wall 3 feet thick. Each battery has l 0 embrasures, 
ptl two t>gn~s en barbette,nod is now ar~ed with five 7-i~ch b.reecb-l?ading guns, and s~~en AtmAmeut. 

g.inch smooth-bore guns.· The magazme accommodatiOn 1s suffic1ent, but the provlSlon 
('Or artillery stores is scn.rcely adequate. 

As these batteries are at a grea.t uista.nce from the channel leading into Spithead, 
an1t hnYe a large extent of shoal water in front of them, they could ta)ce but little part 
blnn engn.g·cment with large ships,. and their present armament seems to be sufficie.nt to 
ktep small vessels or boats at a d1stn.ncc. For this purpose they have been sktlfully 
tonstructed. 'fhey were commenced in June 1861, and completed in March 1863, for Estima.te. 

the sum of 17 ,435l., nnd no further expenditure is required upon them. 

LuM:Ps BATTERY. 

39. This work has 14 guns in embrasures, and three en barbette. It is armed with Design. 

88- pounders, 8-inch guns, and breech-loading 7 -inch rifled guns. It is sunounded by a .Armament. 

~1tch, into which the water c."'n be admitted, but as the ditch will not retain the water, it 
t• nt prc~ent n.n imperfect obstacle to an assaulting party, and alt-hough protected 
LJ the flanking- fire of three caponnieres, some measure seems to be necessary to 
~pro\·c it, which might however be deferred till a time of expected attack. 

The work was begun in November 18J9, a.nd completed in October 1861. It is Report. 

1rt"ll construeted, n.nd except the defect mentioned above, well adapted to its object--
dut of preventing a landing between Eastncy and Southsea Castle. The magazine 
· commodation is ample, and well protected. The work is supplied with water hy the 
~uthsca \Vater Company. 

'fhc cost of this work was 18,945l.; of that sum 14,7261. were charged to the Estimate. 

,\nnual Estimates; and the expenditure, under the Loan, amounted only to 4,219l. No 
f""rthcr expenditure is required. 
• In the Schedule of 1862 provision was made, exclusive of land, of a sum for Southsea 

("-; tie ()[ 3:5,000l.; for Eastney, 15,0001.; and for Lumps, 5,000l.: in all, !)5,0001. 
T:"lL~. in lSG7, wa.s increased to GO,OOOl. for the works, and 30,000l. for the shields, making 
~~(! total estimate 90,0001. · 

The estimn.tcd expenditure under the Loa.n on the three works, exclusive of shields, 
*mounts to G0,09Sl., :wd with the shields, to 96,0231. 

SuMMARY. 

!k t!~P· The. Lot:_ll amon_nt csti.mn.Lcd by the Defence Commissioners to be required for 
· .cncc of Sp1 Lltcn.rl, mcludmg· the purchase of land, was l,lOO,OOOi. The amount ;tt.·r111:·d out. of the Annual Votes wns 17,036!. The estimate for the works contem

~~ :J 111 l.S<.i:.l "·as, e:-,:clusivc of lnmi, l,04S,OOOZ.; in 1867, the g-reat power deYeloped 
rt Ike\ "' l . d I . f . . . tl • • ~ tn~ s 1~w1 n g tna c a. :trgc mcrcase o rcs1sLmg- power necessary m 1ese 

~j ·(u~~ . :~tunat.e wn_(; illcrcascd ~o 1,327 ,OOOl., exclusive of the iron shield~ for Southsea 
-:lhoutlkt~kcr, ~ntl wtLh L_hose sh!Clds to 1,387:000Z. The cost of co~pletmg the n-~rks 
~incr sl~l~](h; lS HO\~: estunatcd ~t. 1 ,328,4-iGl., and the cost or th.e sb1elds at 94,~o0l., 
~., ~ 11 

It h. the prcnous expcnd1ture a total of 1 ,44.0,332l., of which 1,421,786l. mil be 
"=r ag:unst. tlle l~oa.n. ' 

tJQ tb l~c ab.-l.ndonmcnt of the work on the R}'de Sand has led to a saving of 115,626l. 
!'7 uJ: Jlen: of 203,000,1. in the estimate of 1867 for the Spit Bank Fort and other ':orks ; 

\~nvn;~ the gT~at incrcas~ si•;ce 1862 in the estin~atcd cost of .the other Sptthe~d 
ah s he.en pi'l.rUy met, yet 1t Will he seen that the mcreased estimate of 1867 still 

ort of their nrcsent estimat,ed cost by 34, 786l. ; . ~ 
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·Of this excess 6,2001. has been caused by ibe provision. of ·means for comb· . 
submarine defences with t~c forts; 13,500l. has been caus~d by the necessity of ad~ 
to the thickness ·.of the sh~elds, and a sum of 82,273l., bemg, 22 per. cent. on the -~ 
superstructure of _the. two fo1:ts at Horse Sand and No Mans L~nd, 1s to be attrib:: 
to the st.rengl.henmg of the u·on work consequent on the e:x.pernncnts made ~t Shoe.: 
bnryness in 1868. . 

If ihe Moncrieff system be adopted, there Will be an excess on the tota.l esti 
of 186_7 of l,347l. The works in our opin~o1~ have been co~structed wit!~ great :; 
and Wlth due regard to economy; and then mcrea.sed cost JS to be attnbuted to ..._ 
causes we have mentioned above. · · 

NEEDLES PASSAGE DEFENCES. 

HURST CASTLE. 

DC!Iign. 41. Tms powerful work, embracing tl1e old Oastlc, and extending on 'ea.ch Bide 
·· ' 1P I' t ·of' it, consists of 61 casemates in which the guns are to be protected by iron shielda. 

37 to the westward of the Castle, and 24 to t.he eastward. The original design aJat 
provided a barbette battery on the roof. This part of the design has been given up, &Dr! 
it is .now proposed to place on the roof three turrets for six guns, or four guns on thl 
.Moncrieff system. · 

· ''~' i ' :·' / ;. {. ~4~re is ~o basement accommodation except in the 01<1 Castle, which containt a 
.,: .J;l:N'li: ·~arge _magazine. The plans for the magazines have unde1~g6ne ,considerable a.ltcratiol 

. Magazines. . ~nd impr:o.v.~ment . . 'I:he present arrange_ment provides. four .new main magazines aal 
·.shell s~ores_,.t":o i~ e~ch b.attery, in additio;D 'to the large 'reser~.e . ~agazines in the KefJL 

. ,Th~re are also sev~n expense magazines and seven shell stores"in rear of the casemau.t, 
·· · · ,to be supplied .from .the main magazines by a v~randah passage~ · Tliese seYen magnziDS 
·~ .•••. ~}! '·~vill have to supply the 61 heavy guns in the· casemates, or from eight to nine guns cadi; 

. and considering. that, except a few guns on the flanks, the' guns will be 10-incb ri8e& 
' . : . g~w~,, ~t woul4 se~m . too much to expect that a suffic~ent supply of ammunition could bt 

1~C:m~en~a;.Jept,~up fr~m them during a bot action "!ith ships~ We therefore recommend ~hat the 
.. . . . ~whole of the space now divided between powder and shells' should be appropna.ted ... 

' . powder alone, and that some simple arrangement should be made for' a deposit of s~en.. 
Jor immediate use, in rear of each casemate, where they would not be exposed to ~ 
fire, or 'to the impact of heavy fragments· .of shells bursting near them, to be supphed.~ 

:r~quired from the main shell stO{es. We also recommended . that the floor of w. 
'verandah, which is now on a somewhat lower level than the floor of the casemate~!, 

. . ·should be raised t,o the same height> so as to facilitate the passage into the casematflt 
· ·Of trucks with heavy cartridges or shells; this moqification ha.S now been introduc~ 

· ·~he approyed .plan .. Separate magazines and shell st~res will be provided f~r the tu ·the 
or Moncrieff guns, on the roof . . The old : magazines in .the Keep are spac10ns. At 
'time of our _visit we observed that · they were ill-ventilated, 'and that the floors weJ:! 
much affected by dry-rot that it was necessary to take them up. Plans hav~ no'v d ia 
laid before us for improving the ventilation, and the cost of doing so is mclude 

. ;the estimate for completion: . . . . . . . h btl 
. , The rear of the work 1s closed by a mass1ve . wall, to wh1ch add1tJonal strengt 

' ' 'l;leen give.n, where it is exposed to fire from either. flank. . frooi 
· ' 'f'he new batteries are well and solidly built. The foundations arc protected 1d ;raJ 

Report. by a large bed of shingle, varying much in quantity, as it is thrown up or was~e ~ 
by the 'sea. The tendency, for the last thre'e o_r four' years, has been towards a.n 1ncr be 
and there seems no reason to fear that the stability of the foundations will ever 
affected by the action of tl1e waves. ·I . . torilf 
. The fir~t contract was in February 1861, for the foundations, which were sa~tsf~dingf. 
completed m lVbrch 1862. The next contract was for the battery, some rear bu a.ncl 

.rear wall, and bridges. with some alterations in the Castle, and a new lighthoUSded, a 

.. light-keeper's dwelling. for a sum of 68,8751. When this sum had been expe~e lfith 
1further· t:ontract, under which the work is now approaching completion, w~ ~·a J.-,..-~TI~ 
!f~~ ~me coptractor at an advance of 16 per cent. on 'tbe schedule of prices m lS . 
1'1\'ht ......... f 



'}'be estimate in the Schedule of 1862 was l 08,0001. ; in 186 7 it was increased to PoB'l"'n(OO'l'Jr. 

001 and 61,0001. was a.ddcd for shields, making n. total estimate of ·171,000l. Esti.Jnate. 
O,O be., tot..'Ll am~unt expen~ed to the 30th June, 1888, was ~7,83~l., and a fur~her 
· ~f 22,9891. will be reqmred to complete the 'york, exclusive of t~urets. and non 

-!dds making n. total of 120,82ll. The cost .of shields to be added 1s estunated at 
till 50't making t.he total cost 209,27ll., anQ. mth turrets 269,271l. 

4 Sh~uld the four :Moncrieff guns· be' sanctioned instead of the turrets, the additional 
'Cost of the work~ would be 8,3021. and the total cost of the work, with this addition, 

nld be Zl7,573Z., instead of 269,27lt. In the 'Appendix · will be found a comparative 
:teJllcnt of the cost of the two plans. 

ISLE OF WIGHT DEFENCES. 

NEEDLES BATTERY. 

42. T.ars is a barbett~ battery built on the projecting point of the chalk ridge above Deaigu. 

the Needles Rocks, n.t an elevation of 254. feet above the sea. • It commands the narrow 
channel be_tween the Needle~ Rocks and the Shi~gles, th~ edge of that sho

1
a! . being 

distant n. httle mote t~ap 2,000 y~rds, so ~bat slups passmg would be . expoEe~ to ~ 
nlnno-ino- fire upou · their dec~, 'vhtle t)?.e he1ght of the battery above the sea.protects 
ft fr~ml:>n,ny serious attack from shippiJ?,g. · · , ' · . .

1 
.... --

It is designed .for 6 guns; and is at present arme~ with 7*inqh .bre·ech..:Iqading Armament. 

guns which it is proposed to replace ~t a future time with heavier guns. The go.rge,'is 
close'd and protected by a ditch, cut in the chalk, across the narrow ridge. Qt;J. which .the 
work stands. It contains barracks for one officer, tlvo non-commissioned officers, and 
21 men. . 

The battery was commenced in September .1861, and completed in June 1863. In· Report. 

1865, the facing of the escarp. bulged slightly, but so little as to ~e.ed no r~pair, 
a.nd there has been no further movement. Water is supplied from rain-,~ater tanks1 

having a capn.c\ty of 10,400 gallons. The1:e is sufficient magazine and store acc,o·m-
modation, and the work bas been well and slrilfully constrUJcted. · . .. 

... The estimate in the Schedule. of 1862 was. 7 ,0001., exclusive of land. The ·expenditure Eatimo.tc, 
to the 30th June, 1868, amounted to 6,958l., and a further sum of 698l. will be req!lired 
to adapt it for a heavier armament, malting the total cost 7,656l. · This additional sum 
will be charged to the AJ?nual Estimates. · 

HATHERWOOD B.A.TTERY. . . . ' . 

43. This is also a barbette battery placed on a point on the north-east side of Alum Design. 

Bay, at the same height above the sea as the Needles Battery, with which it crosses its 
fire on the N cedles Passage. · · · _ 

. It was commenced in 1£65, and is finished, with the exception of some small 
details and the modifications required to adapt it for guns heavier tban those originally 
contemplated. It is now intended for an armament of four 9-iuch guns and ·three .Armament. 
7-inch. ~t is sufficiently supplied with waterfrom a well. Barrack accommodl:ltion for Repnrt. 

two officers and 50 men was provided in the original design, but this has been. omitted, 
and the only provision is now a sma1l building in the rear, ada.pted for two married 
~oldier£. It has. been well ·and skilfully construc.ted, and there have been no· failures. 
The store and magazine arrangements are good. . 

'l'Jw estimated c·ost in the originn.l Schedule amounted to 4,0001. The expenditure Eatimo.te, 
to the 30th Jnne, 1868: amounted to 4,58ll., and a further sum of 1,2441. is· required to 
complete it, making the total estimated cost 5,825l. 

WARDEN PornT BATTERY. 

44. This work was commenced in 1862, and finished in J nne 1863. 
To secUI·e the cliff, and to prevent tbe bank from slipping, the slope and ba.ck of the 

hill were dminecl, under the direction of Mr. Parkes, C.E., and a sea wall was built along 
the shore to resist the action of the sea.. On the representation of the Commanding sea. Wall and 
Royal Engineer, the fonndations of this wall were carried deeper than originally Drainage.

designed; the total height was increased from 94 to l2k feet, and the length from 900 

.,. Unless otherwise specially stnled, o.ll the heights of works n:s gli'Ctl in this Report, refer to the highest 
point of the crest of theit· parapets, the altitude of which is gi>cn nbovc J'll~an tide level. 
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;~~:;~~~. to i,lOO feet; the toe was in part further protected by an apron of Purbeck pitch· 
with sheet pile~; iri front . . The drainage extended over the whole site, c01nprisi11g

1
ng, 

area of 23 acres. · llft 
· It :is scarcely to be expected that the action of the sea and of the min will he 

entirely arrested by these precautionary measures, and it is probable that some cxpcn<lit~ 
will be necessary froq1 time to time "to prevent injury to the work, but we have not tbou~bt 
it necessary to include any additional sum for this purpose, siuce any measures that rna . 
be required hereafter would be more properly charged to the maintenance than to ~ 
completion of the work. 

Design. The work is enclosed, and will mount eight 12-ton 9..:inch guns en bm·bette 10& 
Armament. feet above the sea. It is about 2,600 yards to the eastwnnl of Hatherwoocl, and ~bout 

the same distance from Hurst Castle on the opposite side of the clianncl. 
Report. The work bas been well and. skilfully constructed. . The magazine accommodation is 

sufficient, and it is well-protected. There have been some complaints of dampness; thi4 
does not appear to have been caused by defective drainage, but rather by t)1e admission of 
the damp external air to th~ cold. internal w~s. The. arra~~ements for ~he artillery 

,,, ., .. ,. s~ores nre not altogether sat1sfact.ory, but a different d1spos1tton of the ava1lable spaCe, 
· · ~6uld remedy the inconyenienqe without the necessity Qf incm'ring any aclditioll41 

expense. ' 
·' The original design provided the ~ame barnick accommodation as at Hatberwood, 

· li.nd. tbi:s, with .the · ~xception of a small guard-room, bas also 1)een omitted here. 
Estimate. .-., ') ''The "estilnated cost of this work in the Schedule . of 1862 ·amounted to 9,000/., 

. . .; .. , -exclusive of land, but in the Schedule of 1867 10,0001. was added· to the total for this 
· ' ' ·:g~~~tp of works, t~. meet. part of the large~y increased expenditure found to be necessary 

-~rf~ 'al?-~ ~t Cliff~~~· The payme~ts to i~e 30th. Jime, '1868, a~ounted to 11,7461., 
tlle further sum reqtirred to complete lS 1,153l., makmg the total est1matecl cost 12,899/ . 

.., \ • ll ~ J ~ ' f f ) j I • • I , 

• · .. · _;,:; .{! ' ·vr 'l (. · CLIFF END.· .·,. 
: i.l :! ·45! 'The site : select~d for the Cliff End Battery extends along the brow of the hill 

. ·~4:h9ve the ol~ Cliff End Fort and Fort V.ictotia; the battery will ?e abou~ 1,800 _yards fro!h 
, ·, Warden Pomt-, and nearly the same dtstance frorr1: Hurst Castle, oppos1te to 1t, and w1ll 

'rainlr " 6~ ,co~p~erat~ .. '~ith th~~e .va:rious \vorks i~ the d~fen~e of the, cha~el at .its nar_rowest point. 
if.e. go~. ~:;~!: 1 . ?-:~ 'pr~p~re the

1 
s1te, the w~ole ndge,· mth the. s~opes on .each s1de, chwfly composed 

·, . ii · ·o,r a slippery' clay, have been dramed under the supenntendence of Mr. Parkes, C.E. 
· · ·':d 1 ·trhe 'object of the drainage has been to carry off a.U the ·water that'cim fall upon the 

\'surface 'Of find its way into the bill beneath the site of'the fort; dnd thus give stability !O 

the . soil; as far as it has gone the operation we are told has been successful, but ttll 
!h~ result of that 4z-ainage has been more· fully ascertained, we consider that the con· 
's~thctlon' ·of' the fort had b~tter be postponed. '···To protect the toe of the cliff, a sea wall 

•'has'· ·beetl• bttilt, which seems likely ,to accomplish its object, though it is possible that some 
fUrther protection to it from the scouring power of' the sea may be necessary. Under 

lA~)'"·.ci!c'u.mst~nc~s~ ~t ·.is probable that some expenditure· will _be ·required h_ere as a.t 
. . Wattl~ti. 1Point; fr~m _time to time, to maintain the slope in. a secure condition. 
~ ')mot:" · ·'·" ~ · Plntis have been-· lald before the Committee fot ·the ·"construction of a work to com· 
na~~~t·.,~J 'p~iS~ two ·~a~terie~~i~-e dn the l'i~ht. f?r · eight g~~S{' en barpette/ '129 feet above tbe sea J 

~~li.e 'other on t~e ~eft for i2 guns, a.t hetgh.ts va.ry~ng l from>90 .to;ll5 .feet. The prol?ose 
-~trangertte'rtts · ·f'oi· tbe service of the guns, the supply· of . ammunition, and for a.rtille~ 
·stdt~s, are · good and satisfactory. The project 'nppears:to be well devised to meet t. e o'rt. 
requirements of this important position. · · · 1: · 11 ' ·, •· · 

!iiato.;t·;., !)'r,, .Ji"The nmoitnt estimated in 1862 for this work, exclusive of Ian~, was 30,000Z .. the 
..J 11'·The sum expended tcr 30th June, 1868, on the sea,wa.ll and d.ramage, to prepa1e 
site, amounts to 18~129l. ·The estimated s-um required to complete the proposed work as 
a. barbette battery is 14,5851., making a total sum of 32,7141. n 

.A.n alterhativ~ pJ~~ for adapting t?e le~t b~t~ry · to the Mo~crieff system has ~t. 
prepared, and the acld1t10nal ·sum reqmred for 1t IS 2,700l,, making n. tot.n,l of 35,41 · 
d . I • 

Go·LDEN HILL BARRACK. 

~~ 1 
1.-- , 46. This work is placed on an eminence to the west of the valley of the .Yare, n.bont 

•t. •mhlway.between Yarmouth and Freshwater. It is intended to be a defens~bl_~dL · 
and keep to the batteries for the defenr.~ of th~=> N "'"'11,..,. P""'" ft -~ . It. t.J~~'~""£~1 ~-.J 

a.s ;_ Ml~ {CU""9(t-Uvri(, w~1-~gCIMt ~~~ (1..-(.C.Ort (YiockJ:t:;;¢,... tv.> iWt &..J IU <>-~. 
~s\r~ iiJ ~"+e.~ tv- - · ~s-o Qrn u-<· . --------- -
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· Jllen, but ·reduced by .modern requirements to that for eight officers, 128 .n~~n, a PonSl!oUTa 

tJld-·tn.l staff, and.14 patients. The e~cn.vations for the work were commenced in 1863. · ~ · ::= 
.. ~'"P1,rbe work is hexa.gonal with a ditch, and scarps 31 feet high, covered by a raised Ann&mont. r 

· . and designed for 18 light guns. The ditch is flanked by musketry caponni~res·. at 
~c1!iternatc ~ngles. The entrance to the '~ork is th.ro~g!1 a tunnel in the gla~is and 
ihe a drawbndgc. The parapets, 9 feet thlCk, were ongmally constructed With an · "'r rior slope of one to one, without berms, of blue slipper clay, imperfectly drained, 
t1 tino· on a bed of concrete and asphaJte, covering the arches, and sloping outwards 

· ~~cl~\n 4 feet: After he_avy rains in ? anuary 1868, the clay) b~coming saturat~d with Ftillurcs. 

t.er slipped mto the ditch on four SJdes of the work. These slopes were. repaned by ·: · 
"!" rt~ng a toe of concrete in' Medina cement at ,the foo.t of the exterior _slope; and 2~inch ' 
~cultural pipes .to .carry otf. the water, ana· putting in layers of clay and burnt b.allast; 
~vetting the wljole with ·~~.d~. .The· cost ·of this _·repair was 1 ?7l. ' I ' • ! ·~ 
re The counterSC~:J.rp, at ' a·,slope of ll to 1, formed also· cln~fty of the same blue. clay, 

'':'f\t• .. 

. IJ.ipped in November 1864, \and.' pj tQ.e sum~er of 1866 th'e I slip . had extende~ 'to 
pearly three-fourths of the whol~~~~·n'gth. The remedies adopted were thorough drainage, Repairs. 
driviuo- in fir poles, interweaving them ~ith brushwood, and filling up with alternate 
Jayers::>of blue and lmrnt clay. These 1·epairs were finished in August 1867. The . co~t of 
the repair wa.s ~.76ll . . ',I'h~re :has been lately . sqme furt~er. sligh~ ~ubsid~n~~~ ~n the 
counterscarp, and it is prQbAhle tpat tq main,ts.tin the work sgtne SD;~all expendi~ure ~ay 
be necessary from time to tiQie.· - · . . . . . :.. . ; J • • : ,, . 

This work, though not ·calculated to· restst ~he ~tt~ck of 11 strong force 'Y~~4 Mt~~lery, 
provides a defensible l~at~r11ck for p~tly. ml:),nning the Needles Ba~ter~e~, 11n,d . a ~entr¥ 
point o~· support .to tr~ops opposing. ap. ~n~my who ?Day hi!-ve ~ande~. 1 • , ! • . • • · ; ( 

W1th the excepLton ~f. the shght fa~l!ues pon~.ted out, It has. bee11: well 1 ,cqpst~·ucted Rcpor.ft. . , 1, 

Ad regards permanency and stability, a:nd the arrangements ~·or the service of: t;h~· gun.S · ' 
are satisfactory. , ·, 

Tl.le estimate for this work in the Sch~dule of 1862 was 30;000l1 Estimate. t 

'fhe sum expended to the 30th June, 1868, amounted to . 3~,476l.; the s»m' ·l'~q~ir~d · ;; .. ,,,, u 
for completion is 5,54.6l.; making the total :?8,022l. ., .J '· 

• ! .< 

SUMMARY. 
_ •' ! 1!; 4 

1 
1 ' 

47. In the Schedule of 1862 the. amount estimated forth~ works on the Isle .of :Wight · SllDlllWY. 
for the defence ofthe Needles amounted to 80,000l., exclusive.ofland; and this· in .l867 Needles. 

was increased to 90,000l. · . · · . · .· 
The estimated cost is now 97,116l.; of this sum 698Z. will be charged to the .Annual 

Estimates, len.ving 061418Z. chargeable to the Loan. ·, · '· ' , · ·, 
, . ,.J· ;.; .. 

48. The· total sum required for the defence~ of the Needles, including Hurst Castle, 
was c~timated by the Commissioner's. at 150,000l., including the purchase of land. . 

The a.mount paid for · land . has been 22,7 57l. The estimated cost of the .works in 
1862 was 188,000/.. exclusive of land. Tllis in 1867 was increased to 200,000l., and 61,000l. 
":ere added for ghidds. The co·st is now estimated at 217,937Z. for the works, and 88,d:50l. 
for shields, ma.king a Lot.al of 306,387Z., of which 305,689l. will be charged to the Loan .. 

The indefLfH~ on the estimate of the Commissioners, in the first Schedule of 1862, is 
chiefly to be attributed to the much greater development of the Hurst Castle Batteries 

'- ~cyond that eontempla.ted by them. The subsequent increase is chiefly due to the 
mcreaf-)cd cost of labour and materials, to the drainage at Cliff End and .Wmrden Point, 
and to the necessity of adding- strength to the iron shields. . ' . ~ 

•, ~ J :(.I ' ·. , .. 
~ ! l 

lSLE OF WIGHT COAST DEFENCES. 

13RMBRlDG~ FonT. 

d 49. 11ms woi·k, .built on ~cmbridge DO\v~t, fonns a keep to the c?a.st b?'tteries in San~ 
fhwn Bay, a1_1d occupws the · J~ctgh,ts c~mmandmg the space between ~r~d~ng Haven. and 

c sen.. It m to be armed wtth sLx 7-mch breech-load1ng guns, and tllere JS ~pace on the 
l'arupn.tts for four more. 

1 

n .'is well sup~licd with water. I ':" (' :: ( 

0

, ' 

,, 

Design. -



PollTS~ourJi. 

Alteration. 

Report. 

Duign. 

XXVlll 

The work was commenced in Ma.y 1862, and completed in July 1867. There 
been no failures, but there have been some alterations from the original design in th hal't 
stitution of single for double caponni~res, and in the more complete revetment 0~ s~ 
escarp and counterscaq). There is barrack accommoclation for 4. officers and lOG 

On our visit there appeared to be a want of sufficient protection to the ex tntll. 
magazines and to the inner wall of the main magazine. In the plan now hid bcf~re~ 
this defect has been remedied, anu some minor det.ails altered, and the cost of the al~ tl' 
tions is included in the estimate. ~ 

'£be work is ~v~ll ~mel skil~ully built, as t~ permanency and _stability, and is -w-et 
adapted to the pos1t10n 1t occupies. 'fbe ma.gnzme arrangements w1H be satisfactory 1 

. well as the provision for the service of the guns. ' " 
.The sum expended to the 30tl~ June amounted to 44,3~2l., and the fmther SIUD 

rcqu.Ired to carry out the _proposed .lmp:ov.ements; and to complete the fort, is 2,423L. 
makmg a total of 46, 78ol., of \'Vlnch 1t 1s proposed to charge 2,207Z. to the An null 

.Estimates, leaving the .charge against the Loan 44~678/. 

REnCLili'l' BATTEnY. 

50. This work is built close to the edge of the cH:ff, a little to the west of Cuh-et 
Cliff, about 1,000 yards to the east of Yaverland Battery, and 150 feet above the sea.. 
Like the oth~r works in the neighbourhood, it was hegun in April 1861, and completed 
·in . September 1863. It is armed with four .7-inch breech-loading guns, and has ample 

.A.mwnent. magazine accommodation; the gorge is closed by a · loopholed wa.ll and a sballo• 
.ditch, flanked by capounieres. rrhere is no barrack accommodation, except. a smaU 

~eport. · ·' 
1 guard-room. The battery is well devised for its object,-thnt of assisting Y a.verlnnd 
' an,d Sandown Fort in preventing a landing in the bay. On the left flank of the work 
part of the cliff began to give way in 1867, and in August 1868 fell into tl1e sea. 

L&!id Blip. , This slip appears rather to be owing to the action of the land springs than to that of the 
sea; _and though the Commanding Royal Engineer has expressed n.n opinion that no 
further slip may be expected for a considerable time, it is probable that. the stability of .. 
a portion of the parapet is likely to be affected at no very distant period. 
· The formation of the ground, near the position selected, would not have admitted or 

~ks. its being placed further from the edge of the cliff without largely increasing the cosL 
~ . 1-;tv ~·~· ~The measures required to secure it would be difficult and very expensive, and we do not 

.,.. • ft. . ..,,~· · -1·ecommen·d that they should be undertaken, bnt that any failure should be dealt with when 
it occurs, by moving the parapet back as much as the confined space in the work will 

~ 

Coat. 
\• 

.Annament. 

~port. 

)esigu. 

U'mamen6.1 

'allow. 
. The sum expended to June 30th, 1868, was 4)776l., and no further sum is required 

to complet.~ it. 
' · J t 

YAVERLAND BATTERY. 

i 51. This work is built on a knoll or spur from the Downs, about 1,800 yards to. the 
east of Sandown Battery, at an elevation of 108 feet above the .sea. It is armed with e1g~~ 

. 7-inch breech-loading. guns, is well provided with magazine accommodation, and 15 

enclosed by a ditch and loop-holed wall flanked by musketry. . 
r · , It 'vas commenced in April 1861, and completed in September 1863. In the wmter 
, of· 1863 the counterscarp, although the slope .originally designed at 1 to 1 _had bef 
increased to I-! to· 1, gave way on the sea face. The face of the cliff, and tlus part 0 

.. the counterscarp, were in consequence drained, and a sea-wall~was built. These measur: 
were completed in 1864, and there have been no failures since. The formation of t e 

.ground in this case admitted of the work being thrown back, so as to give room for d 
ditch and glacis between it and the sea. The gorge is closed by a wall and barrack, an 
the ditch is protected by a Carnot wall, and flanked . by caponnieres. . "th 

The barrack contains accommodation for ~ officers .and 67 ~en, and is ~upph~d m 00 water from the Water Company, and .has a ram-water tank bavmg a capac1t.y fo1 4,0, 

gallo~:· is well and skilfully constntcted·l· both as regards stability n.nd its powers o£ 
resistance. It has cost 20,500l., and no furthel' expenditure is required. . . 

SANDOWN FonT. 

. 52. This is a. gTnnite fort for 18 guns in casemates behind iron ~hields, o.ncll~f~: 
·· on the terreplein above; it stands close to the beach near the centre of the bay. 

1 
,..\\

1
')

7 
.... ;,',.ft! 

be~l~nMA~l ~:;0-;i~ ~:~"p~~:;; ~~;~:~;,~A .. d~~·:~--~"~::~J' ~-~ 



for a. lighter armament, were un~uited to the heavier guns of the present day, Pol\rslo!otrm. 
~rm&·Jdificd plans, with improved drainage and ventilation, have been prepared; 

IJl.O lirainn.go for the ditch has been recommended on sanitary grounds, and is 
'•~"·""""ror in the estimates. 

'fbe o·or()·e of this work is enclosed by a wall, and the whole enceinte is surrounded 
'tel~ fl;nkcd by musketry caponnieres. . . 

• 4he fort contains barrack accommodation for'r4 officers and 67 non-commissioned 
and men. 1 t has been well and skilfully ·built as regards permanency and 

and its power ?f resistance is well. adapted to the position it occupies. ·It is. 
to adapt t.he upper battery for the reception of guns on Moncrieff carriages at a 

-'~~100:,Cr'"s,090Z. When the i~tended · ~mprovements are . carrie~ out, the, arrangements 

J! f, o l 1 )~ I 

.•"J'i 

the service of the guns wdl be satisfactory. . . . , , 
'fhe sum expended . to the ,30th June amounted to 41,983l., and the. further ··sum Estimt.te. 

~IMU is B,493Z., '(!laking a total of 50,476l. ' ' The. co,st of the shields for the 18 guns 
ates is estimated a~ 23,400l., making the total cost 73,876l. Of th~ adaitional 
ired, 4,94:6l. will .be charged to the. Annua.l. Estimates, leav.~ng the charge 'against (\t 

J.,oan, 68,93ll. 
. . 

SANDOWN .BARRACK BATTER"£;. . .. 
. ... 

' . 
53. This battery _stands on the edge of the cliff, 140. feet ~bove the sea, and :abo?-~ Design. 

yards to the wes~ of Sando~vn ·Fort .. It was 'begun 1~ ,Apnl1861, and completed m . 
1863. It IS armed w1th five 7-mch breech-loading guns. The · arrangements Armament. 

service of ihc g·uns are suffiCient . . · .. 

' 5 

'l'he work is well-built, but the parapet is very close to the edge of the · cliff, ·which 'Report. 

llerc nearly perpendicular, the foot of"it being washed by the sea at high tides, and ; 
r~IJIIUIOlllgD the cliff is formed of sounder· material than that nt Redcliffe, it does not· seem 

- ront1ule that the action of water may in time endanger the stability of the parapet; ' 
do not recommend ·that any measures should be adopted with a ·view of averting this' 

as it could only be done at a cost far exceeding its value, and we think it would,.;. 
to meet it when necessary, by moVing the parapet back as far as the.work will : 

'• j ( 

I ' } 

The cost of this work has been 6,.233l., and no further expenditure is required. · , .' Coat. 

MruTARY RoAD. J I ~ .. ~· 

54. The Defence Commissioners, in their Report, recommend that two' t~wers"sliould. Design. 

constructed-one nell..r Brook and one at Brix:ton, with a battery and keep on A.th~rfield . · 
Point. and that a. perm[l.ncnt road should be made along the top of the cliff.-;, between';. 

c and Compton Grange, a farm between two' and_ three miles east of Freshwater Bay. 
The works recommended have been omitted, and a. 'military road alone lias Report. 

Mn formed between Chale and Freshwater. At the latter place it joined the public 
,J I 

. which crosses Freshwater Bay, but the sea having washed away the road, the com-; 
l lllucation with Freshwater is cut off. As the maintenance of this roa.d devolves on' the 
)ltople of the neig·hbourhood, a~~ as in case:· of emerge~cy a temporary communication 

••• :• ; ~< 

'rlwecn Freshwater ll..lHl the military road 1mght be eastly made, we do not recommend 
. any e:qrcnditnre ,.,_houlu be incurred by the Go,vemment in restoring; the communi-

Clition. Th~ cstimn.tc for the military road and posts for defence of the sea coast, in the 
duJe of 1862, was 3!3,000l., at which amount it remained until grouped, in 1865, Estimate. 

ttl~ the other works for · the defence of the South Coast of the Isle of \Vight. The sum 
:pc~dcd on the roa.d am.ounts to 16, 728l., and no further expenditure is requiredt 

mg a saving of 18,272l. consequent on the omission of the works above referred t o. 

SUMMARY. 

~5. 'l'hc cost of t.be Isle of Wight coast defences, including the pur~hase of land, was Isle of Wight 
ted by the Defelice Commissioners at 130,000l. Coast . 

~.ad The same amonn1: of J 30,0?01. was inserted in the Sch~dule ?! 186:?, exclusive .of ~t::: 
1.$ oO In l8G ,~ the c:; lm1~Lte was mcrease.d to 140,0001., and 111 1861 to l45,000l., and 

r OZ. for sl11.cld~; mn.long the total estunate under the Loan, 16:-\,000l. 
~ Th~ cos~ of thi.s gr()np, as now estimated, exclusive. of land, for wh_id1 34,!45l. have 
tfth,r>a..tcl, w1ll amount to l45,498l., and 23,400l. for shields, making a toi.al of 168,898; 

. 1S Stun 7,152l. will be charged to the Annual Estimates, and 1GI,746i. to th~ ~oan. 

[, ,. .... . , .. 
( B 
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P l'i'.i'S]iul-lN H11L 

56. The Portsdown Hill position, six miles in extent, is occupied by 
five works, vj,z: Fort Purbrook 11i th its two outworks on the east, Fort 
Widley, . . l"~:::-·~ Southwick, Fort Nelson 2nd Fort \>Jo.llinljton on the west. 

In eddition to these works the Defence Commissioners reco~mended the 
construction of three inte~ediate works, considering the distance between 
the forts as nm~ constructed, and the nature of the ground {)e tVJee;n them, it 
'WOuld undoubtedly be necessary for the defence of tho line that thos•; 
intermediate points should be occupied "Whenever it U\8,y be necessary to 
place it in a state of defence. 

The bw central works, Forts Sou thVJick and \>lidley, r s nearly e.s 
possi~le identicd in design, are respectively 400 e.nd 325 feet above the 
sea, and are distant from e~ch other 3,100 yards. The ground in the immediate 
front of Fort Southwick slopes at an inclination of 1 in 8 for a distance 
of 400 yards, and from thence more and more gradually to the bottom of the 
valley, part of 'Which is occupied by the fish pond of SouthVJick Park, 
an artificial piece of wateo:r about half a mile in length, formed by 
damming the stream which drains the valley. The front of Widley, and the 
northern slope of the hill betVJeen these works, is of the same character 
as that just described, and presents no remarkable features, ther8 being 
very fe.._., spots on the belt, a mile in width, in front of the works, 
"Which <:..re not seen by one or both of them •. 

The right of the position is occupied by Fort Purbrook, at a dist2nce 
of 2,200 yards fro~ Fort Widley. Beyond Fort Purbrook, Portsdown Hill falls 
toVJards the village of Bedharnpton, and on the termination of the ridge, 
BOO yards to the east of Fort Purbrook, is an outwork called Farlitlgton 
Redoubt, open ln the gorge to the fort and comm8nding some slopes unseen 
by it. The Defence Commissioners also recommended that from this point to 
Langstone Harbour Lines should be formed to protect the flank of the 
position from enenemy advancing from the eastVJard. 

The southern extremity of this line '"as to have been occupied by a 
strong ":ork on a site "Which has been acquired by the V.'ar Department for 
that object, in front of the east reservoir of the Farlington Waterworks •. 
It is r.ct ~t present contemplated to construct this VJork, or the 
oo nn'"" c ting line , but it would undout tedly be ad vi sable to occupy the 
ground, Hhenever it becomes necessary to place Portsmouth in a state of 
def;::noe, 

:?o:-t Pu.C""J~oC'l::: haA another outVJork on the northern slope of the hill 
at Crookhorn, designed with a. view of commanding ground which is unseen 
.:::-:-:):'.1 :h9 ::>.?.5.'1 "'ark. It is situated 300 yards in front of the VJork, and 
75 fP.et belo· .. J it, 

2,200 y~rds to the left of Fort Southwick, on the termination of the 
~ain ridge of the hill, ~t an elevaticn of 275 feet (125 feet beloVJ 
s~ut~Jick) io ?laced Fort Nelson. 

The Co~i~sioners also recommen1ed that lines should be made to 
conncc.t Fc":t Nclso ·,"i th the head of .Fa-rehBm Lake, but this part of the schen:~ 
has been aba~1 do:-:ed" 

Fort Fr.ll j ngton, the work on the extreme left of the line, is 1, 800 
yards distqnt from Fort Nelson, anc is placed on a spur 100 feet above 
the ~eP., overlookinG the valley of the 'vlallington Rive:r, "Which here forms 
a scmicircul~r bend to the westward. The importance of this position has 
been nuch er.henced by the abandon~ent of the lines between Farehan Lake 
end Fort I\elscn; while the proxim.::... ty of the villages of Farehar'l and 
Wallington, the irregular features in the neighbourhood, and the existence 
of 2. hill to the north-west favou.:cable to the attack, render the det.B.che<i 
pc. · :::i·~·::..:-,fl. o:f t"..:'..::; 1•:-:)r~<:: difficult to secure. Ho•,,ever, the obstacles to a 
regular attack on its north and west fronts should be very serious. 

General design 57. The four works on the right and centre o: thd Portsdown Hill, 
of works Forts ?ubrock, Widley, Southwick, and Nelson, - a_~ very similar in design, 

and rr:w t}!~J.S be ge~1erally descx-.i.bcd:-
E'?...ch ft:::.>:t is ::::urrou.nded by a ditch 50 feet VJiC.e at bottom, cut in 

chal!c. 'I' he ccu.nt~:r~carp, 32 feet in height, is vertical P..nd unreve tted; 
the esca.-.:p is strengthened by brick piers at inte vals, "'~-l;h a.rche s, tl:rrmm 
ac~os 3 suppo~ting the VJll of the chemin des rondes, "Which r&ses the escarp 
t o a, ·co":ai . '-=ig:1.t of 34 to 37 feet. The ditch is flanked by or,e doubl e and 
t\.10 :::: i uG·l e; c?.J:l o~ niere s, except at l<,ort Pu:rbrook which h~c dUY . .,.,e d')uble 
~n . cc.o .::::.-.r~Ie cs.pr'\nn ie :r'G . Ee,ch caponn i RYe 'hR.s twn ti i'! Y'~ of -gu1;s, a..,;;_ the 



- nu.nor brn.n he s of the ditch tn:·~..: flDJ1ke d by mu skGtry c.;ul lcric.: s. 1 h e: chemin d0 s Port smouth 
ronac s is trav , rsed by loopholNl huildings which flank it. The c ountcrelope 
of the glacis falls without interruption to the top of the counkrscarp; the 
<t.'id th of the d.i tch at the top, including this slope, exceeds 60 fee t . The 
main magazine is sunk under the middle of the parade, and is perfectly protected 
from fire; it is conJJected with the keep and aeponnieres by underground galler
ies. Expense magazines and shell stores are provided in the traverses on the 
ramparts. There is ample space for the storage of powder and shells, and for 
the arrangements necessary for the service of the guns. The expense magazines 
are ·well protected against vertical fire, but the protection against horizon
tal fire, in some cases does not exceed 2 feet 3 inches of brickwork, l foot 
of concrete, and 4 feet of earth and might prove insufficient. It would 
therefore be necessary to con~ider the measures that should be taken to place 
them in a state of security at a time of expected attack. 

Barrack accommodation is provided in each work for about 200 officers and Barrack ac
men, and 14 patientsi the distribution varies slightly in the different works. commodation 

The armament of each work consists of from 29 to 31 guns on the ramparts, Armament 
and 5 to 10 mortars. The number of lighter guns for the defence of the flanks . 
and gorge varies from 41 to 62. 

The forts, except Wallingtcn, are all supplied with water from the vlater 
Farlington viater Works, pumped into reservoirs each capable of holding 84,000 
~lons, and laid on to the buildings. 

FORT PUBROOK ANn OUTvJORKS 

58. This fort is intended for an armament of 29 guns ~n the ramparts, Armament 
and 5 nortars, with 62 smalle:- guns for the defence of the flanks and gorge. 

The gorge wall, which is about 35 f eet in height, is flanked by the keep, 
\~hich projects in the form oi a redan. 

The ou~orks at Crookhorn and Farlington were originally designed as Ou~~orks 
enclosed works with mascnry scarps and counterscarps, and flanking galleries 
with bombproof magazines, and with a barrack in the former. The ditches have 
been already excavated, and it is now proposed to complete these works within 
them, as positicns for 9 and 13 guns respectively, but without flanking 
galleries, bcmbpro0f cover, or magazines. 

The first contract was commenced in June 1861, and completed in September Report 
1862, at a ccst of 31,5761. A second contract was begun 1 n March 1865, anJ under 
it the fort, net including t~e cutwor!<s or barrack fittings, is now nearly 
finished. The work still remaining to ~ done here includes the const ruction 
of the two outworks cf which the ditches only have been excavated, and the 
formati~n of the slopes in t:w neighbourhood of the three works. 

Nc failures cccurred du~ing the progress of tbe work, which is well and 
__ ,ilfully ccnstructed e s r eg8.rds permanence, arid stability, :md its po.,.Jer of 
resistance both offensive end def ensive. 

ltli th respect to th<' outworks 1 ·o~e are of opinion • considering t he very 
adv2 nced position cf the \·:orY.: et Fa:-lington, that the total absence of all 
flanking defence fer its ditches: rur.d of bombproof magazines, or shelter of any 
d:.:-scription, is a very seri ..::us dim.i .. :mti0n in the defensive pov1ers of the east 
fl c>..nk of the position, v.•hich •,Jill ·:Je the more felt in consequence of the 

. &mi s ei on of the lines originally r c-- cor.rrnende d by the De fence Cow.mi s ~ion, to close 
the inte rval be tween Fort Purbrc-0k end Langstcn Harbour, and of the dete.ched 
wGrk afterwards proposed in substitution for those lines. 

In 1862, the e~timate fo:::- these ~orks was 135,0001. In 1865, that estimate ~timate 
~as merged in the general estimate of 5~5,0001. for the Portsdo~m Hill Works. 

The sum expenced to the 30th June, ~868, amounted to 85,0531. and the 
further sum required is 49,3391. making the tota.l estimated cost J34,3921. 

FORT \llilLEY. 

59.Fcrt Widley is intended for an armament of 29 guns on the ranparts, Armament 
10 L'!¢Yt&rs in casEJffites, and 41 lig!1ter guns for the defence of the Lanks and 
g~rge. The trace of the gorge differs from that of Purbrook. 

Tbis work has been cc-nstructed under two c~ntracts: the first f:r a 
l~p sUIT of 59,4321., the second on a schedule of prices. It was co~~~~~ed in 
October 1 861, end is nearly cocpleted. Some slips occurred in front ~f the east 
an west demi-cap'mnieres; t!"Jey were caused by heavy rains falling on +.he ~int 
masonry before the mortar h;cd set, end were repfl..:i.red e.t a cost of 2-4f[ .• 
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Estimate 

Armament. 

Report 

Estimate 

Th, r e have bce~1 r.o other f ailures, and t he work is well and skilfully 
construe ted. 

In 1862, the estimate for this work was 75,0001., and it was also 
in 1865 included in the general estimRte of 535,0001. 

~he sum exp2nded to the 30th June, 1868, amounted to 89,1761., the 
further sum required to complete is 4,8021., and the total estimated cost 
is 93,9801. 

FORT SOUTHWICK , 

60. This fort is almost identical with the last, except that it 
mounts 31 guns instead of 29 on the ramparts, 

It has also been constructed W1der two similar contre.cts, and was 
begun at the same time. An accident occurred to the main magazine, owing 
to the cc::1tres cf the arches having been removed too soon, causing an 
expenditure of 613L for its repair. An attempt was rrade to obtain water 
by sinking a well which "'as carried down to a depth of 275 f~et without 
obtain~ng ~~adequate supply of water, and it is like the'other forts now 
supplied from the Farlington Water Works. 

The fort is well and silfully constructed and there have been no 
failures. 

In 1862, the estimate of this work was 85,0001., and like the others 
it was merged in the ~ eneral estimate of 1865. 

The sum expGnded to June 30th, 1868, amounted to 90, 9401. , the further 
sum required is 3,3221., ~aking a total estimated cost of 94,2621. 

FORT NELSON. 

61. ror~ Nelson, in the ·trace of its gorge, and other features, 
resembles Fort Purbrook. It is intended for an arm~ment of 30 guns on 
the rnmp~rs, ~nd 9 m~rtars in casem~tes, with 48 lighter guns for the 
defence of tbe flruJks and gorge. 

This fort has also been constructed under two contracts, the first 
for a lwnp sun of 54,2361., the second on a schedule of prices. It was 
begun in ~"eb:uary 1862, and :.El neo.rly completed, A slight failure 
occurr·ed in the retaining 'lic..ll of the eo.rthwork over the bHrrack, and was 
made gcod 2.t a cost of 5391. The Hork has been skilfully constructed. 

In tta Schedule of 1862, the cost of this work was estlme.ted e.t 
75,0001., and it w~a al~o ~noluded in the general ~stireate for 1865. 

T:1e surn expended to the 30th June, 1868, amounted to 78,6491; the 
further suill required is 3,4771., making e total estimated cost of 82,1261. 

FC::tT \!ALLINGTON. 

Difficulties of 
Site 

62. B2tweer. ?or-~ ~ielscn ollCl :E'ort ',.Jallington the gxound falls rapidly, 
and at the p"Jir..t :;:elected for the latter the ch.Alk crops out, A.url is 
repl~cec by e l"'e>s~ clay or marl 101own 1/\cally as "bl11"' ~lipper", which, 
'"~en ::::J.turc.t('d \.;i th ~oater, becomes semi-liquid, 2!ld is a source of serious 
difficulties to engineers ~nd builders. 

Armament 

Ditches 

Me.ga.zine s 

Ba.rr~:wk Ac
commodation 

It is c'esigned for 2n armament of 17 guns on the r~mpars, 6 ~ortars 
in casemates, with 28 lighter guns for the defence of the gorge and flanks. 

The d.!. tch is 33 feet wide at bottom. cut pa.rtly in chalk, and partly 
in loam ?.nd. "blue olipper''. 

The counter.:::carp on the west face is 14 feet high, e.nd the 
coun terslope of the gle.cis rises 21 feet more at a slope of 1~- to 1; 
on the other faces it is unrevetted, and will be formed at a slope of 
1 to 1. The osc~rp is 29 feet high, and on the north 8nd east face s is 
built Hi th t1~o tiers of relieving arches faced by a brick '"dl 2 f;:et 3 
inches thick. The vlest escarp was designed as a solid '-'£>"11 of brick\.,rork, 
avera~ng 7 feet in thickness. The ditch is flanked by two d~~i-c2ponnieresr 
.E.rld a double range of countersce.rp gun cascma te s, ell of h JO s t o::L'ie s. The 
gorge 1.'2-ll is 31 feet high, ond is flanke1. by the red2.n \!l!ich pr ojects 
in its centre. The chemin des rondes is flanked by loopholed trs.vers~s. 

There is anple ~~g~zin0 accommodetion. The main msg2.zine is under 
the r~p~r~ at the south-east flank, and is well protected atainst .vertical 
fire. f,guinst horizontal fire it is covered by 17 feet of e2.rth, 1 foot 
of concrete, and 3 feet of brickwork; The expense ~2ge~ines in the tr~verses 
are similar to those in the other forts, ond th~ s~~e alteretion to secure 
thet"l f r c:-t horizontal fire is desirable. Tbe barrack accorrT.~cdation is 
de si ened f or 8 officdrs, 172 men, 16 hospital patients, and 2 hors0s. The~ 
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Contracts. 

·~he fort f::::-ol!l the res:;,rvoir at the Fareham W'"\ter \!forks, which is ulose 
to the gl~cis. 

In July 1861, ~ contract '"'as entcrf.d into for the first part of the 
work, for a cu~ of 26,0001- 1 ~nd the work was commenced in Geptember 
1861;. sor.Jc unilr.po:~:tP~nt deviations ,:from the original desi~n were authorised 
in the co~rce of GX~su~ion; ~d it w2s completed in March 1865. 

The second portion of the work, executed under a schedule of prices, 
consisted of the barracks 2nd redan, guard-room and cells, main magazine, 
gorge ditch, and ·,r:t}..ls~ completion of drainage &c., except barrack fitments. 
The w?.ter -;ur.;ly ~;~:::; provi:-le1 under n separate schedule. This portion was 
completed in Septer1j8r J.867. 

The third portion, also executed under a schedule of prices, comprised 
the completjon of the 1·muparts, parades, and terreplein, building expense 
magazines, o..1d f01 T.1i ng t:t·ave:r·se s in ramparts. 

In Ju~n 186? 1 ':bc:1 J~hc re?.mpe.rts were nearly finished, the work wc.s 
interrupted ty the sy:.n:!)tomE' of t-.'9akness in the escarp wall on the left 
face and fle,n1::. £~"1d tile fJ.P.nking chwnbers at the north and west ce.ponnieres .. 
The wnJ.l had t~gun ·co buJ.ge _:fohvard at tbe top from the weight of the 
rampart actir:s 0:::1 thrv 0lu:) slipper underneath. The clay at the be.ck of 
the '"'all was ts<k-::n ou.t ~'1d the spaces between the counterfo:rts filled in 
with conc;re-~3. ~he f<:..:::e :>f the c.scarp was rebuilt for !?.. bout 7 feet from 
the top fe r c, lc:nsth c: 33 fGet. Several minor revetment walls showed 
signs of 1~o.~:v-~'1CGS, t=..nd. ~ :r: re r,;~:cengthened in a similar manner. The fourth 
portion of t::2 wor~c con.: ~_sted of the making good of the escarp just 
mentiGned, Dnd wa s finishe~ in March 1868. 

Hi -;;h the cxcepJ.;_•.on ol the failures in revetment walls which we 
have deccri'.J-q'.l, t~1i:o ,..;()j.'k has teen \Jell and skilfully constructed, with 
reference to c:: :·-:; pc·:·:-::J ."l<.':cc, c:.nd st£~-bil::i. ty, ::md powers of resistance 
offensiv2 .s.;·1d C.c-:"cnaj_-r·;:. '1'11,:; ca;..:tse of the excess of cost of this work over 
the c"t;her: o.':!. ~\::;) :?.: :!. t::- ·~c-.. ;.1 Li:-:e is at once to be found in the nature 
of the soi}_ 1 'ilhich :: :-:vol vc;d the construction of expensive revetments, and 
"t! :ese revet::-tE':-J.tS nlJ~I:":>u~i'i g:cently strengthened, proved insufficient to 
give stabili~y ~o the nar.on0J in the worst portions of the soil. 

In a foru~:· ~2..~· -7: o: cur .Report we have noticed the numerous cases in 
which th.= fJ.oors o!.: tLe c.;:lc::.zin~s have become defective, Md have stated 
the measure s '.-;':'lich '"2 think mig·ht be adopted to remedy this defect. Those 
renR.rks 2.ppl.v l·Ji th -:-:uch force to the main magazines of these works, which, 
sunk to 8. grc.:::, ~ C.opi); in th.e chalk, offtcr conditions favourable to the 
decay of a.ll peris~"lA.bJ.c materi8J.. 

In -~be:: S.:~hedu::.e of 1862, the cost of this work was estimate d at 
75,0001., a-"Jcl r.o i.'1c:r~~:os hed been made in this e stiT.!l.a te before it "'as 
merged :!..::1 "tt-.c t"'~::..:.:-..1 c::;tim3.te o.": 535,0001. ror the Portsdown Hill \Jorks. 

The G".l.":J c~-~:2:'d.<::d to the 30th June, 1868, amounted to 91,4081., the 
further S"\r'. is 12.~ 787~-·~ 1.r.e..l<ing e total estimated cost of 103,1951. 

FOP~ I'.\REJltu·1·. 

6). J.·:-:8 .ilv;y::cl Cornnission rccoiii!!lended an outer line of three forts 
bet\<.•een Fa.r~~"F.'.!Il ond :'>::e :r:'c:;c;:n. 7 on t!'le Solent. Of this line Fort Farehm 
alone has tc•.m c0nst :r:c~t~d, near the town of that name, and 3, 500 yc:;.rds 
in ad v~"'.8e of :r:·crt Elf::'-::1, t.J~1ich f onns tne right of the Go spo1·t J i ne of works. 
It is visible from fort ~ :cllington, from which it can be seen at a disbmce 
of 2,500 y2rcs , but the i nterposition of the town of Fareharn and the 
rive r mrtk-:: it pr['.-:;ti':'<tlly a::1 isolated work. 

Eesi~~ 3 forming the :right of the proposed advanced line, Fort Pa.reham 
protects the ro~d8 a"ld :raillvays <.;hich connect the Gosport end Portsdown 
posi tionq i t s:;cu:rc:; g:rou..--:.d frcm which the works on the left of that 
position nic':'.~ b~ c;u~jcct -:d. -to a reverse fire, and, unless it were 
capufred, disebled, o:c very effectually masked, the attac~ of the Gosport 
FortsA would bs ~-~~:cc:Ls ly hnza:r.d.ous. 

The fir s c co!\ ~.,:.:-r:ct ·.-:"'-.::; to sink five wells to a depth of 135 fee t. 
This wa s codpl9 t~d in Ju1y 1861, and no water having been found, a fresh 
con t r ect for ~i::ld.n.J t'.-:2:'! to 200 feet vJ as nade , a:nd complete d in Septel:lber 
of that year. ':::'b.ci::- t;::-7al cost we,s 2,-384. The next contra.ct, for the 
construct~o:~ of tl:e for·~, w~s comTl:en·ced in October 1861, and completed 
in JJe ccm.bE:r ~86 4 .• S0me sJ.ight failures took p~ace and. were made good 2.t 
a small ccst ~ C'."''~ the sa~e contractors JTade some a.ddi tions to t he work, 
on a s e h9_d-,lc ...;I' p"'.:'iC :"' .s contract. A f,~rt)-;er contr2.c t fr'\,. r~, -r.t·..., ~- ····· 

.. 
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v.i:r .. / ~..-.., :t ·¥ ~! 
fo r-t ForeJLct/'1 . ,. 

tide ~.v~ or 9 fe~ ~~ the ~om of Lhe eilitlng ditcl:) ~~1 re~d" nnn~ ~ 
~a of an e.rltfi{'i&l6tlpply ,....btch bas t.heref~re not hec'l provde-'1 for in~~~ + !t. 

The wot.k is conetroct.ed for e.n P.rm.!l.ment of 1 i guM 0r1 its nv:'lpari.tS. of ~hi~!) .2 ~~ 
f¥'e in ha.x.o ~mate~. There V?ill !>e 8CYen i~ the redan which Hank..~ ;).e g&rg~. ,g-,nf1. J~ 
m t2:s ~nruer~ which tb.sk the drtehc~J ~H.lR.A th!'ee morUlr>~. Tbc ditz-n~ - are fla"Ukc-;~ 
hy ~ frll, and tb~ (lerni-cspor~niereFI, each hAving one tier <'f tl i r~~~ ;;u·.)~ >~ ith m·.e::k~ ... try. 
T".l:lc ~t:s and giBe is having ~b-"'\dcd con~ideral::.Jy during- the r_·en ~ul iJL'.0o:-~ of d!e t;a.r tA
work, .~ince their fo~matwn, ~ con<Uu~r1l.hle quttnl ity of nML<'r :<o. l :s &~! ;l r::·qui•d to bring 
tb.~m up to the fim:ilied 1 ~.·v-el.5 . Tllll.'l is; to b-e obtu.in~d partl_v !ro~ ~-~ dr t.pt:>n:ng of tbc 
ditch, &.nd pmiJ frarn t.hc foot of dw e;la.ci'-1. 

The main m:~;.;n.zint', n.-; well a~ .<til t hC' expense l!l,\-"!'H 7. \ r~.~i! nrc-. u·.~- ~cr i he nuep&t_ 
the~ ~~ng in tltt' n.pprovd plans lift~ from tnc latt~ r to hon.b -pr,~·f hud(!in~ on the 
terreplein and to th~ ha '') n,Qemn.t :.:~. Tit·~ ~t.or8.g~~ an.d supply of ll.lllm:.: r1\t;, ·u will ~ saf~~ 
CDliln!Odious, and. cott n·nien t. 

The north~rn terr{'pl~iu, s..od t}q> ~scmat~ un(krncaf h it, r.re to be dP.B1adcd by a 
t.m-rert.e, "·hich nil! cro::;t-~ • he pa.ra.dc, joinir-g the c l\ ibti n~ va.r,do<> w 1:; C'h rc' er' th~ {;Drge 
wull and the redan thrown fc:-Y•arJ frorn it,.: cc:1tn• .. 

There i!5 ~ ,•rc·,)r!Y!\V•del.'joo f.Jr ,,i~ht ofl:ct:rs. '210 "\Olh'·J:uill~~.-.i(ln;~rl (')~C~ 
Mad men, fiv~ ~Jtaff ~(;aut:J, ~&.n,l c:glh h<~~pil-11! '!J.l!i~r.L .. · 

Th~ n-ork, D8 far .'\3 it b~'! gon-e, i~ well and t<kilft~ll.v con$truc.t~.·ci. ~ reg:~ · ,L.., st~itJ 
~ pertnn11ency, &ud w}~n c~mplded .t.et.ordin~ bJ the l\pf.fn)'!e(l pill;},, will b~; ~Q)red to 
th:e r-equ..i~rci:nli of moJ~rn c.:mamentli, snu wMn its clikh ~-at-~ Hk:d v:it!J watt~r would 
atl'ord e. fe.i..- a,m{)Unt of ~i-.t.anee t~ any e.tt.ac.k t.D whi.c:1 jt w~t.v I•(: ;.: 'j:JlW<l . 

Th£ ebt.imate for this "'urk in the &:hdule of ! 81):!_. ~~('·" l J ;~,001)/. .In 186S, it 
waa-~~d to OO,(t-OQI., a.tt<l in 18()5, it 1!114fl o~-~ea iTI t!..~t.• t::'''Lt:rnl C"~t; 11at~ of 33o,OOOl. 

The psymen~ on the work, up t~ th-e tcb J ne, 'l--'tl8, nmou:1k i w ,~: ';',! .. H_~j(: tha 
further amoont required to co:npl£tc is 17,270J., anJ t!,c t.J~l e~Ltm"U-ed co-st w:JJ ~ 
W!l,i87L 

&J'"dJURY • 

..,_ 64:. In their ~ the Comm.i~onem Mtimate-d the -X'!it of three works for the 
uoa, Mod Gosport advance at 3nU,GJO/. One~ ~1}1) t~For-ke on!y, tho.t ut Newg~i, zHtw calloo Fort 

1 'I'~ '1?~~ ~ been C£n.Str'llcted, ~~~d tM ~ t~ee r,orh "·ere of n£'-nrly eqMl bi.:ro€ it trl.8J 
~ ~ed tb.t F<>rt ¥ar~~m w9Wd, in tb~ir eti.itJlP..tion, b:ue <'.oot l2u,OOOl. 'Faei.r 
estimnt.e for the works on PQrtsdo~ Bill was 6<50,000!.., making the totnL itu:lnd.iug land 
and Fen Foro~o.m. i70,00ru.. The ~mount p!\.id for land snd clenrancc right.!! i::~ 308, 700!. · 

In the Schedule of 186:J, the ~of thece ~orh! esnctioned ~ud aince c~nstrocted 
or in progre:JS was estimated at 658,0001 .. , exclusive of !and. Thi~ !;um was in 1863 
reduced to 636,0001., and it remained at thia amount till 1867, whel' it was incren5ed to 
tslSO,OOOI. 
~ ~ .n now es.tiro~ will ~t ~ o12,5~2l., or 62,li22l. in excess 

of tC2 ~ ef 1667. 'I'bis ~ m thll! ~Ol!Jatcd for by CoJofd Jerr~; 
~ auo. "W"h-e::11 the 8cbed~ fil:rr 1SB7 wttS f~med, it wna consider~! c.<h~lll!.~e to li.nllt 

~ tll3time~ for the Ooter L~, owh~eh ~h:lees tho Ports!.Lt<':r., Fon:Lion nod _F,p~ 
J?~h:z=-.1, tD t1hru. would he &bs~!t.r~lf ne~<tMy to render the works ~nbetentiu.!Jy oom~ 
plete, leaving for future considemtion the ~tif1::l of t.he ht.ildine-s for the reoeptioa 
Cl trco~ ei'J.d the en~""rn~ of ~ ~'=7(Zfla to Fart Pnrbrook. The e.=Jti~ for 
~ it~::::-3 ru>w emol!!lta to (2,.&'5!!. T2e ~ioDG ~ro~ at Fort Fru--eham I:UUi 
Fbt Wcllinr;ton frince 1~7 are ~jt:::::.td tn ~i l3,70~l. None of t~se items ~ 
Ccle~tl in ~~ c~till18ttt- of lro7~ hrt are clJ p-rovid::ed for m tb~ pr~nt. estilll.?.iez!., wd 
thns en excess of 66,5£0l. is t~.cr:ormtcd for. Tbt ~inder cf the ne<>J.i:l, e.boo.t ~ 
is di!~ b ~ed expe.."'l:dit:rrc oo F~ W ~ end PareM.m, not tbeo a.ntici~ted. 

Tb d.~iency in ~ Wd.~~ oi 1 ~t m ~ £3'p!Mocd : but we think it i11 ~ 'M 
~ ~-a fc1:lzr exp!~atic:l C!f tOO ~e d~ded 01pon w~ eot ~e d the ti...J.o3. 
Tb ~berl~ -of tth-e •wo--w Acm pe in ~ bt eclumn tM -(:clin~~d ec5t ui tho 
grh~ csrlCT t!ie ~o; thAi ~ntim1~:--d ~ wouM be tmtler.etood to meau the o:oe~ (Jf 
C~D:::..--Jetln.g tb 'fJ't>rlul q to the pcim ~tl ll~ry in a tirue uf ~, 6.L.-4 ~ 
m deT ~ ~ ~brled tb~ ~~~ cl b-ciM~gG for~ rec~ti-.m oi ~f& 
When, th~refore, tho Governme:!:rl bJ ~ bM-~nea &cid..ed to ~;;a.:-~ th2t p.re~~tie!l 
amd ltbe cr-:b'ucl~ <lf ~ Outtrorb ~t fubroo~ come notiO!J of tbQ.t deciaion ~ould 
~~ to h-"7o ~co re~ t.£) ~eed ~-3 ~~ im~n t.Mt l;lonld c~ 
b t!~~~d H b the fi~ red ()f tb~ r.::J~ ~ ~his ~e e01~ si::~ the az::~~·~tr!~ 
~1J ~ ('~ tho Otati;~~ ID~ H ~~ @.i!i ~ b.~~ Ccem m~ Fo..--t 
Fo!::root ia t~~ ~-::ll&lrd~. · . 

i. 
< 



'ftle ~~s now grnrn incln,d.e ihe comp!etion of the Outvioth.q on a ruucb 
dnced EIC"de from thAt orinMliy contemplated; in other respect-'i they orJy proviJ..e 
~h~t is necess.·uy t.o plo,ce tl1e works in a Rub~t.El.ntia.l condition for d~fence o.nd OCCU_Pa· 
t-on I~viog tboir complete ma!liling to be provided for: wrn!n necegSluy. We concc1ve, 
nrud"o~ that no smaller sum could now properly he inserted in the £'::stlmatcs, though it 
&!lis with the Government and Pe.rlia.ment to decide whether the w;~rko shall be so com~ 
deted, or whether· any portion of them should be postponed or abanuoncd. 

~- ,. 

LAND DEFENCES.--INNER LINE. 

HILREA LrnES. 

65. 'Port~ea fsla.nd is separa.t<'d from the main-lnnJ by a U!l.tuml rn.n:11, almo<::{ ury R.t Po.ilioB. 

tow water, joining the Portsmouth and I~ngsttJn Hnrbo'..tr~, a.n(\ r»lleu Hih·a C'l!nnnd . 
A line of e-arthwork~ of smnll commtlnd and weak protilc, con~trol'tcd during the 

French Revohttionnry ·wu.r, formed the only defence wben, in lfl.G71 Fidd-.Mn.rshal Sir W6rk• F.O- ' -

J. F. Bu_rg-Dync, I n!!pcctor-C'rl!nera.l of Fortifications, HUbmi tktl n Hrport. from Colonel ~ \JI au7. 
JervcLA, C.R (then A"!sistant lnspec1<)r-Gcnen\! of Fortifications), in which the Jines 
~ly as they now exi:-~t \C·~re proposed. The plAn~ wen· approved 1>)" 1hc Governmrnt, 
end d the date of the Rep<'rt. of the Defence Commission, w~rr in progrrt-~11, an<l recciH.•d 
@)eir Approval. It i(ll not, however, intended to construct the out"worh which formeti 
prot of the <lri_gin9.1 projP"ct. 

Tbe line lir~ on an arc whose chord is ~,700 ya:rdl\, and versetl sine 450 yn:-d!'>. h Deaerip~ 
cors!!hrts of four hastioncd front-lS, compri~;ing three whole a.nu two dcm i-ba~t iuns, with 
0xterior ~id('S or 770 yards, autl lines of defence of 500 yarus . . There i!-1 spn.ce on the 
!'ltmp&rts for an Mmnment of ·w8 guns. The flanks w.cre design('d before the introduc-
tion of rifted artillery. with cascmAt<'8 fc.r 50 guus, and were t.hen cortc;ickrcd to be out 
of the mngc of fire from Porlc;dou~ Hill. The merlons of earth '"ere originally placed 
bettrecn eaeh cmhrl\."urc t.() cover the masonry, but they were hardly thick enough, sod 
efery eltern.atc ~rubrosur~..~ haA heen blocked, and ft so!id mcrlon ptac~-.·<.1 between the a.lt.er-
nate guns, & pla11 which i~ often n.doptcd on the Contincut. 'fltcse to.s\:mSttcs also o.tford 
& large &moun~ of bombprOQf N>vcr; the ~ommodntion, which uoes not C(lmprif:le t.ba.t 
~rt of the c::t!..'iBmALeS o~upied by th~ ffUnB, l6 tQ.r ~08 men. 

Tha terreplein ifl well provided with trl!.vcn:cs, e.nch containing a hombproof chamber. 
Th~ protection of these huildingR a.p;ainst h0rizontal fire is insufficient, being 3 feet of 
brie!n'1ork !.od 4 feet () inches to 5 feet 6 inche.s of earth. The traver-Nes are re.ised 2 feet 
ahovc the crest of the parapd·. Immediately in front of the mmpf\rt is a wot ditch, 
lS:O feet mde a.t top. 90 feet wide at bottom, and con~iu.ing 8 feet of \";at~r. 

Beyond this dit..ch is the tidal cho.nnel, which hea been c.xCP>ve.tcd t{) a width of ooa. 
lOts feet at bottom, a.nd to a depth of 13 feet be!ol? bigh wclet mark of spring tides . • &dl end is no1:1 cl~d by a dt.m, fo'!' the purpree of keeping out the v1a.tcr during the 
p-rngret:S of the works. It hM been deci:gneJ with the intention thftt the da.IUB should 
u!ti~tcly hl! cut. away, .o.nd tlte channels prolonged by dredging, to communicate with the 
~'Vigehle creeh of Portsmouth end L.e.ngeton H~bon!'S . GunbML-l \Vould then be able Nr.~ · 
to ~ from ooe t<) the other, and co-operate in the defence. As the form~tion of t.hiB ~L 
ch!lnnd bsycud the extent of the line! fon:n.s no ~.rt of the 11ork devolri.'lg on the 
Fcrti6ec:tion Ikp:ertment, it is unceru.in \Then i~ ~y be m::::de, wd in the mce.ntime 

~~ .· 

it tvill bs ne~ to rets!n the dama, to p~clrl the cutting in front of t...~e lines from 
bekJ !rilte.d op by the mud which h'Ot!ld m cl1 prcbabHbty be de-pooned, ghocld it be 
opened to th3 t'I'VO bn.rbotlr'8 bd"ore the ne~ m~ere! bad OOCD U!:en. M formtng the 
ebl!!l.n-£b into them. 

Communications AcrOM the ditch ll!!.d clu!nnel are vronded M follows. The London Coau.aM. 

~d h!!.s been diverted, will croos the c:b:e.nn.e! by & rolling bridge GO feet in stUD. Quou 

be carried. over the ditch by & s~nding bri~c, ~d pe.ss ~der ~ ram~--t e.t the 
lea d:t~in. 1 .. ~e reilway at preeent run.!! O\."er t. pile bJidge, ftnd under the re!!lprui at 
tt.,~ rigbkentre ctr..cin. It will ~ ~ to provide &D opening in thi.§ bridge 
fux gun~ ~ ~ tf.m!br to t~ de34!ribed fo: tEs road, but no mM.Snroo hafe yet 
~ ~d.ed t!po:l ~ref~~ a. 
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The g~ncn:~l C0mma.nd of the pat~ ret~ (W("r tbe 1 ' 0JU otry i r\ fr<1n :, ;,, ,,n ( 'l f. ~ ;.. '! ~h-.:· 
ground behmd them is well trsxcr~~J . . '\tl\l Wl)!lid tlffor:.i a :-n·:H· : ~ c:Ult! •:,"1:; p·•·H•<i for ;,•. 
l.r..rge body ot troop.---

66. The Hil:>t'a Lines were curnmenced in .Anw.1"~ 1. ..:.z,~. un<;er o C(lntra-:t fo• 
levelling t ~lc olu ~·arth W<"'rb, A tH.l L"t ilJin~; 1 he ~- ~<S"nw.t e:- in l ;. ,. i;<~ n ~ :-:. A F<:>tun<l 
cont::acl, for eonqructin;.; colfcr-tlnm". t·x,·ara.tlng the dlt\Hll•·) ;J.nt] th· ,}ikh, n.n-~ 
form mg the ram pad:--:, w:l~ "' lnllllcrv:<·d in I.kcc ~J\ l ll'l 1. :-:c.)() . u n J ,,~,- p<' l\. k-: , f1 I l~·<'~ !n (f'P. 

1861, 1n con'>c<JIICr rcc of _tht• failure ,,f i.ilC' t'UJltrtH' ~"r. \d .. · ~~ ''"·' ' :> ' ·. ~- 1 r f! r~· ~ :1 g 
earth work;; _anJ Ct.)n:.;tructmg < · \ li'-'n~c m~gazillt'S, 1ra,.: l' (•ll ,, , 1. 1 , ., . • ; ! r.~ .I!! n1· 1 rl ; ) , .<tnl 
completed m July lliu4. A f<;u;-tl! t·ontrnct , ti11 th(· ~'•"r't' l'' ' :v. .;· : : .... '~" 'lr:u~. ~f..:: 
co.mmt.nced lf' ..\Juch 1 S:'5, :t'1d "':1.~ ,./n.w,·l in ~(, ·;,·l : tl, .. , 1 :,{",· :, ; • "<H : ~ t d'l('ncc c:f th:'l 
futlutr> of th.; Conlmctors. The ~~·rk ~n~ tLcH fran:-.~ ···rr . .-,; !1 : th·. ir u;.: •·!:t. · Cr.d~r th.i~ 
contrac~ th~,; wor)..._ :uc t<, be •.omp!L'tnl hr!"Me lLl' ;~ 1 :"\' I l(·''t' Hi:t.:;, J '•.j .• . and tilerc i<~ 
every !'easou to lwlirYc that Hl\'h 11 1:J he tiJI• ca--~ . 

~\. f~..: 1Y uninq.Jortfwt :-;lip~ of carth~X"•·r·k hR\C P<'Currcct :r: ;i,,. pr(•((i(':'.:; of tLe 
work:;, not more, hnwever, th~n were to lie e~p~ded !:. the forn .aiJ 0r> of ~u-::~ a kng lir-r 
ofre.mp~rt. Tht·." ~~re aHtJ 1·lpatcd.!tnO pnw_HleJ f,,r ill thC' l ' i"Oi":lCt.-·. J.nd f'tt'Y wiD cea~ 
n0 a.dJ1tJoo3.l expcn<htnrc. The L:rc" ai:c HI a. secun a1 :J sU> ~ 1 k \.0l!t.li • ir~tl, :>.l")d ha"'~ 
Oc('n wcU ~nd ~kilfullj COi!Strudt·tl The)' are a(!ap~<:J to tt~· n:•p:ir nt " ''l/ " .,fa m:)de1'::: 
nrm:1mcnt; anJ L~e en,)mous obstrtcles l:rt·M·nt<'d hy tr.-o ~f't Gitchc,., ,.,.,wbin· d. n ·it}l 

the poYi'rrfnl .11ailktng tire from gunf' hoth in Ul-1\'tTHlt<'"· t.1><l •i;\ t.\ ,e r; ) ll J.l<•.r~ s . rerde:-
tbcir dcfensiv~ p<rv.-er unlii'Ot'U_r gr\.'al. · 

Ir. the Rcheuulc uf 16t1~ be (·~lima.te for thc<~e Lines W:l'-' l:!(I,(.O:,.l., :.t witich amouct 
it remn.i n~J till mergc<i i rt 181)5 in the G encml E:-;ti!n n.t (~ fnr t :'e hr. n fJi :) L' • ,.r Land 
DefP.r. ce~. 

The pa.ymo:lit.s mad<.: up to th2 :~Mr1 J :Jne, 1S6~, amount t.o 9':, l(t;.,f., ci::l~!:'·'ahlt. to the
Loan, aod cxclu .. ive of 6D,6B51. p<!?\' j,..u~!.Y or•)vided in t h1' .\ nnu~; f>t im:~f<'~ ; t i1c. f1:ri her 
&mou at rcq uireci to r:om plt!tc i~ ~ 1,6 ~- 41. n ntl f.b~ t(•tu.l e~:. i mnt·:d •!O"t :.!t\!J,% :.tJ., of w };j .,· :J 
1:39,.5C9l. will be charged to the Lv:lr'l . 

GO.~.P0 RT FOnT~. 

67. The w"rks rccom~cn,Jcd by t.ltc Defence Comm;r;.:;ina rH~tw~cn Fort. Elson and Fort. 
Gomer •• ere those w L irh !1ad bern proposc(i by t hf l n:,pcr.tor-Gencral of f•)tt.lfke.t. : on~ in 
18.'>7, and S:~llr.tionecl. in cm~junr.t.i0n wi~l, Lhl' Jii!.i<·a. Litl<'!\, by th~ Co'·f'rr,ment-~ Ali a· 
scheme for improving thE' la.nd O!'ft'UC<'rl of J',:rk;uwutu. Tb~ C0mDliS:~1ont·r~ u.pproved cf 
the;~ {V(lfkg, Rn·l furlht'r n•romm·~nded that they !'lhould h,! C\)OHcct<>d l:_.r ·penMocnc liue4., 
~nd t:1at. Ow nank tlcfcucc of tht: riitchr.s cf Fort Rb< n •·ltoul<.i. be impro·:d . 

Tbe CUlll plt>ti on of th~ Line!'l A.lld : ~c i {J1 prC,'CU\('n i .:·f Fort r:lson n!l \'(' not bef! n 
included among- che wMk!l uadcr tl•c Loan. 

Thr- three nork~ whicl1 bA."•~ hcen conRtrurtcd --Forts Grar.::{e. Hnwner, and Brock 
hurst, divide the inwr\·al bct<V~l'n the pr\~viou~l.r exist. ~ng work!, Fort~ G<.mcr a'ld Elson, 
i11to four equal parts. The di~t~.!";,l· from rentre to centre of ~ncb pair '>f the five worh 
i~ 1 ,01)0 yarrl .q, and the jnt.erva.Js bet.w<>en :hem ~bout 7110 _yard~. 

'fhr plan~ ol t.~e three new workfl e.rc t~.lmost identical, anJ a description of one wtll 
serve for all. 

The trace of the rampart uf each of the worlt.9 !FI that of fl. h1~-;t.ion with t! ,·,:ry obt..LLc;.; 
salient, w tMt the fac~s nre t'.ot exposed to entU.ad~. The flt.t.nks ar~ long, ocJ their tirl' 
is diroc.tcd on the front..~ of the collateral works, to whirb t.hcy &f.ft':-'1 ~\:p11ort. Tbc 
defensive enceinte consi.eta of a wet dit-ch, 112 feet in width,· witll an intenr!ed depth of 
8 feet of wnter, flanked by a double caponniere at the :c;.aliPr.t., tj' t·,.·o ~:~ir:~ll' ra!1onnie>t:'8 
at the shoulders, A.n<..l by the keep in the centre t,f >he gorge. 

A gincis and covered we.y ex~nde in front of the feces, and will c,,mmunil'atf with the 
work. by meana of fooi bridges, which wi.il be thro..-rn a~r0ea whet• required. Tlk doubl•! 
roponnierc i6 !!Creened from fire hy a l&.r[!:C mour.d, forminr ll.U !l-'-hf-:Jl(J C<n rrrd ~ ~"·.) i.J. 
flont of the Mlient.. The pMnpei3 haTe a comma.,ti of 30 feet over the 8~--e of the 
conntr:y,' which ia almoot'lMel. The rnmr.ttrl.a of the wor-k e..re intenc<"d for e.o Rnn~ment 
of 19 guns on the fncCB ~nd 1G on. tht: !l_ankd, 0'1 wbid.1 f."l!lT s;-~ ir:. h.j).,.<> 1'b.C•-'m:. !-t: . 
lo~~r ber of 9 guns on each fin.nk m c:astm&U:-'\ };)!Oi.>ccl\...>-d by earth merlons, Wi.l1 g>·:• 
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. ~ fire over th() intervals, and on the fr0nt of the adjoining '!forks.. 'Th~ ke~? will 
lx umed mth 10 gons on it.'> terrep1ein, 00•.! 0f which \'ill he in t\ !:;>tO CI\..'H~'f•!.l- ~' , :md wi•-h 

· in ~em.ates., inrh:.ding tlK0e fie.ohlng ! he go.-p;e ditc~. Tl~~ full ;;),_·g<" i:'.i ;...-. -- :•l f ' \t ,-,i~l 
-+htrefore con.si3t of ~3 heavy gurzs t•n the nnr.}!IHtS~:J.1 in cMcm:if.R-::7 !".n•l 30 ~;<.!;J ~.-~ g;: :- ~ 

._...,,11 

·,f\~0) keep e.nd t!.le copann.ieres, besides four i ;1-incL mnrta.rs. 
' - ~~re ere two main ln~gnzinr.b tlD•~t"r the rampart..'!, b~id~s one in th~ k··cp, !'U ~~'-' 

S'tt4k-'-end.v weil erotertcd aguir.Rt fire . Tht 19 e~p~n3e mA~;azine!J arc a.li ho~i:f'T.Y)f, 
1.t excel-'ting LMe in the nir;&lc cnp<·n11iP.rrF-, >~.n~ infl.deq•JP.tdy prr>tcct~;\ :lt!~'- n..:t tbo 

horizont.nl f:re of tl:e artillery ~tf the prcc;e;tt , l ·t_v As the cxprnv~ magT:ri;: ·: ·, --:l ~~·c 
RB.mpart :.>tand in ll-11 in~tances over the barrnck •· :ts<'r!>J..~cs, tltrre v.j]l he nl) d.i:frcul· Y '' h--r: 
+.he l':"ork i~ t <· be put in a stJ.tl) ')f d<'fc:h::~, in mnl--ing- lift..a to ~ommw.ica'l' \:t~'' ' : \.: 11 
+bem, and in COr;verting ODt! or more of tin: b;\rT:'.CI( fOOtll"- int.O CXpt· n~•; !1\ i~!:;I'/. : Ht:'F. <' . ..; 
rns.y he requ;red. 

The f>eep or iateri<lr redoubt i.s ri>r.ulftr. The front portio!l of itfl p:!.r!tpd has a (:•)ti.> 1':"":>
ma <d of 7 f12et over the mair: work, tb: r<:~r portion is IJ'f1. <1 lcve( "'·.i.th i:J. Tro( ~·)td():::.. 
of i1a t: \.terior wall, ~ well as thE- coping of the "all wb icn connt"ct:; ;t 'II ~b. C:e rlc..n k:r., i~ 
12 ;ect. a.bo .. e th.' p:onc of site, a!ld 18 Lc~ :•dow tb: <rt:~t of t!-te mv.iu pa ~~ rec. Jht?: 
Ke pis st:r:ro:,nde.J by o. -rrct ditch, and i~ nu -d.:l·l: L: fJJ;al! mn_.:;kn:try cn.rr,nr: l , <':' , -,._hi,· t~ 
_proJeCt from its circ:Jmft:rrnt:c. 

&ch fort contnins CMl'makd barrack n<:':ommo<lation for ~ f1dd •JtfiCe1"~, 1-4 office;:-q s..m..a Ae-• ..., .x-mno!'~Jf>tiot. 
· 800 non~oromi£sioneJ. office~ D.nd men, R hot:pit;,l p:\li~nts; fl.nd 4 hfJnWb . 

The t.mount expenried on the thnt> \<·rn·ks pri0r t:J tbe Lot~.n, was 16~.?181., v·~idl, 
ctivided ND.ong lhem, w:i!J give a sum of 89,4C:0/. p·~r clich 't\"•lrk. 

In J 56.2, the eetima.ted cost of cnch of t.he.<+e three 'f>urkt{, in lldJition to th!'; .tm.c!.L.Ot ILtllD:AU . 
. upended prior w the Loon, WDS oO,OOOl. 

FuR-r GRA.Na:.l:.. 

68 . .A eontrll.d fer the con9t.r~1dion of Fort Grnnge wM enkred int-o ou the 3hi 
All~ 18-68, e:1d tke fort was finwh(ti otJ t:~c :.!Oth .)1\nuary, l&G~l, in :.~r·~ordR_I'lt:~ with ti::'3 
-~trina.l de::;ign, smd with\)ut o.ny fa.ilur~ o: im}:ortan('t'. 

The di~h of tbi:! Wl)rk is intended tc be w~t, hut a.!-\ no adequate provi.siO'!t ba.t~ M yet 
be-en nu.de fo7 filling it with water, anti the ditch without it d.oes not s.ff.):-J. :. :->!lft'ici~nt 
ooot&cle., it will 00 D~J' bt!'fore 6 time of ~11pected ntt'lci.. . to pnwidt.· lllet>..P.8 for 
filling it. 

The CO'"'..t of this work under the Loan bas been 4G,6~6l., and the total C<'!lt 1 C.3,0 ib!. Ocr.\. 

FoRT Ro'W1'!1l. 

69. Fort Rowner waa commcncc<l, unde.r cont-.:ad, i11 t_he summer of 1858. The "ork ~-
proceeded until Sept12m ~r 18tH, when 1.-~tv.res ~ere d i! r-,wered in some of the ucheif 
on the left flank tltld in the interior redoubt. The formt>r r.erc f'.lsiiy repe.ired, ond tie rod~< 
~ intrOO>:.!C'ed to remedy the lnt"'~r. 

In SeptcmhE>r 18G2, ~nd agR.in in 8eptember 186:3, fl portion of the ese&rp wM 
-pre85ed forwo.r1J into f~ ditch, hTokcn into sevemlvortiom~. and me l'{' nr lt>8.3 upheaved. 

The tmlt ~!Jure trO...'l mndc good oy the contro.ct.O'I"a, e.nd the work WM U\ken OYer 

from t-hfm on tbc 20th December, 1862, "ith the nl·t.>vtion of gomc piece$ of imperfe<:t B~ln. 
work, which w('re eubscqn~ntly mndc good. The 'ailure of ~eptcmbcr 18G3 Wa.B made 
goo-d by milit..!l.ry labour, ~t fl e(ISf of 1,5Gll. The Mlurc of the z;o!l on which this work 
stands appears to have prcsentecl considerable diffi<"Jlti£.s in the- cou~e of i19 ~xecutioll, 
all of which have, horrever, been completely remerlied or obvie.trd. 

The coot of the ~·ork under the Loan has ooen 63,97!Ji., o..nd the to~l cost IH' 1~8/. c.. 

FoRT BRocturunsT. 

70. Fort Brockhorst was co01menced under a con.trad on tbe :n~t Mnt'1:h, 18~~, and 
completed. on th-e 20th Decemb~r, 1862, ft.Ct.~rding to the origi~al de9ign. witbout t~jJure, 
&i a eooJt tmder the Lo~n of 62,6001., and o. total cost cf 108,0091. CotL. 

71. N otwithtltanding_ the &.ilare!l at Fort Rowner, we cont-1der t\;~t all tb~ wor~ Eop:>n
f.aken t<;gether h~v0 ~n t1ell e."ld &h::ilfully eon!tructad Tl'it.h re~erence to i'Mir It-' ur..tur~l 

. ctability ~nd their pot7ern of offence aond defence, (subject hc>we"er to the re~~rk. t-hat 
t.hc ~onlj of the ke~ps and Le haxo C::l:1em::~t~·s uPO~ them migbt be ('Xpl).<le d to s<~i <iU~ 
imjt:rry by t ~3 fue of go.M phe<.."il in b:!UBij ~c.r~"i. them), e.na th!lt zw :·urt!1n ~~:;:· · ; .,_ .. u- ~ 
• 1"!" 'I~; . t'.' .~ :::a 
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STbKES 'BAY.: LINES. 

osition. . . 72. The Stokes Bay Lines extend from the glacis of Fort .Monckton to tb 
Browndown Batteries, in front of Fort Gomer~ a distance of :2,700 yards e 

.intended to. secure the Gosport posi~ion ag~i.nst. the possibili.ty of. being t~rne4 
enemy landmg on the beach, whteh IS practicable and convement· for sueh an Gpj~d.,; 
throughout the whole extent of the bay. · . 

Design. . . r_r:he I.ine' consists of a. ran: part, covering :a~ road which runs. along- its rear . 
wet d~tch :n front, 60 feet m Wldth! and contammg water 9 feet m depth, at hi.:b 
of spnng tides. · · o 

: _ .. , 'rhe. lines are flanl~edby fivebs.tt~ries, containing 40 guns, besides the piec~ oa 
,old Browndown Battenes, and those m the. new and powerful work at Gilkicker 
'co-operate with the lines in the defence of the bay. 1 

.:·· ·' . On the· extreme right, the covered way, rampart, and ditch are continued nct'OII 
:valley of the .Alver Stream (which is uniformly l foot below high water mark of orc:a-1¥; 

' spring tides), in the l:ear of the old Bt;owndown Batteries, forming a dam, by \..lV3aU!!!" 

ends of which, the marsh extending in front of Forts Gomer and Grange, as fur as 
Common, may be inundated . . This dam, which also serves as an advanced covered 
protecting the Browndown Batteries,<is flanked in front by No. 2 Batter_y, and has u 
salient' a· short ' return directed on-Fort Gomer, . ,vhich commands its terrcplein. 

·-• communication with the front,is provided for by a . bridge across the ditch, and a cot. 
tlie parapet of the -1~eturn . . The open nature of the shingle makes it almost impossible 
retain \Vater at a high' level in the ditch at this i_)oinL · · 
':., . The Stokes Bay Lines formed a part of the: scheme of defence proposed in 181 • 
They were in progress when the Defence Comtnission was appointed, and 'rcre app 
of ·by· ~hem.' _- ,-. . ! _ . · ' · · · · · · . ·, 

Estimate. · '· '' "l In' l862 :the estimate for these lines was· ·4·o;OOOl., and this : amounL ·was reduced 
1863 to 28;ooot., and in 1865 it; was merged in the: General Estimate for the Inner I 

.'of:Laiid \Defences: . ' :··· · · · · · · · ·: · ' · 
)I' I ·The leipeiiditure on the works, previ'ous to the Loan, was 4S~672l., which was dcfra .. 

· ·o~t of the annuaLestimates . . A farther sum of 26,448l. has been· expended on them 
of the Loan, making their total cost 75,120l. 

1 
~ ; '. ·~":"1 , (" ' )1', L • .J , I ._ ' :' , . ' • • : ' :; , ! ' 1' 0 , ' 

·~ ·d ',. '. • '· ··-' · ' · SuMMARY. 

I~e~~i~~ ·~r· -~~~ : ;.: . . Th~ estimate in the Schedule of 1862, for the :works fo~n;ing t1Je Inner Line of 
~~!~~~an~ :·Defence ·and Gosport Position, amounted' in the .. aggrega_tc to 340,000l. This estimate 
~~~t~~~e. ·. ·~as su~cef?sively reduced in 1863 an~ -1864 to 328,900l. and. 30~,~00Z., and ~gain incren.c;ed 

, . . _!n 1867 to 318,000l. · The expenditure under the Loan will, It ·IS now estuna.ted, an:oun.l 
. · ... · .!t_p · 319,13ll., and. the , total cost of the works, inchiding previous expenditure, Will be 

· .,. ·,r.t' ;-,; , ,, .. 606 7L6l · .' 1 ' . 
' ' 1 ... ~ '\ : ~ :~ I t '. ·1 .' ~ ,.. • • 1 0 . 

' •: • ' ' I ~ 
• I 

I ,-
. . ' 

' I ', ! t !. : I' ~ . . . . I 
. _: ;J · , • : . I 

... ' :·r .: GENERAL REMAHKS· ON 1~\ND DEFENCES. 

~::· ~;J,~ ,'.;:.. ·, ·W~ havelnow corripleted·th~ ~1-escription of th~ '~orks occupying the Ports(1own Hj 
. and Gosport positions, and the Lines nt Hilsea and Stokes Bay, .nnd we ha,·c enter · 

minutely intu all the particulars regarding them, and ' recorded all the failures, how.ev~r 
~ slight; that have occurred . during the progress of the . works; from this record. It 15 

· 

e'vi~enb -that the ,.:w:ork~ have. been const~·ucted with great care, and _that the a.ccid?:'~ 
~;· ::,..) whiCh have occurred m theu· constr~ctwn have by no means exceeded \rhat 1111ohd 

reasonably have been anticipated in works of such extent, occupying sites pointed out ~11 

· · fixed by the necessities of defence, but presenting greai variety in their nature, ma.~I~g 
. ; , their foundations in some cases very difficult, and in other. cases the works themsc 'es 

liable to slips or such accidents as may be expected in treacherous soils. 
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.fY' 18617 ; -~ C<?ntTaet W"Rs rntt'r~d mto fl)r the finrt part of the work, f.~ r !!. 

,d,OOOZ., and the'.:i¥-ork: \-fag commenced in ScpictnLcr 1881; somt' unim-pnrt.ant 
11s from the. original dE>c;ign were autbori;;eJ in tllC' cour~<' of ( ~ >..l' C UtioJI: ll!Hl it 

;mpleuA. in. Ma:rch 1865. 
:C'he sec6Hd :W?rtir)n of the work, e~c>cuted unrkr a ~cherluk l'lf prio:-cq, t'()\l~i~tt>, ; of 
tarrack.s and rc'd'au~ -g'!lard-r<>om nnd rclls, maiu mag-:l7. il~t'. !,!'()r~c ditch, :ud ;;·,ll1e, 
tetion of dnt\n:agc·, &c., cxt'ept ba rmck tit nwn h . TltP 1\ ;d.-r -:u pply 1\' II..S prnvi ded 
·a separate 1-whrdulc. Tbi!'l podinn \l"lh ('omplded ir. qe'[ltl' :nlwr ll\1·,-;- . 
rhe third porfil)n, a.)go l'XI'(' ltf-c d unfi,·r a 'ICh• •dull' <lt' pr: ,-,. -;, t_'(lllll ,;· , '(· ! t :1c 

!etion of tht• mmparts, panul c:-~, :\nd knl'plt t)l. l"1 i: Jin~; l'Xpe l!l'~· mngn :t. i~:. • -:, 'ln•l 
ng traverses in ram ptt.rts. 
:'1 Jun t' I8G7, whc:1 the ramp:trt~ ,,.Nt -nt ·nt·h ~i11::-d i nl , thl· "nrk "'"" •nlnr<lptcd h;· 
: . nptom~ of WC'akne~s in the <·~re.rp ''o.ll on t:lt_. l,·ft f.H'C ~nd tlank, nnd the fl;1nk ing 
t ..:r~ at the nc:nth n.wl we-.t CO)·"J!I : i; ·n ·• . Th .. · "'di had IH-'g:lll u, hulg,· fnrll'ard n.t 
r from t.hc w~ight of thr. rnmp:u1 acti~1g on Lhl' l-l> I(; slipper lwncath. The .·1::;- :-tL 
-\ :k of the ~all Wlls tuk<·n out and thL ~pau•« hl'l\H·-t·n tilt' collntnf11; h lillt-d in ' ' itb 
~ e. The face 0f thL: €''>C$l.rp was rdmilt for flhont 7 ft't~t fr0m the t-op fnr ·L ' en ~t. i t 
h feet . &vcral minor rP\·ctnwnt. wa.ll~ !'i~o ,, .. ,.d !-.ign~ of weaknr.·:'. an d '' (' re 
~ hened in a ~imilar nu1nnt:r. Th~ fourth p()rtio11 ,,(the> work ~ <"llhi~tcd ·· f !l1c 
\) good of the escarp _i uc;t me-ntioned, !lnd was fini~hcd in :March 1 fl!~ f:\ . 
;, \th the exccpt:on of the f.ailun·s in rcvcttllcnt l"l':>.lls whl<"h wt han~ .!• "<"r\hed, 
'( rk ho.s been well nnd ~kilfnll_Y con~truct('J., with rdt'r<'ncc to cost, p !.: rml\llL'I:fc, and 
itv, and powers of resistance ntfcn:-.ivc and defensive . The ('ltU::'C of the (':Xceg..: of l'O~t 
1 .fork over the othcrs on the PortHdown Line i~ at once to be fP tmd in t hl' n:~to.re of 
>d, which involved the construction nf (',;pen~ive re\etmcnt':!, e.ncl t!lcst· r~vetment.s, 
ll b greatly strengthened, proved in~uffir.icnt to gi,·c sta~ilitj to 1 h1· ma.e.onry in the 
portions of the soil. 
n r. former {illrt of our Report we have notir:e<l ti• c numerous ft><:.e<; in ,,-hi(·h tbe 
of the magazines ba. vc bt:t'l >Ill e Jcfcdi v~-, nnJ ha H~ c::.t~~olcd the mc:J..surr-; vo!; i<' It "c 
might b<' adopted to rcrr.etly this defect . Thos( remarks appl_~· wirh nwch f,,rc~~ to 
·. r .. in magazines of these wo:-b, which, ~unk to a grcr.t J.epth in the l'hnlk . ofl~ r 
jons fll.-.·ouro.blc to the decay of all pcri~hable me.teriR.L 
·n the Schedule of 1862, the co.;t of thiR work wll.S e.'lf ima.tcd at 7 5,000! .. rwcl :10 
se had been me.rle in tnig C'i-ttimn.te before it wr.s nwrgcd in the general c~Lin1atc 
~,(tO-Ol. for tbe Port.sdown Hill W Mks. 
'he aum cxpe:nded to the 3nrlt Jnn<' . 18GR, amounted to 91,408/.; the furth~r ::!Urn 

'871., making o. total e-Btima.tcd co13t of l 0:3, 195l. 

FoRT FAREHAM. 

13. The Royf\1 romm i~~ion recomm~ndc1l an outer line of three fort~ b<>t w~en Furc~ 
ad Lee Farm, on the So\ent. Of thi4 line Fort Fnrrhnm alone has bern con~tni<'tetl, 
!I.e to'i7D of that name, a.nd 3,500 ynrd'l in A.dranC't> 0f Fnrt Elson, T\'hiclt forms the 
,f the Go~port line of works. J t is visihle from Fon VI :;l:ington, from whicb it <'an 
n at LL distance of 2,!i00 yards, uu1 t.he interposition of t.be town of Fareharo o.nd 
er, make it prA.ctically ~n i~ola.ted work. 
et!idcs forming the right of the propo!=!cd A.dvancc(l line, Fort FarchA.m proledl:l the 
wd ra.ilway~ IThich connect the Gosport anJ Port-~down pos\tion~; it secures ground 
•bicb the works on the left tlf lh~t. po~iti0n might be subjecteJ to a. rcver~e ore, 
nlcd-3 it were co.ptured, clinnhl(·d, N wry ctTcctun.lly masked, the attack of the 
rt Forh would be extrcmel v hn.7.firdous. 
ho first contrnct wM to 6ink five wcliA tn ll depth of 135 fee-t. This wns <.'flmplE>tC>d 
y 18iH, and no wntcr hnving ~~n fount!, a. fresh contract for sinking th\?m to 
ct """-~ made, ~nd ~;omplokd in M<1pu·mh(j r of tha t year. Their t-otAl cc-st WA,S 

The next eont.r/1.-Ct., for t.he conf:ltruction of t,he fort, wa.a commcnccJ in Octoher 
~.nd complete-d in December 1864 . Some slig ht failures took place a.nd were ronde 
t ~ small co9t, and the Mme contract-orR made some 1!.-dditiona to thc- work, on a 
le of prices contmct. A further cont raet for fitting up casemates, laying on wBter, 
~!J made in Fobru£Lry 1Hll7, and completed in April 1868. 
'le work i!' t~ituatt>d on n til\t F.itc, on a. cl£4y soil, 40 feet abov(' mean tide kn•l. 
. tch, which is p.t present 60 feet broad a.t oottom, is intende-d to he wet. In order 
ide the earth nccensary for the completion of the work it will he deepen<'d to .stu·h 
~nt b_y the formation of a canette that it il! expected that the nahra.l dra1u3.ge, EJrld 
1ply from the Tl'ella (in which the Wt\ter D011f n'i('g to A. level of 33 fe.:''. ebo .. ·,. mel".;'! 
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l'OI!Il'llKOUTU, 

GENERAL SUMMARY. 

?3· \Ve have shown the Yarions chang-es that have been made from time to time in 
timates, and we have now only to sum up the results. The Defence Com.missioner3 es~imate? ~that the complete protection of ~ortsmouth Estimate. 
require a sum of 2,400,000l., m .addition to 400,000l. for works then m progress 

this sum the purchase of land was included. .·, · 
This estimate, as before stated, was reduced .by the Government in 1860. (see Parly. 

;-~ 0 . 448, Session 1860), by the 1omission of two of the SpithcadForts, of the three 
works on Portsdown Hill, and of two of the works and the connecting lines of the 

·-~-,···..-. Position, to .1,920,000/., in addi,tion to 400,000Z. for works already san,ctioned
_,. .... n a total cstima~~ (including .tbe purchase o~ land) of 2,320,000l. for:i~~:appro~ed 

for the defence of Ports~outh. . . . · · · · · . . 1 ! ~·:, ;; . · 

In 1860-·1, th~ amount voted in the Annual Estimates was. 127 ,O()Ol. (the total 
alllelJ' ....... ture on landamounted.t.o 437,005l. · : . . . . . . · . . ,:,:: ,

1
; '· • .• , 

In framing the 'Estimates f01~ .1862, furth~r changes were made, and .. th~ .modified .Alteration. 

II!DI:wv of the Government, while it. omitted the impo~tant works noticed .above, provided 
for the alteration of some and the enlargement and strengthening . of . others ; the 

•miDC"'uiture on land 'faS separated from that on works, and provided for in one, genera~ 
at the end of the . Schedule .. , Th,e refiult ·of these changes was tq. increase the 
te; including the 127,000Z. paid out of the Annual Votes, it ' now. am'o'unted to 

1 OOOZ. for works alone; adding to that amount the sum of 437,005Z. pa:id.,forland, 
t~tal cost of the works in the· modified scheme of the Government, if' completed 

ing to the estimate of tp.at year, would have been 2,828,005l., or slightly in excess of 
6e sum estimated by th.e Commissioners as the cost of the works recommended by them. 
. At that time, although the probability; of the introduction of iron into the COI).Struc

of the works was foreseen, it 'was ' not : anticipated that their .cost would be sei:iouslj 
llcrcascd by it. In succeeding. years .the fallacy of this opinion · became appar~nt, an4 

1807 Colonel J ervois reported that, to meet the rapid advance in rifled artillery, 
would be necessary to. add 139,000l. to. the . estimate for iron shields, . and' 25f,O.O.()l. to 

for iron superstructures.at Portsmouth. , . · · : ;. ' : '· 
The estimate for that year, exclusive of land, ·was in consequen'ce' inc,.-eased . tq. 

··-w>:au·,v'-'vZ., with 139,000Z. for shields·; making' .a total estimated chaFge :;tgains.t th~ Loan 
2,679,000l. . ; . . . . . . 

The amount of expenditure under the· Loan for the works whe:ri completed is now, 
'mated at 2,614,17 4Z., arid for ~bields 206, 700l:,;making a total estim~teof 2,820,87 41, 

The . expenditure . previous to the Loan, with . that to be charged against the Annual 
lltimatcs, amounts to 313,98ll. · .. · , · . · :· . · .. · 1 • • 

The account will then, stand thus-· . 1; • •• , • • • • ,·~. ':" • 
, , , ,I ~ • - , I , 

. , 
Ji~xpencliture on Land . . 

undei· the Loan ... · 
·Annual Votes 

, 
,, 

" 
Total 

Estimate of Defence Commissioners 

Excess .. 

0 0 

.·.:£, .. . 
. 437,005 

. 2~820,8'74 
... '313,981' 

-·~-

3,571,860 
2)300,000 

,I ' ' 

· £rr.l,SGQ . 
• l ' ~ • • J 

't ·, ,_. · " 

~4. It t~ts ~ppears that the cost of givin~ t.he desired protection t~ ~~!;tsm~uth; has 
...., d<!cl ~h.e Estunat.e of the Defence Comm1sswners by 771,860l. · '!'h1s mcr~ase m_ust 
~ opm10n be attributed to the increased cost of the land, the · greatly 1mp~oved 
... Se ter of the works, and the mitch more costly nature of the construction ·adopted in 

a Defences, and not to any want of· economy in the execution of'the ,worksi . . 
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