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REPORT.

TO HER MAJESTY'S PRINCIPAL SECRETARY OF STATE FOR WAR.

_, Wr, the Ilin'dersign_éd, Members of a Com'mittee appointed to enquire into
 the Construction, Condition, and Cost of the Fortifications and Works erected,

'-  dtatutes, have the honour to make the following Report :—

' PRELIMINARY STATEMENT.

1. The points-to which our attention was directed by our letter of instructions, dated

April 1Gth, 1808, were: ... ety 9 dagia >
Ist. Whether these forts and works have been well and skilfully constructed with

reference— flife R D001 I - : E

a. To their stability and permanency. =St

b. To the arrangements made, or proposed to be made, in thém for the service
-of the guns and otherwise to meet the requirements of a modern armament,

¢. To the power of resistance (offensive and defensive) that-they offer to any
attack to which they may be exposed. ' REEV e

d, To the cost incurred, and to the future expenditure that may be needed

- for their-completion (if this enquiry can be readily accomplished by the

Committee, and without involving them in a considerable sacrifice of time).

2nd. Whether any, and which of the works, so far as the same have yet proceeded,
are, with reference to their foundations.or otherwise, in an insecure condition, and need
any and what support or reparation; and what would be the probable cost of such
support or reparation. 1 e

3rd. Whether the Estimates in the Schedule of the Fortification Act of 1867,=before
referred to, will suffice for the completion of the works as contemplated, and if not, what
additional sums will probably be required. ; '

These instructions, ywere somewhat modified (see letters in Appendix No. L) as
regards the iron forts and shields, and we are not now called upon with reference to
them, to give an opinion: as to the amount of resistance which iron structures may be
cxpected to offer. g -

2. Inorder to give a clear view of the present state of the works, and of the expen-
ditwre that has been incurred upon them, we propose first shortly o revert to the circum-
stances under which they were begun, and to give some account of the changes that
ave been since made in the original plans.

It will be remembered that in 1859 public attention was strongly drawn to the
Uoprofected state of our Naval Arsenals, and the dangers to which the United Kingdom
ight be exposed by a foreign invasion. A Royal Commission was in consequence issued
o f-he_ 20th August, 1859, appointing six officers of the Army and Navy, and one Civilian,

omissioners to enquire into the state and sufficiency of the Fortifications then
cxisting or in progress for the defence of the United Kingdom, and to “offer such

« nd in progress, and to, the ordinary number of our Royal Artillery, voted by
Pa,rhp,m@q{;) will render oyr United Kingdom in & complete state of defence.”
. ¢ nngqom In 4 . : g

" or in the course of erection, under the 30th and 31st Vic., c. 145, and previous

.. Suggestions as might seem to them meet, as (regard being had to the works completed:

S/
1 -
Instructions.

Defence Com-
mission, 1859,
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XERLL The.instructions of the Secretary of State for War accompanying this Commiggj,

EFORT, - . N . n

=" and bearing the samc date, directed the Commiissioners to examine the plans of the
works then In progress at—

Portsmouth (including the Isle of Wight and Spithead),
Plymounth,

Portland,

Pembroke,

Dover,

Chatham, and

The Medway,

and having inspected the ground, to consider what would be the best means of renderine
those places defensible within as short a time as possible, and how they could be put jn
the most complete state of defence by permanent fortifications. They were also o
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.

ol They began by stating their reasons for believing that neither our fleet, our
standing 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 pomnted 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
2. successfully with those more perfectly disciplined than themselves, and they stated that
©  they were led to the conclusion that by a judicious application of fortifications, 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 of defence that would give the same amount of security to
- the country, and at-the same time be so economical both in money and in troops.
tand :, They recommended that the fortifications should be restricted to vital points, and

b B

hose. they. considered to. be the Royal Dockyards, and Woolwich, with the harbours of
Portland, Dover, and Cork. b bl =iy i e _

They next refer to the defence of London, and the importance of shielding the heart
of the empire from- attack, but as. that question had not been brought under their con-
sideration, they content themselves with pointing out the bearing which the fortification
of the Dockyards and Arsenals would have UPODIEs dieniiton Leron o hERIETLE

- ' They then describe the general measures they would recommend, and conclude

©  with' a detailed report of the works they would propose 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 requireﬁ to garrison them; that number they
estimated at 69,000 ; the amount of money required for the whole, including the purchase
of land and barrack accommodation for 30,850 men, they estimated at 10;350,000L
In this amount was included the sum of 1,610,000%* for works already authorized, but for

- which the money had not been voted, and 1,885,000, for the purchase.of land.

%, Thearmament for the works, they estimated, would cost 500,000Z, and they further

%" recommended that 1,000,0001. should be applied to providing floating defences.

. The total amount required they thus estimated at 11,850,0001.

' With reference to that portion of their instructions, directing them to consider what
would be the best means of rendering the Dockyards and other places defensible within
as short a time as possible, they recommended that the designs should be so contrived thab
the main ramparts and ditehes should be formed without being’ delayed by the buildng

. of revetments, or the construction of bombproof barracks and permanent magazines

. 80 that a certain degree of protection might be obtained in three or four months, an

- the amount of defence subsequently increased as the works progressed.

£ For the execution of the works, they recommended that contracts for the excavar
tions should be made and put into operation immediately after the general designs ha
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 advance
for that purpose ; in the meanwhile the detailed drawings and specifications for 2ll
building . portions of the work might be prepared, and in three or four months from
time of commencement, the whole might be in full operation.

the
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4. The Government, after considering the Report, determined, with the sanction of
olinment, to raise by loan the money required for the purchase of land and the con-
ction of the works, leaving the armament and floating defences to be provided for
> phe Annual Istimates. _
Before applying to Parliamert, they made important reductions in the estimates by
Qmithing the following works that had formed part of the plan of the Royal Commissioners:—
" At Portsmouth.—Two Spithead works, the three minor works on Portsdown Hill,
' jod part of the advanced Gosport defences. __ : L
= At Plymouth—The Inner Line and part of the Outer Line of the North-East
pefences, the whole of the Saltash position, and thé connecting lines of the Western

gosibion. , ‘
L Pembroke—~—All the works on the north side of the haven except Fort Scoveston,
| nd on the south side the line zf works to protect the Dockyard. DR
. Portland.—The purchase 6f land for the position of Wyke Regis. b AL
Chatham and the Medway.—The Western Defences and the Grain Spit Fort,” "'
Woolwich.—The whole, - ) VT e ae )i i

; This amount, deducted from the total estimate of 10,850,0001., leaves 6,570,000L
as the portion of.the Commissioners’ estimate (including land) due to. the.works
. sanctioned in 1860. Of ‘this sum 390,000l were voted in the Annual Estimates of
1860-1, leaving, according to the estimate of the Commissioners, 6,180,000. as the
amount required for these works. . ' : N g
The estimate of the Commissioners was stated by them to be only approximate, as
no detailed plan bad been made, but they had every reason to believe that it would be
found sufficient, and it was adopted in the return to Parliament in 1860 of the estimated
cost of the new works. . : '
This expectation has not been realized, and the cost of the works has very greatly-
exceeded their cstimate, and this' may be attributed to the fact that in the interval
between the date of the Report and the present time, many circumstances” have
combined greatly to enhance the cost of the works. _ "

5. Among these causes may be mentioned :—1st. The construction of several of the
®orks on a much larger scale and adapted for a gréater number of ‘guns'than those
recommended by the Commissioners. 2nd. The necessity of having recourse, in the
2 Defences, to iron structures of a most costly nature, and of adding largely to the
thickness and strength of the masonry in all the works, to enable them to resist the
cavy projectiles from rified guns that have since’ been introduced into all services.
3rd. A considerable increase in the price both of labour and materials, © 4th. Unforeseen
difficulties in some places in obtaining secure foundations ; and lastly, a larger demand
for the land purchased than had been anticipated at the time of their Report.
It is not possible to institute any close comparison between the estimates as framed
by the Commissioners and those now found to be required; since, in many instances, the
Positions selected by them have not been adopted, and different ground has been taken
Up, while the works designed and constructed differ widely from those originally
Contemplated. -

APpears that already at that time it was calculated there would be an ‘excess upon the
1 stimate of 1860 of about 300,0001. on" the cost of land, and of about 380,0002._-_anthat
.. % Works, making o total probable excess of 680,000L. : ki atei. &Y S

GENERAL,
Rerorr

Steps taken b
the Govern- ¥
mont.

Omissions at
Portamouth.

Plymouth.

Pembroke.

“ Portland.

Chatbam and

. the Medway.

Woolwich.

Furlher re-
ductions,

. " The reduction in the estimates of the Commissioners consequent on these omissions,
exclusive of several minor works not separately estimated, amounted to— DRI
At Portsmouth - .. ., . . e 480,000
',’ Plymouth : o - - 7 . - nll .. 1,470,000
,, Pembroke S e e ) o A - 380,000
,» Portland vl ks n v .. 100,000
,» Medway and Sheerness bace - .. 100,000
= OB A s SR LA VAR SEMESD 700,000
» Woolwich .. se . o ’s 700,000
| £3,930,000 |
! At the same time they added 150,0001 for the site for a Central Arsenal, making - '
| the net reduction 3,780,0001. ’ e : '

Reduced Esti-
mate. .

Parly. Paper,
No, 448.

Insu ﬂicicncy- of
Estimates,

Causes which
tended to in-
crense the coat
of the works.

6. From a Memorandum of the Secretary of State for War, of the 12th May, 1862, it Modifeation of

Original Esti-
mate.

"
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Rerory,

264d27Vio, the works, As money was required, the new Acts of Parliament enumerate

eap. 8

27and 28Vie, Margin were passed, to which similar schedules were attached, containing the

—

X
This excess was provided for in the Schedule of the Act of 1862 (25 & og
cap. 78), which was the first of the statutes referred to in our instructions, which conm:hi- :,
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 Japg o
which a special item wag introduced, combining in one sum the cost of the lang for ",

d in gy

estimated cost at the time of the passing of the Act of each work or group of w(,rk_,-w j

cap. 109,
ffp%d,_ggwc"- In these schedules variations have been made occasionally to considerable ap :
$00d 31Vie, to suit the changes in the works, and in some cases several have been grouped togeu;q"%--'
P 1% g0 that the amounts appropriated to each group have become available for any of the-
works in the group. In our detailed Report upon each work or group of works, we hese
noted all these changes, the aggregate result of which is shown in the following T,
which is a summary of the schedules. In the amount shown for works in each year, ’._
to 1865 inclusive, deductions have been made for the Central Arsenal, the East Defonpg
of Chatham, and the Maker Barracks, which were estimated sepprately in those yeam -
but have been omitted altogether in the Schedule of 1867 ; but no account is taken of
. the omission of some smaller works, and reductions in others, which have been mady
with a view to a réduction of the estimates, but all of which are noticed ir our detailed
Report. : : "
+ .The last column contains a summary of the estimated cost of the various worky
when completed, exclusive of all sums defrayed, or proposed to be defrayed, from othey
sources than the Loan for Defences. ; 3
Summary of Estimates in the various Schedules of the Acts of Parliament, and of the
. Estimated Cost of the Works in 1869. -
-1862. 1863. 1864, 1865. 1867. 1869.
e 4 . G £ £ ha et £ . i -
‘Works .. e ..| 5,830,000 5,620,000 5,620,000 5,825,000 | 5,715,000 6,084,069
8 - Incidental expenses ,.]. 50,000 120,000 120,000 140,000 165,000 194,838
# il gite for' Oentral Arsenal| 150,000 150,000° | - 150,000 150,000 < 2 2 . v o
% Tand ..ot .e .. 1,030,000 7| 1,080,000 | 1,030,000 | 1,080,000 |' 1,115,000 | 1,102,088
7 Total, .. .| 6860,000 | 6,920,000 | 6920000 | 6,995,000 | 6095000 | 7,380,987
Providing and fixing il LA G
iron shgialds S5t S 2a . 476,000 570,500, 558
‘o' Deduct:#: for .~ works i
Ry - .y omitted,—vizi, Ohat- ' et I e . :
479 “hem .E. Defences, | 670,000 | - 670,000 670,000 | 670,000 | . .. o
407 U Maker, ahd  Central & s it Pwigoi el
‘Argenal " .. 7,
" | Total cost of works : B g e R R e
now sanctioned., } 6,190,000 6,250,000 .“s,gso,]oqo,. ) e,gg:;,opol__ __7,470,000 7,951 o

.
W

i !
&t?n:ed occupy some, important position, become of paramount importance, and we shal o
of tha p 1

AT - . - . 1 g ' ‘fn
7 by them; but.in estimating the resisting powers of the various works, the absence &%

! _ommed.

8 \rbi-ch
d to pro-
the dura-

fthe en- competent witnesses, informed ourselves of the general arrangements proposct i and; oW
:.1- the mature and power of -the artillery likely to be employed both in the attac ‘ B

i« defence of the various works, we entered upon a personal investigation o
. LR ;

ol

7. It is no part of our duty to expreéé any opinion on f;}llé.ipi-iginal plans, or on the
changes that haye been made in them, exceptso far as the cost incurred has been affecte€

‘collateral . support.and the facilities for attack afforded to an enemy by the omiSSiol‘:‘ ‘
“occasion, in the subsequent part of our Report, to call attention to some instances
which the defence might thus be seriously compromised. b A,

Of ‘the great value of the works that have been constructed; and the formids
obstacle -they would oppose to an enemy, there can be no doubt; but to give t0 *=
vital points that complete protection contemplated in:the Royal Commission, it W9
be necessary, whenever the danger of attack might arise, to take immediate measures
securing the weak points-left in the lines:by the omissions alluded to. : *Fq

-8. The length of time occupied by our inquiry demands some explanation from

Having first, by examining General Lefroy, Colonel Jervois, Admiral Key, and i

£ the sto

e_ach _work, and of the plans nnon whish thair Aaccbeeati..



i

hey might have been to their object at thqntim¢ the plans were made, would require ~ Gareast
apLe’ a] strength and considerable modifications to enable them to resist the more o
pdiior artillery since introduced, and to meet the requirements of the new armament
govt d for them. In others, the plans had becn left incomplete, pending the
F . ents in progress for ascertaining the relative powers of iron structures and rifled

e ﬂ(;sre, therefore, we could satisfactorily fulfil our instructions, it became necessary
»r back the plans and estimates to the War Department for careful revision, and it
B pot till the close of the last, and the beginning of the present year, that the finally
== ved plans were laid before us; and even now, at tI}e date of our Repb;t,.the. pIa_.ns,
Wt e cases, in consequence of the progress of invention, and more especlally;. 19_kag
the probable adoption of the Moncrieff gun carriage, have only been .provisionally
e oved, pending the result of further experiments, . iy ' B
WE rrom that time, we have been constantly and assiduously employed in the examina-
S of the plans and estimates, and we trust that the time so occupied will prove to
e been not ill-spent, since it has enabled us now to lay before the Secretary of State
L fall and accurate account of the various works, of their.cost, and of the amount required
-,mp]et,e them. ST : Fegrmon fay iyt S 1l : L A
=" In the prosecution of this arduous duty, we have received the most cordial assistance
1 the Officers-of the Fortification Department, and we cannot speak too highly of the
and skilful manner in which the designs have been prepared by them. .

" With these preliminary remarks, we now proceed to the more immediate _squ,écﬁ of
e inquiry. i ' .

41y

9. We bave personally examined the whole of the works we are dirécted to teport Committee
and except in one or two cases where individual members were unavoidably prevented work.

ﬁaccompanying their colleagues, we have together visited each work in succession. -

We have also called before us and examined such of the Commanding Officers of the wWitnesses -

~ Royal Engineers, and of the officers in charge of the works in each district, as we thought examined.

NS5 I'y.

tion and general design of the works, and strictly limiting’our inquiry to the mn.ttersvg;:“;?“mn‘;
i :m.lty pointed out to us, we have not thought it our duty to offer any remarks upon accepted us
. Be general plans, except. in: those cases where, as we have already stated, we.think the 2pproved:
pover of a work to resist an attack might. be seriously impaired by the absence of some

. @llateral support, or by somé faulty construction. i HRfI

. DBefore entering upon the consideration of each separate work, we propose first. to deneral’”
. #fer some general observations applicable to the whole, and to deal with some points Sbetitiot
~ @smmon to them all, connected with the service of the guns, the magazine arrangéments, i the works.
. &d the protection of ‘the magazines and gun detachments from an enemy'’s fire, not, ,

b ever, mcluding in the latter, for the reasons already stated, the various modes of

Jing 1ron to defensive purposes. -’ ' Ml

' ‘And first as regards. stability and permanency. =y Slability and

e, | ) penlz:mency of
10. We have satisfied ourselves that the works throughout have been well and Clause

wlidly constructed, and with a due regard to permanency and stability. We have care-
hey ¢xamined into the truth of the allegations that many of the works are in an
¢ure 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
cted in works of such magnitude, and we believe that the statements made with
aP‘lf_lt to their want of stability are greatly exaggerated. Itis to be remembered that
Sites for these works have been selected solely for the advantages they offered for
th S¢S of defence, and that many of those sites presented great difficulties, some being
Seas © Sea, on shoals or in deep water, exposed to the action of violent storms and heavy
ei'.he,rsotheys on very treacherous soil, ill-suited for the foundations of heavy works, and
again where heavy slips were fully to be expected. The measures adopted to
the difficultics ag they nrose appear to us to have been generally judicious, and
further difficultics may still be met with, it may be expécted that the designs now
may be so carried out'as to secure the necessary stability and permanency.

Opted

1. FOllowing the order of our instructions, we next advert to the arrangements for Armangements
Seryice of the.guns ’ ) ; i3 3154 J for the gervice
g P B . of the guns, &c.

¢ lntroduction of heavy rifled artillery hag inevitably led to great changes in'Clausee.

.
g T T Ty

In accordance with our instructions, we have in all cases accepted as approved the Position and  ~
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%mw- those arrangements; and, as the same cause has also led to many change
M construction of the works, to avoid repetition, we shall, at the same time, advert
points connected with their resisting power.

Seo Afpendix . In the Appendix will be found extracts from the Instructions for Coast Batte
;o The drawn up in 1853, and revised in 1861. At that time, the 68-pounder gun wag
heaviest gun contemplated, and the Committee of 1861 did not anticipate et OF '
introduction of rifled artillery of more than one nature (probably the 110-poungey | ary to1
breech-loading Armstrong). .
All the arrangements therefore, the space between the guns, and the thicknesg o ;
the parapets, were fixed with reference to those guns; and it was by the rules laid down
in those instructions that the designers of the new works under the Loan were Suided, |
Tortunately, before the works were generally too far advanced, the success of the heavie

rifled guns had been established, and the necessity of making provision for them

recognized. , The space between the guns was increased; the disposition of
magazines and shell stores was altered; for the sea defences iron was gradually syp,
st.it.ut_ed more and more for stone, until in some of the works for the outer walls of the
superstructure iron alone will be used. ° .
‘To give greater security to the magazines and to facilitate the supply of powdey |
to the guns, the basements under the gun casemates have been appropriated generally to
the storage of ammunition, and direct communication has been established between "the
magazine passagesand the gun casemates above, by means. of lifts. To guard agning
danger, separate passages are provided for the- powder, the shells, and for lighting the
.magazines. - : "

$ I fhy |

12. The new arrangements had been submitted to the Artillery Authorities on the

_4th September, 1865, and again on the 30th July and 7th February, 1867, and

' !\/approved: by them; .they are fully described in the paper referred fo, and we

.wneed not here enter into any details respecting them. %afe have ourselves carcfully

considered those arrangements; and, with reference to them, we have examined General

txperiment : » Lefroy, Rear-Admiral Cooper Key, General Taylor, Colonel Jervois, and Colonel Wilmot,

:;:r:;ﬁa-qf“'-'We.have also witnessed at Gilkicker, practice with two 12-ton guns in casemates, fitted at

agazines.  our request with the appliances proposed for working them. ~Although from the arranges

go greendix. nents being: incomplete, and the ‘men not sufficiently accustomed to them, the supply of

2 lammunition was: less -rapid than with more experience and more complete fittings it =

- ..:would probably have been, yet the result of that trial led to the conclusion that it would =

*ir'be difficult, in & ‘hot action, to keep up a . sufficiently rapid supply of shells by means of

the lift alone, and it became a question of importance whether shells of large size, with

heayy bursting charges, could be safely placed in any convenient place near the guns. =

xperimenton 5 ;- Lo, ascertain, this, a pile of shells was fired at at Shoeburyness, and, althcugh many =

gﬁuj'pp-;,v,g';gi-';of them exploded. with -destructive'effect, the result appeared to:be that there would bo- =

o.v.. [ little risk in placing them' in any position where they would not be exposed to direct fire, =

~ or to the impact of heavy fragments of shells bursting near them. = _—

i, Upon the whole, we think that the arrangements. are good, and we have little

doubt that, with the improvements in details, which.further experience will probably

- iarsuggest, they will be found well adapted for the service of the guns.
gt ;

27 118, In some of the works, the shell passages are t0o narrow to admit of men passing

. each other freely, and we: recommend that, where the guns are to be served due?de.

through them from the stores, they should’ be made in future not less than 6 feet wi %

-.'The use of the shell passages as the means of access to the light boxes 15 B o

in our opinion, objectionable, and in those batteries where the space available for tho

_ storage of ammunition is limited, that plan might in future be safely adopted. i

ampnessin .~ In many of the works our attention was called to dampness in the magazines, al

NS several the floors have already decayed to an extent to make it necessary to renew .th #

In some few instances this dampness may have been caused by imperfect drainS=s

but in the great majority of them it has undoubtedly been caused by the admission

the exter_na.? air at times favourable to the deposil of moisture on the walls. . the

& Appemditialy A paper, drawn up by our Secretary, Licutenant Ardagh, will be i“ound clin bar |

% Appendix, in which the question of the ventilation of magazines is ably discussec
* the principles on which it should be based clearly enunciated. We believe tﬂ

treatment recommended by him would, to a great extent, remedy the ev ditions
however, in many cases the magazines are deeply buried in the earth, and the con X

...even with the greatest attention, unfavourable to the preservation of perishable :113

“-.;‘it.is Todh  cnnridssntian Whithar cohalbn SEebE Bad cn Ve Tn eliailindnad foT
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4. Another change, most valuable in itself, has also exercised a material influence - Gmenas

b the designs for the various works. : ool
on By a reference to the Report of the Defence Commissioners; it will be seen that [m kb o
alTacks.

recommended that barrack accommodation should be provided: for a:much ‘larger

umber of men than the works will now afford. In some instances where it was thought

necessary to incur the expense, the cost of the work has been reduced by diminishing

& omitting the barrack accommodation, while in all the amount of accommodation in the
b baildings themselves has been largely reduced, from the following cause :—

In 1861, the Commissioners for improving the sanitary condition:of Barracks and
Hospitals found that these buildings generally were deficient in ventilation, drainage,
~ ater supply, and in the provisions for warmth, cooking, washing, recreation, &c., to such
. g degree as to be detrimental to the comfort, and injurious to the health of the-soldiers.
.~ They recommended that instead of 400 cubic feet per man, not less than 600-cubic
" feet should in future be allowed, and in hospitals 1,200 cubic feet per bed. &89 (1
S The number of men'that could be accommodated in barrack-rooms was thus reduced
" ope-third, and in hospital wards nearly one-half below that formerly allotted.” -Extensive -
"~ recommendations were ‘also ‘made by themfor the improvement of barracks in other
; ticulars ; and general rules for the construction of barracks and hospitals, with their

appliances, were laid down.

15. These recommendations were made after the Defence Commissioners had reported,
and while the designs for the various works recommended by them were in preparation. ;
In the Appendix will be found an extract from the Report on -casemated-barrack- gee Appendix
rooms, and it will be seen that the Sanitary Commissioners expressly called attention oVl
to the necessity of adopting in the works about to be constructed the improvements
suggested by them. In accordance with their recommendation these improvements have
as far as possible been adopted, the increased space has been allotted to ‘men and
patients; and libraries, canteens, recreation rooms, and schools, have been added where
practicable. il o v, ' e iy i 5 i B

The result-has beén a large reduction not only in the number of rooms appropriated
as barrack-rooms, but also in the number.of men allotted to each room, and a consequent
large increase in'the cost of housing the soldiers. - ok 5L

This increased cost is no doubt in a great measure repaid by the improvement in
the general condition and comfort of the men, and 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 occupy, the number of men 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, ¢ of the 1st Articles of our Instructions, relates to the powers of Power of
resistance of the various works. >y ‘ ' : X Clanse o,

At a very early period of our enquiry 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 rifled shot and shell of the present day? On this point we
examined Brigadier-General Lefroy, Rear-Admiral Cooper Key, General Taylor, Colonel
Wilinot, and Colonel Jervois. From their evidence it appeared that the -data mecessary
for determining this question were scarcely sufficient to enable us to arrive at any very
accurate conclusion, The opinion of these witnesses appeared to be that granite walls
and piers 14 feet 6 inches thick might be breached by a continued fire from heavy rifled
guns, but that they would probably be found sufficient to resist the attack of ships which
when engaging forts would have great difficulty in maintaining a fire of sufficient
accuracy to attain that result. ‘ s,

The amount of penetration into earth appeared to be equally uncertain, but Colonel
Jervois thought it not improbable that it might be necessary to give additional strength
to parapets by substituting concrete for a portion of the earth. Thinking it most , ..
desirable that this question should be set at rest, we suggested to the War Department, oL
in a letter of the 18th May, 1868, that experiments should be made to test the resisting
powers of masonry and earthwork. ‘ 9

This suggeéstion was approved by the Secretary of State, and directions were given
that the necessary preparations for carrying out such experiments should be made. Some
progress had been made in these preparations, when at a later period we were informed

that any further proceedings in the matter were for ‘the present postponed. In the
_ c
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Monorieff Gun 2):15:(1 8, The introduction of the Moncrieff gun carﬁage will also have an important bearing

Carriages,
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D¢t Monerieff carriages, must be' determined by the peculiar conditions of each casé,

flbRagg

“ “enfilade fire.

- Alpgotection to'the guns and men.

' X.{Y . i -:,
H 1

dnterval:a Minute of the Ordnance Select Committee which had accidentally been gpy;
from their records was laid befors us. It recorded the amount of penctration of y, e‘:"‘
projectiles into’ earth, as ascertained in May 1866, on the demolition of a butt at Sh 4
buryriess ‘into which heavy shot had been fired from a casemate in the month of ),

From that minute, and from other data, a table has been compiled by our Secrety

which may be looked upon as giving the approximate amount of maximum penctraqiy’
which heavy rifled guns of different calibres may be expected to attain, "

o 17.: Should these calculations be borne out by fufure experience, it may be concludeg
that walls of granite and masonry, 14 feet 6 inches thick, will be found sufficient to Meed
such ‘an attack. from ships as they are likely to be subjected to, but that it wi) be
necessary to substitute concrete or some other hard material for earth to a certain oxteng
jnthe'parapets, bothiof the Sea and Land Defences, wherever it may not be practicabl
to increase the thickness up to the limits given in the table. :
.. This-course bas already been adopted in many cases, and especially would it py
followed in those works in which it is proposed to apply the Moncrieff system. Tn hy
works for land defence the parapets only are formed, and it is not intended to cut the
embrasures or lay- the racers for the guns, until a necessity arises for mantling the worky
and placing them in a state of defence ; thus the measures necessary to adapt them ty
the Moncrieff system, and the strengthening of the parapets, may sately be deferred ti
the' details: of that system are more fully worked out, and we strongly recommend thatin
the interval the proposed experiments for testing the resisting power of various materialg

(ojdviodin {

‘on:ithe resisting:power of some of the works in which it is proposed to adopt it.

bin Degigns for the adaptation of these works to this system have lately been laid before
qig;'in Some' cases ‘as:approved plans, subject. only to the condition that the gun carriage
should prove as suitable for heavier guns as for the seven-ton gun ; in others as alternative
Iplans subjeot to-further consideration. In the Appendix will be found a tabular state-
‘ment’ of theworks:to which it is proposed to apply the system, showing the change in the
-qrina.ment and the financial effects that would result from the alteration.

SERD 0170 RS & £ R (P T o :

201 i 19, ' There are four classes of batteries, as now designed, to which it is proposed to
oill iqit: ‘Batteries:en barbette. ;
it 9nd. Batteriesi with open embrasures, . B TPl

6" Juugrd;: Battéries with embrasures to be protected by iron shields,

3l 034th) - Oasemated batteries. it o ERNTERY: : g
In addition to these it is also proposed, in some cases, to substitote Moncrieff gun =
_pits for revolving turrets. : E
16 &1 In jthe first caserthe Moncrieff system will give increaged protection to the guns and

gun detachments. The minimum height at which barbette batterics may safely be =
Tatiopted] and below which it would be desirable to substitute for them batteries for guns

Ydepending’ on the distance and width: of the channel to be protected, and the position
Eshich’ ships can take up. for attack. . - AN T PR {
i~ Tn'the - second case, the Moncrieff system appears to offer still greater advantages 18
Ythé ‘increased’ strength  that may be given to the parapets, in addition to the greater
»71'" 'In’ both these ‘cases the conversion will be attended with some increased cost. %,
totilu In the third case the parapets will also be strengthened, and a great saving effec %
By dispensing with' ‘costly: iron shields, and the power of each separate gun will

I 'g;;f;:ged over a much larger area, by the greater lateral range allowed by the Moncr

em. i : -

4177 The amount: of protection must depend, in either system, on the character of t'k;
“position, and the measures adopted to protect the guns and gun detachments fro

4150 In the fourth case, that of casemated batteries, the comparative advantages 2%
mdlisadvantages of each system will probably be the subject of very different opinions. ihe
"2 Having previously called the attention of Captain Moncrieff to -the plans of %
Thames Torts, as an example of the mode in which such works might be adapted t0 P
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ated to afford.. He pointed out some objections deserving of attentive consideration)

ICWS " the work already done is to be made use of, some of them'could ndt probably
)

_re?;us with him, since we are not called on to decide upon them, nor'could'we ‘have*

5o without materially delaying our' Report. 'We have, therefore, only to' observe

enc® Jative advantages and disadvantages offered by it; as compared with the'system for
"-'.%lfich it is proposed to substitute it. ¢ - ATl Wb R

¥ 1n the last case, where it is ‘proposed to substitute Moncrieff gun-pits for turrets,’
" poth systems are ‘yet so untried that'we can give no decidéd opiiion’ on’ them -'Sl:fidhld,'
{he 206-ton guns be successfully worked on a Moncrieff carriage, and with sufficietit
rapidity,. the saving of expense would offer a' poweiful inducement for ‘preferting' that
gystem £0 the costly turrets. ‘ s

~ and the future expenditure required, 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 recommendations of the Defence Commissioners that, as soon as the general designs
" pad been decided upon, and the land purchased, the excavations should at once be
commenced, and the ramparts proceeded with; and while they were in progress the
detailed drawings and gpecifications for the ‘completion of the works should be prepared.
This course was followed, and contracts were entered into for the first portions of
the works, and followed by fresh contracts for the remaining portions. We have
enquired into the manner in which the detailed estimates on which the contracts were
based were made ‘out, and we are satisfied that much caré 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 total estimate,

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 sum, based on bills of
quantities agreed upon between the Countractors and the Officers of the War Department.
The subsequent contracts were generally on & 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 on the failure of the contractors, the works were
continued under the immediate direction of the Engineer Department, the labour bemng
cither hired, or military, or the two combined. g
At Portland, the works at the Verne and Brealwater have been chiefly performed by
convicts, and at Cork, the works 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 evidence of the officers superintending the works, we find that the
employment of military Jabour hag led to a considerable diminution of expenditure, and
that the worlk so performed is in every way satisfactory, and that the transfer of the
execution of the work from ‘the Contractors to the Engineer Department, has not been
tisadvantageous to the public. | '

292. 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 shields, It
will be seen from the evidence of Colonel Jervois that the iron protection to embra_.sures,
contemplated in 1860 and 1862, was not of an expensive nature, and it was considered
that the cost of it would be covered by the original estimate. When the Schedules of 1864
and 1865 were framed the use of more expensive shiclds was contemplated, but as no
¢stimate of their cost had been prepared no special provision was made "for them;
ve think, however, that it is to be regretted that no intimation was then given that
an addition to the estimates would at a future time be required to defray thfnr 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 nndoubtedly be

Iequired to put them in a proper state of defence. "
' c

@"ughoved‘ We did not think it necessary to cnter into any léngthened discussion of -

do ; the propriety of adopting his system nust, in each_case, be' considered: with' refer-
tbﬂe to the position and circumstances of the work; and after a careful examination of =

¢
4
r

Sl

&
P

90. Thelast clause of the 1st Article of our Instructions, relating to the cost incurred Exponm

Immedial
commenc
ment of 1
recotnmel
by Defent
Commisgi

Mode in’t
works we
carried o1

as first submitted to Parliament, could only be an approximate one, until the details for .

2513, et e



——

XVi.
iy 23. In 1887 a Reportwas made by Colonel Jervois, and laid before Pg "ﬁ'&ﬁ:
WO gtate of the works, the cost incurred, and the future expenditure reqmr
Report, for the first time, the estimated cost of iron shields and 1ir
i QoLJemole wasgeparately introduced. The estimate in the Schedule of the Act of that
B 48 to meet the altered circumstances, but subsequent experiments have shown
' Jneremsed pro--the power of rifled. guns was not: sufficiently appreciated, and a great?
- ﬁ;’?gd:f” amount of protection has been found necessary, involving & COrTespo di
. - Heavy Guos. expendlture. 5 __
 Insdeguacy of In some. instances the estimate of 1867 was undoubtedly made uat
g e works upon the plans then approved. In the works on Portsdown ?iﬂl
the .estimate was the most marked ; in the report on those works an
mode in w]nch the, estlmute was frmed .and our opinion on the coursefa
» found. o . i
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PORTSMOUTH.

GENERAL REPORT.

24. Iy their Repoft the Royal Commissioners divided the Se_a Dcf_encés of Ports-
mouth under five heads :— : ‘ :

1. The entrance to the harbour, .
9. The prevention of a landing within the fortified position to landward.

bombardment.

4. The defences of the Needles Passage. :

5. The measures nccessary to prevent an enemy obtaining a footing in the Isle
of Wight. ' - '

The Land Defences they classed as the Portsdown Hill and Gosport Positions.

SeEA DEFENCES.

25.—1. For the first object, the defence of the channel leading into the harbour,
they considered that the existing works strengthened by additional batteries at Southsea
would be sufficient. : :

2. To oppose a landing to the eastward of the harbour, Southsea Castle, and Fort
. Cumberland, with the ‘two intervening. forts about to be constructed at Lumps and
¢ EBastoey, would suffice; and to the westward, the lines in progress at Stokes Bay with
* _their batteries, and an extension of the battery at Gilkiclker, would be also sufficient.

- 3. The defence of Spithead and of the. dockyard from bombardment was the next
# *nvd most important point of their enquiry.

i After describing some of various schemes that had been suggested, they recommended
- that the casemated forts, which it had already been proposed to construct on the Horse
8and and No Man’s Land Shoals, should be procecded with, that a work should be
constructed between that on the Horse Sand and Porisea Island, another on the Spit

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 wronght-iron, and with guns and mortars on the roof.

They go on to state that, after having given the most thorough consideration to this
question, they were of opinion that nothing short of the project proposed would meet the
Decessities of the case. ' " 4

4. For the defence of the Needles they did not consider the existing works at Hurst
Castle, Sconce Point, and Cliff Bind would suffice, and they recommended that batteries
should be constructed on the heights above Cliff End,—at the point between Totland and
, Coldwgll Bays, at Hatherwood ‘i’oint, and near the Needles Point, and that casewated

{attenes should be substituted for the batteries at Hurst Castle. Ior the protection of
inle batterics on the southern side of the channel, and to prevent their being taken
reverse, they recommended a work between ClLff Eod and Freshwater, with barrack
fecommodation for the men to work the additional guns recommended by them. .
no;—us' Under the last head, the defence of the Tsle of Wight, they considered that the
fiem shore would be sufficiently protected by the works already recommended.
Chal For the defence of the south-west coast they recommended a military road between
a atc and Compton Grange, with two towers, one near Brook, and one ncar Brixton, and
5 ordt'ery with a keep in its rear on Atherfield Point. - For the defence of Sandown Bay,
islan dmg “the best and, indeed, the only good Janding place” on the south side of the
- shoy)g between the Needles and S]l)ithead, they recommended that a new permanent worl
~ kee be substituted for the old bastioned fort then existing, and that batterics with
L o 2 in thejr rear should be constructed on the risiog ground: near Yaverland,
SRR AMenavd f4a e westward  of  Sandown). and at a point below Sandown

Sand, and o fifth on the Sturbridge Shoal, with batteries at Appley House and Nettle-
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Barracks; that, to protect the rear of the batteries on the castern side of the bay
tower sbould be placed on the summit of Bembridge Down; and lastly, a baticry “’il}’: :
keep in its rear on St. Helen’s Point, to oppose a Janding between Bembridge and Negy),.
stone Point.

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

1. The occupation of the position on Portsdown Hill by four principal works,
Crookhorn, at the Windmill, the Fir Clumps, and Nelson’s Column ; tbree ming,
works at intervening points; and a line of ditch and rampart connecting the
flanks of the position with Langston Harbour and Portsmouth Harbour, ang
with two detached works in advance of the flanks. ) .

2. The construction of three works in advance of the line between Forts Gomer ang
Elson; one on the right near Newgate, one in the centre near Roome, and the
third 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.

.1 27. We have already given a summary of the changes made in this scheme for the Sea
Defences; we now proceed to show more in detail what those changes were, and their

 effect on the financial part of the plan.

The works struck out at Portsmouth by the Government, before going to Parliament,

* would have cost, according to the estimate of the Commissioners, 460,0001.

sl of Wight,

These works were : —

.1, The intermediate work between the Horse Sand and Portsea Island.

" 2. The work on the Spit Bank. '

8. The two works, one near Roome and the other at Liee Farm in advance of Brown

..»t - down, forming part of the Gosport Advanced Position.

... Before the first grant was voted, a further reduction of 20,0001 was made by omit-
ting 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
position, and it-was proposed to substitute two smaller works on the Spit Bank and Ryde
Sand. The latter it hag also been found necessary to give up from the same difficulty of
obtaining a foundation.

.. 28. Inthe works themselves great changes have been made to meet the advance in the
power of artillery. ' ‘

- In the two large forts on the Horse Sand and No Man’s Land Shoal an iron super
structure to mount 49 guns in two tiers has been substituted for the granite fort of three
tiers with iron embragures mounting 120 guns. In the new design preparation js also
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
otiginal works with their more numerous but lighter guns; these turrets have not yet
been sanctioned, and no provision is made for them in the Estimates. Arrangements are
glesfo proposed for introducing into the forts the electric wires required for submann¢

ence.
. A reduction has also been made in the Spit Bank work, now designed to mount
15, guns in one tier, with preparation for two turrets. In this case thc sca face ‘nlone
is to be of iron, the granite walls being retained on the land side. Another fort of similaf

construction has been placed near the edge of the shoals in front of St. Helen’s_ionfé
1

nd

instead of the work contemplated on that Point, and a heavy mortar battery W
rifled guns at Puckpool has been substituted for the two works at Appley House 2
Nettlestone Point. ' '

29. Tn the Isle of Wight, for the defence of Sandown Bay, the work at Languard o
been given up, and another work at Redcliffe, to the eastward, added. The three nordc
at Brixton, Brook, and Atheifield hayve been given up, and a military road alone 1%
from Freshwater to Chale. o

The new casemated batteries at Hurst Castle and the ausiliary bat_teﬂ“ers;
Southsea, are much more powerful than those contemplated by the Commission” -, g
and lactly at (Billialar inrband af cidbe i v RS B e R e ap eom R
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30. The financinl effect of these changes will be stated at the end of PORTUMGUTH
the report on each group of works; and it is only necessary here to observe Financial
that the increase in the expenditure has not arisen from eny want of care or effect.
of a due regard to economy in their construction, and that the manner in which
the works have been constructed reflccts great credit on the officers to whose
supervision they have been committed, and is well calculated to ensure their
stability and permenency.

SEA DEFENCES - OUTER LINE

SPITEHAD VIORKS.
HORSE SAND FORT.

31. This is a circular work, situated on the Horse Shoal, upon which, at Design
a depth of 11 feet below water spring tides, a level space having first been
prevared, the foundations were laid in the form cf a ring 231 feet in Foundat-
externzl dicmeter, and 53 feet 6 inchee in thickness at the base, with granite ions
facing on the outside, and Bramley Fall or Portland stone on the inside, the
intervening space being filled with massive concrete blocks.

The space thus formed inside the ring was filled with clay and shingle,
end a thick bed of concrete laid thercon, to afford foundations for the innex
portion cf the superstructure. On this broad and solid base, which at a height
-* 13 foot above high water of ordinary spring tides is 210 feet in diameter,

—.. outer wall, 16 feet high end 14% feetthick, of granite and roach Portland
stone hzs been built, and provision is made for protecting it with iron plates,
should this hereafter be found ne:zessary.

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

We heve 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 dey, but we think it
probable that ships would not be able to bring a fire upon this work capeble
of inflicing serious damage without being themselves disabled by the heavy fire
of its powerful eartillery, and that it will not,thexefore, be necessary to incur
the great additional expense which plating it with iron would involve; especially
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 basement it is proposed to place an iron superstructure for 49 Super-
guns in twc tiers, anc preparations will alse be made for five turrets to be gtructure
added hereaftexr, 1f sanctioned., The estimate for this iron superstructure is
based upon accurate calculations of the quantities of iron af various kinds

at will be required for its construrtion, in order to enable it to offer
zn adequete resistance to zny attack to which it may be exposed; but as the
procise arrengement of these materiels is not decided on, and as we are not
requirei to give any opinion on that noint, we have only to state that the amount
estimated would appear to be 2 sufficient provision for the completion of the
work in a satisfactory menner.

The errengements for the serviée of the guns and for the supply of smmnition
are setisfactory. The work, as far as it has gone, is well and skilfully Report
constructed, as regards permanency and stability, and there have been no
failures.

The estimate for this work in the Schedule for 1862 wes 260,0001,, end

in subsequent Schedules it remained at the same amount till 1867, when it Datimate

was increesed to 365,0001. The sum expended to the 30th June, 1868, emounted

to 115,8341., eaud a farther swm of 308,8601l. will be required to complete it,

thus made up :- - " .
BExpenditure to 30th June, 1868 115,834

Estimati:d cost of masenry 68,238
Ironwork for 40 cesemates, with intervals of 24 feet 2 inches,
at 4,4S61. each; and 10 casemates with intervals of

2¢ feet, at 4,8601. each 228,120 - 424 6
Additional werk, not included above 6,967
Arrengement Jor torpedo wires 2,700
Proportien I expenses of experiments at Shoeburymess 2,835 L

308,860
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No Ma}l ’s Liawp Fort,

82. This work is of a similar construction to that on the Horse Sand b
solid foundation, it was necessary to go 20 feet below low water or dma.ry é'
the cost was thus largely increased. -

The estimate for this work in the Schedule for 1862 was 290,000, :
preceding case, no change was made in the amount till 1867, when 1t'wa$ n(
406,0001.

The amount expended to June Sﬂth 1868, was 152,9371.

The amount, required for complet.mn, varying only in some small deta
the Horse Sand, is 309,661, and the total cost will thus amount to 462 1600

Ht‘-' 's"_" T3k R

. Spir Bank Forr.

38. The foundations for this work, are similar to those for the Hﬁis
The external diameter of the masonry base at high water level is 151 feet,
", It is designed for.15 guns in’ one tier, nine in an iron superqtmc_
rather more than half the circumference Iooluncr geaward, and six in gr'a,
towards the land and Portsmouth Harbour. Prepmratlons are also made £0
" The work is well and solidly built, and there have been no failur
ments for the service of the guns and for the supply of ammumtlo
satisfactory. BT
It has already been stated that the Defencc Commissioners recomm de
‘the Sturbridge Shoal, that provision was made for it in the Schedule of 118 62, and ik
the work on'the Spit. Ba.nk, recommended by them, was given up. All attém
4’ secure’ foundation on the Sturbridge having faded 1t was decided to
smaller works on the Spit and Ryde ga.nds The same difficulty in’ obta
foundation led" to the abandonment of the position on the Ryde Sand, ‘a
the Spit Bank is alone in course of construction.” The attempts alludé
éxpenditure of 10,0741 under the Loan, and 2,310.. out of annual vote
has been added to the expenditure on this 1tem of the ‘Schedule, thon
considered as any part of the cost, of the work on the Spit Bank. 2t
“"The’ amount inserted in the Schedule of 1862 for the Sturbridge worlr
This sim was increased in 1868 to 310,0007. ; the Sturbridge work was omllt ¢
Schedule of the Act of 1864, but the same amount was retained for ™
works ” till 1867, when it was reduced to 293,0001. at the same time thatthets
St: Helén’s and’ Puckpool was increased ; this -estimate was intended to ’pro
works on the Spit Bank and Ryde Sa.nd the latter, for the Teasons g
afterwards abandoned. :
. The' account will then stand thus:—

‘Expenditure on Spit Bank to J une 30th, 1868
‘Further sum for foundations ..
" “To complete masonry .
To complete iron :—
' Seven casemates of 25 feet :ntewa,ls, at 4,643/ ; two dltto
- of 29 feet, at 35,3871 .. .
Proportion of Shoebury expenments

. »

nz; :.els-'.-:r g A8E B sgFBEREEsEEY 1% 3 |

Tstimated cost of shields ..

Estinﬁa,ted total cost of work . .
Expenditure at Sturbridge; &e.

St. Heren’s TFort.

34.. This fort is placed on the outer edge of the shoal, where 1t
uncovered at low water. spring tides. The foundations for the wm_k
ring of -iron‘ caissons ‘sunk to an average depth of 25 feet.6 inche
of the shoal, passing through sand and shingle, and & feet into the cl
the:sind has. been dredged out, and the space thus excavated filled 1thiCcOnCE

bed of concrete is 10 feet thick, a.nd its surface is 2 feet above low water, ordinaryEieg
tides. i
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g o outer wall of the basement is completed. The superstructure will be of iron on Posmwovr. -
e, outer half of the fort where exposed to fire from ships, and of granite towards the =

= .t will be armed with six heavy guns to seaward, and four lighter guns behind -

115 on the land face. | L
B 1t is well-designed as to permanency and stability, and the arrangements for the Repart.
= .. of the guns are satisfactory. The calculations of the probable cost of the iron

™ are based on the same data as those for the other Spithead forts, and the remarks

=5 the Horse Sand Fort apply equally to this work:. ‘ ' ey

&= This work was not contemplated in 1862, but in the Schedule for that year the sum Estimate.
' 87,0000, was inserted for batteries at Puckpool and St. Helen’s Point. 'In 1863 it

= decided to substitute a work on the shoal for that on shore, and the same amount was
eained in subsequent Schedules, till 1867, when it was increased to 145,000.. The

' ended to the 30th June, 1868, amounted to 47,7791, The further sum required

sants to 70,3321, that is; for the masonry 41,358!., and for the iron 28,974l making
estimateof the total cost of the work, when completed, without shields, 118,1111. ; and
Beluding four shields, estimated at 5,200, 123,311L. - S g e

L v g

Puocxroor BATTERY.

' © 8B. Thisis a powerful mortar battery on the north-eastern shore of the Isle of Wight Design.
Searing, though at long range, on the approach to Spithead and the southern part of that )
aarnorace. Lo . i ' Fi " vl
l:.n:-as commenced in 1863, and comipleted in' March 1865 for an armament of 21 Armament.
martars, with space on the ramparts for 11 light guns. In 1867 it was modified and Modification.
wed for an armament of 38 mortars in a double line, and five guns. In 1868, when
e failure to obtain a foundation either on the Sturbridge or Ryde Sand made it necessary
@ abandon the attempt to construct a work in either of those positions, it was decided to
: the power of the guns in this work, and again to modify it by reducing the
of mortars from 38 to 30, and to substitute 25-ton guns for. four of the lighter ‘
ms formerly proposed; the fifth gun for flank defence will be a-7-inch breech-

Smding cun.  The merlons have also been strengthened by the introduction of concrete, .

Il two ndditional expense magazines provided. ‘On the right flank there is a small
k containing accommodation for four officers and 67 men. It is well supplied with

e The work has been skilfully constructed.” The arrangements for the service of the Report.
f8, and for the storing and supply of ammunition, are good. S AR

~ The sum expended to the 30th June, 1868, amounted to 16,8401, and the further Estimate.
required to complete is estimated at 4,0241, making a total of 20,864l To this

M be added, before the battery would be ready for occupation, a further estimated

7 ture of 8,1001. for shields, making a total of 28,964L :

In 1867, the total cost of the two works at St. Helen’s and Puckpool, whén no
S as were proposed for Puckpool, was estimated at 145,0001., the cost, including shields,
| ®Bow estimated at 152,2750. | 2N
An alternative plan has been laid before us for dispensing with the ii-oi_l shields at Alternstive
e "' ol and substituting guns mounted on Moncrieff carriages. The cost of the altera- P2
- ou]d Le 2,824/ ; the whole cost of this work would be reduced from 28,964l to

Wo' and of the two together to 146,9991.

R & will not here further allude to the financial effects of the adoption of the Mon-

l?':tﬂcm' since in the Appendix will be found a tabular statement, giving in each
- account of what the effect of the change will be. : L]

4+

- - SEA DEFENCES—INNER LINE. 4 4~ ‘oo spproachs

/ \ !
' : ; R .'L’:ﬂ"“’lp ledon
Ths _ GILRICKER BATTERY. VR : g
et or Yotk was begun in June 1863, under a contract-for-the basement. | Tn .
¢ . JC same year, the contractor failed, and the work }Vag-_stOPped. - InJune Ve
-.Are'COmm@nna‘rI camAdar a fearh aantrant  hace heen (‘.ar]:lcd on Stea;dlly»smce,
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Poprsvoyree 1h ig designed as a casemated granite york, mounting 22 guns behind jror wet
Design-  with 5 gunsalso protected by shields on'the roof, and will contain barrack acegy. S
.. Tor five officers, four serjeants, and 98 men on a peace establishment. TG
Keport. + * There have been no failures of any sort, and the work is skilfully hyiy sy L0
 permanency and for resisting power. ' - » Dol
Mogaino  The disposition of the shell stores and magazines in the basement ig '
accommodi- the passages by which the shells are conveyed from the stores to the lifts are o]y Yo

and in some places 3 feet 6 inches wide, scarcely allowing two men to pass cqch
. with trucks, and making it difficult, if not impossible, to supply the shells with gyge.s
rapidity from the basement alone. - : 2
_ A reeord of a trial of two guns in this battery will be found in the Appendiy N ¥
and in another part of this Report we:have pointed out the measures which :\'c :
necessary to give full efficiency to the heavy guns in casemated batterics. :
. In the design laid before us it is-proposed to cut through the rear wal) of i
casemates, for the purpose of passing the lamps for lighting the magazines and shel] g
from the outside into the light boxes, without carrying them through the shell pas
The considerable expense of thig alteration might, in our opinion, be saved, by allg
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 - A.design has also been laid before us-for an auxiliary mortar battery, on the Je
Reter flank of- the fort, to be prepared for 16 mortars. - This design has not been fiag
- approved. It appears to be well calculated for its object, and is estimated to ¢
swmanh | 88001 - S :
Estimato/ 210 [/ The original estimate for Gilkickelr_Forl‘-, in 1862, was 50,0007, and this in 1683
‘4vas jincreased to 58,0001. The additional cost of the shields was then estimated
30,000L, but' no provision was made for a mortar battery. The amount expended
- the 30th June was 45,9841, the further sum required is 15,411/, making a total ¢f
61,3951. To this must be added 88,725L, ‘for providing iron shields, bringing up the =
total cost to 100,120, and with the mortar battery to 108,920

i o ¢ -SournseEs CasTuE:

Design. ~ 87. The works undertaken here under the Defence Loan consisted of auxilisgy
‘.. batteries connected with the Old Castle, the whole closed by a gorge wall, loopholed

.- flanking fire. _ _ : ' :

Armament,; ..+ The batteries are constructed for 82 guns—one rifled 13:3-inch gun on the left fiank

of the ‘West Battery; 22 rifled guns,.of 9 or 10-inch; nine 7-inch guns for flank &

defence ; and four mortars. 'The battery is partially armed. The position selected fof -

Mortar the mortars behind the Castle appears.-to us to be objectionable, and we recommend

¢ N
¥ L AT

Dattery. .a revision of this part of the plan. This will involve no additional expense, as the work &

_has not been commenced. ;i § , ‘ . i
Modifications, At the time of our visit, the protection to- the guns and magazines appeared to be
iumenis. cinsufficient to withstand the heavy projectiles of the present day, and a plan has sincé =

#1' _been. sanctioned for giving increased, strength to the parapets. A plan has also been la¥ ==
: ,,before us, in which it is proposed to dispense. with the iron shields, to substitute the
Monuerieff system in that portion of the battery intended for heavy guns, and to incread
et . stil] further the strength of the pgrapet. ol - LN
Report. ', . The magazines. for the 7-inch guns might be exppsed to a:dropping shot from a8
enfilade fire, making a different arrangement and adgjtional protection necessary.
design has been amended in this respect, and the cost of the alteration included 1n ®b%
ootimate. The magazine accommodation will then be good and well-arranged. "
arrangements for the supply of ammunition to the guns sre not yet finally settleds =8
awaiting the result of further experience with heavy guns. For the 23-ton gun SOT
special provision will be necessary for the conveyance of its heavy shells from
magazine below. ; ot ho
The auxiliary batteries were begun in March 1863, and are complete, with
exception of the shiclds for embrasures. They bave been well constructed. d
Castlo. In the Castle there is accommodation for three officers and 63 men. The Oi’ i
magazine in its basement is ill-lighted and ill-ventilated, and the want of ventilation *
the more felt from the latrines being in its immediate neighbourhood. There 3 '
project for mounting three of the heaviest guns and four mortars on the top © ity
Castle, but this has not yet been sanctioned. Should it be adopted, the opportul
should be taken to vevise the maenzine arranocments

O
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rhe amount expended {o the 30th June was 29,3947 The further sum required to Forrstovms.
out the improvements mentioned above is 11,460L, making a total of 40,8541 To Estimate.
ﬂ{r{nusﬁ be added the sum of 35,0251 for shiclds, making a total of 75,8791
. should the Moncrieff system be adopted, there would be an additional cost in pre- Altemaive.
E . . for it of 6,8621, but the total cost of the battery on that gystem would be reduced
5’11-1,-,7 161,

TastNry BATTERIES,

8. The Fastney Work consists of two hatteries, connected by a parapet,in front of Design.

parracks of the Royal Marine Artillery. They are intended to command the approach
to Langston Harbour and the water to the castward of the Horse Fort.
The face of cach battery, and of the connecting parapet, is covered by a dry ditch,
gnd the gorge is closed by a loopholed wall 3 feet thick, Iach battery has 10 embrasures,
and two guns en barbetle, and is now armed with five 7-incb breech-loading guns, and seven Armament.
. a.inch smooth-bore guns.” The magazine accommodation is sufficient, but the provision
L {for artillery stores is scarcely adequate.

As these batteries are at a great distance from the channel leading into Spithead,

and have a large extent of shoal water in front of them, they could take but little part
in an engagement with large ships, and their present armament seems to be sufficient to
keep small vessels or boats at a distance. For this purpose they have been skilfully
constructed. ‘They were commenced in June 1861, and completed in March 1863, for Estimste.
the sum of 17,4351, and no further expenditure is required upon them. '

Lunmps BATTERY.

39, This work has 14 guns in embrasures, and three en darbette. It is armed with Design.
83 pounders, 8-iuch guns, and breech-loading 7-inch rifled guns, It is smrounded by & Armament.
ditch, inlo which the water can be admitted, but as the ditch will not retain the water, it
@ at present an imperfect obstacle to an assaulting party, and although protected
by the flanking fire of three caponuidres, some measure seems to be necessary to
kmprove it, which might however be deferred till a time of expected attack.

The work was begun in November 1839, and completed in October 1861. It is Report.
well constructed, and except the defect mentioned above, well adapted to its object—
that of preventing a landing betwecn Fastney and Southsea Castle. The magazine
accommodation is ample, and well protected. The work is supplied with water by the
fouthsea Water Company.

The cost of this work was 18,945L ; of that sum 14,726). were charged to the Estimate.
Asnual Estimates; and the expenditure, under the Loan, amounted only to 4,219l No
farther expenditure is requived.
_ In the Schedule of 1862 provision was made, exclusive of land, of a sum for Southsea
t‘f”l? of 35,0001 ; for Bastney, 15,0004 ; and for Lumps, 5,000..: in all, 55,0001,
Lo an 1867, was inereased fo 60,0007 for the works, and 30,0004, for the shields, making
the total estimate 90,0001 -

he estimated expenditure under the Loan on the three works, exclusive of shields,
¥mounts to 60,9987, and with the shields, to 96,0281,

SUMMARY.

e '14r0. i hcl Lol:_ll amount cstimaled by the Defence Commissioners to be required for
e “lence of Spithead, including the purchase of land, was 1,100,000/ The amount
?.'M“f“l out of the Annual Votes was 17,036.. The estimate for the works contem-
L r',;i 'rln 1862 was, exclusive of land, 1,048,0001 ; in 1867, the great power developed
Soct, L}‘ guns having wade a large incrcase of resisting power necessary in these
and '(;Iiii-(_}"h”“"t'c was increased to 1,327,000L, exclusive of the iron shields for Southsea
withou s -{Lil,(cr’ and with those shiclds to 1,387,0000. 'The cost of completing the works
i “_‘.’UMS 1s now cstimated at 1,328,4461, and the cost of the shields at 94,8501,
B With the previous expenditure a total of 1,440,3321., of which 1,421,7861. will be
’:Cld againgt the Loan. '
% the :t ““)‘“‘}lonnlcnﬁ u.t' the work on the Ryde Sand has led to a saving of 115,6261.
by thi, 5;]1-1 of 203,000, in the cstimate of 1867 for the Spit Bank Fort and other works ;
Work ha:;“g the oreat inerease since 1862 in the estimated cost of the other Spithead
: 01:t een partly met, yet it will be seen that the increased estimate of 1867 still
s of their present estimated cost by 34,7861, ‘

ey



.-Reﬂom;ne.ndaj_k];ept_ up from them during & hot action with ships. We therefore recommend that the
. .whole of the space now divided between powder and shells should be appx:oprlﬂ-ted“
~i.ie powder alone, and that some simple arrangement should be made for a deposit of shells,

PORTSMOUTH.

~. will have to supply the 61 heavy guns in the casemates, or from eight to nine guns ea&
ri

tions,

Beporl..l

* Deaign. ‘
o of it consists of 61 casemates in which the guns are to be protected by iron shields,

| Magazines.

“been given, where it is exposed to fire fr ither. flank. .
oen giyen, is exposed to fire from either flank tod in fronk

... There is no basement accommodation except in the Old Castle, which contains &
. large magazine. The plans for the magazines have undergone considerable altcratiom =
. and improvement. The present arrangement provides four new main magazines and

" required from the main shell stores. We also recommended . that the floor of

~of trucks with heavy cartridges or shells; this modification has now been introduced im =
- the approved plan. . Separate magazines and shell stores will be provided for the turr

XX1V

-Of this excess 6,200 has been caused by the provision of means for compre
submarine defences with the forts; 18,5001 has been caused by the necessity of admf't i
to the thickness of the shields, and a sam of 82,273l, being 22 per cent. on (), dn: ;
superstructure of the two forts at Horse Sand and No Man’s La_.nd, 18 to Dbe attrih b
to the sirengthening of the iron work consequent on the experiments made gy S& 4
buryness in 1868.

If the Moncrieff system be adopted, there will be an excess on the total estimagy
of 1867 of 1,3471. The works in our opinion bave been constructed with greay skill
and with due regard to economy ; and their increased cost is to be attributed o the
causes we have mentioned above. :

NEEDLES PASSAGE DEFENCES.

Hurst CasrtLd.
41. Tms powerful work, embracing the old Oastle, and extending on ‘each sidg

37 to the westward of the Castle, and 24 to the eastward. The original design alss
provided a barbette battery on the roof. This part of the design has been given up, and +
it is now proposed to place on the roof three turrets for six guns, or four guns on the
Moncrieff system. ' B

“shell stores, two in each battery, in addition to the large reserve magazines in the Keep =
Jhere are also seven expense magazines and seven shell stores in rear of the casemates
- to be supplied from the main magazines by a verandah passage. These seven magazines

and considering ‘that, except a few guns on the flanks, the guns will be 10-inch
guns, it would seem too much to expect that a sufficient supply of ammunition could be

for immediate use, in rear of each casemate, where they would not be exposed to direct =
fire, or to the impact of heavy fragments of shells bursting near them, to be supplied a8 =

‘verandah, which is now on a somewhat lower level than the floor of the casemately
should. be raised to the same height, so as to fadilitate the passage into the case

T R

‘or Moncrieff guns, on the roof. The old . magazines in the Keep arc spacious. At H&Z
‘time of our visit we observed that they were ill-ventilated, and that the floors were #e
‘much affected by dry-rot that it was necessary to take them up. Plans have pOW BvCPC
“laid before us for improving the ventilation, and the cost of doing so is inclu :
“.the estimate for completion. n ) hl i
 The rear of the work is closed by a massive wall, to which additional strength .

' 'The new batteries are well and solidly built. The foundations are protec 1
by a large bed of shingle, varying much in quantity, as it i thrown up or washed 21 s
by the sea. The tendency, for the last three or four years, has been towards an 10CT&H
and there seems no reason to fear that the stability of the foundations will ever
affected by the action of the waves. ! : - £ otorill
The first contract was in February 1861, for the foundations, which were sat;sfa;lc g
completed in March 1862. The next contract was for the battery, some rear hu and
rear wall, and bridges, with some alterations in the Castle, and a new hght'housged,
light-keeper’s dwelling, for a sum of 68,375l. When this sum had been exPel "d
further contract, under which the work is now approaching completion, was m2
ithe same contractor at an advance of 15 per cent. on the schedule of prices In

=%y

contront
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The estimate in the Schedule of 1862 was 108,000L ; in 1867 it was increased to
0001, and 61,000l was added for shields, making a total estimate of -171,0001,

0, Tbe’tota-l amount expended to the 30th June, 1868, was 97,8321, and a further
of 22,9891 will be required to complete the work, exclusive of turrets and iron

1ds, making 2 total of 120,821 The cost of shields to be added is estimated at

§50L, making the total cost 209,2711, and with turrets 269,2710.

"“ehould the four Moncrieff guns be’'sanctioned instead of the turrets, the additional

of the work”would be 8,3021. and the total cost of the work, with this addition,

ald be 217,673L, instead of 269,271/, In the ‘Appendix . will be found a comparative
wmcnt of the cost of the two plans.

ISLE OF WIGHT DEFENCES.

NEepres BaTTery.

E 49. Tais is a barbette battery built on the projecting point of the chalk ridge above
 the Needles Rocks, at an elevation of 264 feet above the sea.* It commands the narrow
. channel between the Needles Rocks and the Shingles, the edge of that shoal being
. gistant & little more than 2,000 yards, so that ships passing would be’ exposed to a

Plunging fire upon’ their decks, while the height of the battery above the sea protects

it from any serious attack from shipping. ' : N

It is designed for 6 guns, and is at present armed with 7-inch breech-loading
us, which it is proposed to replace at a future time with heavier guns. The gorgeis
dosed and protected by a ditch, cut in the chalk, across the narrow ridge on which the
work stands. It contains barracks for one officer, two non-commissioned officers, and
21 men.

1865, the facing of the escarp bulged slightly, but so little as to need no repair,
and there has been no further movement. Water is supplied from rain-water tanks,
having a capacity of 10,400 gallons. There is sufficient magazine and store accom-
modation, and the work has been well and skilfully constructed. PSR

.The estimate in the Schedule of 1862 was 7,000L., exclusive of land. The expenditure
to the 30th June, 1868, amounted to 6,9581., and a further sum of 698/. will be required
to adapt it for a heavier armament, making the total cost 7,666/, This addifional sum
will be charged to the Annual Estimates. : '

HaraErwoop BATTERY.

43. This is also a barbette battery placed on a point on the north-east side of Alum
Bay, at the same height above the sea as the Needles Battery, with which it crosses its
fire on the Needles Passage. ' ‘ ' : .
. It was commenced in 1865, and is finished, with the exception of some small
details and the modifications required to adapt it for guns heavier than those originally
conteraplated. It is now intended for an armament of four 9-inch guns and -three
T-inch. It is sufficiently supplied with water from a well. Barrack accommodation for
two officers and 50 men was provided in the original design, but this has been omitted,
and the only provision is now a small building in the rear, adapted for two married
soldiers. It has been well -and skilfully constructed, and there have been no-failures.
The store and magazine arrapgements are good. ,

The estimated cost in the original Schedule amounted to 4,000, The expenditure
to the 30th June, 1868, amounted to 4,5811, and a further sum of 1,2441. is required to
complete it, making the total estimated cost 5,825..

WairpeNn Pornt BATTERY.

4.4, This work was commenced in 1862, and finished in June 1863.

To secare the cliff, and to prevent the bank from slipping, the slope and back of the
hill were drained, under the direction of Mr. Parkes, C.E., and a sea wall was built along
the shove to resist the action of the sea. On the represéntation of the Commanding
Royal Jingineer, the fonndations of this wall were carried deeper than originally
designed ; the total height was increased from 91 to 124 feet, and the length from 900

. *® Unless otherwisc specially staled, all the heights of works as given in this Report, refer to the highest
point of the crest of their parapets, the sltitude of which is given above mean tide level,

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

PORTEOUTH.
Eslimate,

Design.

Armament,
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Pourswoury, to 1,100 feet; the toe wag in part further protected by an apron of Purbeck pitehin

Design.’

Armament.

Report.

. stores are not altogether satisfactory, but a different disposition of the available spaces

Estimate.

.. -exclusive of land, but in the Schedule of 1867 10,000.. was added to the total for this

~ Warden Point, and nearly the same distance from Hurst Castle, opposite to it, and will

B
ik g

i
q
3
3 Wallios ot

Bl o

m,‘: wnak

amenk. o

ﬁa{&.‘ .

as o mcia [W@ur’iﬁ wightle Soee wirradd aleon onodeion an

; ?Ed.t.hisr with the exception of a small guard-room, has also been omitted here.

. of & slippery clay, have heen drained under the superintendence of Mr. Parkes, C.E.
""" The object of the drainage has been to carry off all the water that can fall upon the
" surface or find its way into the hill beneath the site of the fort, and thus give stability to

 the result of that drainage has been more fully ascertained, we consider that the con-

~ the other on the left' for 12 guns, at heights varying from'90 to 115 feet. The propo

.+ 486. This work is placed on an eminence to the west of the valley of the .Yaw, g,bo:k 2
- midway between Yarmouth and Freshwater, It is intended to be a decfensible “ ;

xxvi

with sheet piles in front. The drainage extended over the whole site, comprisiy
area of 28 acres. : g an

- It is scarcely to be expected that the action of the sea and of the rain wj) be
entirely arrested by these precautionary measures, and itis probable that some expenqiy
will be necessary from time to time to prevent injury to the work, but we have not thg, ht
it necessary to include any additional sum for this purpose, since any measuves that ,ff,
be requived hereafter would be more properly charged to the maintenance than to thy
completion of the work.

The work is enclosed, and will mount eight 12-ton 9-inch guns en barbette, 108
feet above the sea. It is about 2,600 yards to the eastward of EHatherwood, and abogg
the same distance from Hurst Castle on the opposite side of the channcl.

The work bas been well and skilfully constructed. The magazine accommodation ig
sufficient, and it is well-protected. There bave been some complaints of dampness; thig
does not appear to have been caused by defective drainage, but rather by the admission of
the damp external air to the cold internal walls. ~ The arrangements for the artillery

would reredy the inconvenience without the necessity of ihewrring any additional
expense. 4 : '
The original design provided the same barrdck accommodation as at Hatherwood,

The estimated cost of this work in the Schedule. of 1882 amounted to 9,0001,

group of works, to meet part of the largely increased expenditure found to be necessary
Kere and at Cliff End. The payments to the 30th June, 1868, amounted to 11,7461,
the further sum required to complete is 1,153/, making the total estimated cost 12,8991

dhsc R ¥ ot o i Crrrr Exp, -

4.5. The site selected for the Cliff End Battery exténds along the brow of the hill
‘above the old Oliff Bnd Fort and Fort Victoria; the battery will be about 1,800 yards from

co-pperate with these various works in the defence of the channel at its narrowest point.
U TS prepare the site, the whole ridge, with the slopes on eachi sid¢, chiefly composed

the soil; as far as it has gone the operation we are told has been successful, but till

‘strhiction of the fort had better be postponed.  To protect the toe of the cliff, & sea wall
‘has"been built, 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 =
iAny - circumstances, it ‘is probable that some expenditure’ will be required here a8 ab =
Watten Point, fron time to time, to maintain the slope in a secure condition. ;
01" Planis have been 'lald before the Committee for the: constriction of a work to com=
‘prise two batteries—one on the right for eight guns, en barbetie, 129 feet above the sea;

‘Wrvangemenity: for the service of the guss, the supply of ammunition, and for artillery 8
§totes, are good and’satisfactory. The project appears to be well devised to meet the
requirements of this important position. et L
(! The amount estimated in 1862 for this work, exclusive of land, was 30,000L "
@7 "The sum expended to 30th June, 1868, on the sea wall and drainage, to prepare thel
site, amounis to 18,1291, The estimated sum required to complete the proposed work 28 -
o barbette battery is 14,5851, making a total sum of 32,7141

An alternative plan for adapting the left battery to the Moncrieff gystem bas bee?l
prepared, and the additional sum required for it is 2,700L, making a total of 35,4141,
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g d?s:; staff, and. 14 patients. The excavations for the work were commenced in 1863,
B The work is hexagonal with a ditch, and scarps 81 feet high, covered by & raised Armament.
e cis, and designed for 18 light guns. The diteh is flanked by musketry caponnidres at

alternate angles. The entrance to the work is through a tunnel in the glacis and
Z’r o drawbridge. The parapets, 9 feet thick, were originally constructed with an
- ¥ erior slope of one to one, without berms, of blue slipper clay, imperfectly drained,

aﬁno. on a bed of concrete and asphalte, covering the arches, and sloping outwards
nch in 4 feet. After heavy rains in January 1868, the clay, becoming saturated with Feitures.
er, slipped into the ditch on four sides of the work. These slopes were repaired by 04
.ring a toc of concrete in Medina cement at the foot of the exterior slope, and 2-inch
-cultural pipes to carry off the water, and putting in layers of clay and burnt ballast,
etting the whole with sods. The cost of this repair was 177/, ‘ %

The counterscarp, at'a slope of 14 to 1, formed also chiefly of the same blue clay, &
jpped in November 1864, and by the summer of 1866 the slip had extended to ? i
" pearly three-fourths of the whole length. Theé remedies adopted were thorough drainage, Repalse
\ driving in fir poles, interweaving them with brushwood, and filling up with alternate
:byers of blue and burnt clay. These repairs were finished in August 1867. The cost of
repair was LY761L There has been lately some further. slight subsidence in the
. eounterscarp, and it is probable that to maintain the work some small expenditure may.
" penccessary from time to time. © | . TERRI |
.~ This worl, though not calculated to'resist the attack of a strong force with artillery, -
| provides 2 defensible barrack for partly manning the Needles Batteries, and.a central . 4
. point of support to troops opposing an enemy who may have landed. ; : %
g With the exception of. the slight failures pointed out, it has been well constructed Report..
" a3 regards permanency and stability, and the arrangements for the service of the guns !
. gre satisfactory. : i
The estimate for this work in the Schedule of 1862 was 80,0001 _ Estimate. |
The sum expended to the 80th June, 1868, amounted to 32,4761 ; the sum required

but ‘reduced by modern requirements to that for eight officers, 128 men, a Pormswouma

—
e

3
o L T

for completion is 5,5461.; making the fotal 38,0221
SUMMARY. :

4.7. Inthe Schedule of 1862 the amount estimated for the works on the Isle of Wight *Sommary. |

for the defence of the Needles amounted to 80,0001., exclusive of land ; and this in.1867 eeti )
was increased to 90,0001 , ; R T SR R !
The estimated cost is now 97,1161, ; of this sum 6981 will be charged to the Annual H
Estimates, lenving 06,4187 chargeable to the Loan. ity b

o

4.8. The total sum required for the defences of the Needles, including Hurst Castle, Neodles and
was cstimated Dy the Commissioners at 150,000L., including the purchase of land. o |
The amount paid for land has been 22,757l The estimated cost of the works in =%
1862 wag 188,000/. exclusive of land. This in 1867 wasinereased to 200,0001., and 61,0001
were added for shields, The cost is now estimated at 217,9371. for the works, and 88,4501,
for shiclds, making a Lotal of 306,3871., of which 805,689.. will be charged to the Loan.
~ The inercase on the estimate of the Commissioners, in the first Schedule of 1862, is
- chiely to be attributed to the much greater development of the Hurst Castle Batteries
¢ beyond that contemplated by them. The subsequent increase is chiefly due to the
lereaged eost of Jabour and materials, to the drainage at Cliff End and. Warden Point,
and to the necessity of adding strength to the iron shields.

1SLE OF WIGHT COAST DEFENCES.

Brumeriper Fonrt,

q 49. Ts work, built on Bembridge Down, forms 2 keep to the coast batteries in San- Design.
o0 Bay, and occupies the heights commanding the space between'Bra,d_ing Haven and z ®
rac Sea. [t i to be armed with six 7-inch breech-loading guns,and there is space on the mamoRle)
Mparts for four more.' It is well supplied with water. Siais Wity :



XEViil

PoRT&MOUTE. The work was commenced in May 1862, and completed in July 1867. Ty,
Alieration.  Deen no failures, but there have been some alterations from the original design in ¢),
stitution of single for double caponniéres, and in the more complete revetment oti’s
escarp and counterscarp, Theve is barrack accommodation for 4 officers and 1 the
On our visit there appeared to be a want of sufficient protection to the o ey,
magazines and to the inner wall of the main magazine. In the plan now laiq bcfnr
this defect has been remedied, and some minor details altered, and the cost of the altf: %
tions is included in the estimate, e
Report. The work is well and skilfully built, as to permanency and stability, and is & el
adapted to the position it occupies. The magazine arrangements will be satisfactory
.well as the provision for the service of the guns. N .
Estimate. The sum expended to the 30th June amounted to 44,3621, and the further g
required to carry out the proposed improvements; and to complete the fort, is o 402;:
making a total of 46,7861, of which it is proposed to charge 2,207L to the An;nnl
~ Estimates, leaving the charge against the Loan 44,678

Rencrirr BATTERY.

Design. 50. This work is built close to the edge of the cliff, a little to the west of Culvep
" CIiff, about 1,000 yards to the east of Yaverland Battery, and 150 feet above the sea,
Like the other works in the neighbourhood, it was begun in April 1861, and corpleted
in September 1863. It is armed with four 7-inch breech-loading guns, and has ample
Amument, Mmagazine accommodation; the gorge is closed by a loopholed wall and a shallow
- - ditch, flanked by capouniéres. There is no barrack accommodation, except a small
Report. *  gmard-room. The battery is well devised for its object,—that of assisting Yaverland
¢ ‘and Sandown Fort in preventing 2 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 the sea.
Land elip. , Lhis 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 an opinion that ne
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 of
Remarks.  its being placed further from the edge of the cliff without largely increasing the cost.
‘i~ The measures required to secure it would be difficult and very expensive, and we do not

: " recommend that they should be undertaken, but 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

‘ ‘allow. ;

¥ _ :

Cost. The sum expended to June 30th, 1868, was 4,7761., and no further sum is required

. - .. tocomplete it. :

4 _-: 1 T i ' YAVERLAND BATTERY. :
Design. ¢ B1. 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 eight =
7-inch breech-loading guns, is well provided with magazine accommodation, and 18
s enclosed by a ditch and loop-holed wall flanked by musketry. s
¥ ¢ . Itwas commenced in April 1861, and completed in September 1863. In the winter
§ .of 1863 the counterscarp, although the slope originally designed at 1 to 1 had bee
increased to 13 to 1, gave way on the sea face. The face of the cliff, and this parb 08
# -' .the counterscarp, were in consequence drained, and & sea-wall;was buile. These measur:l -
: were completed in 1864, and there have been no failures since. The formation of thé
. ground in this case admitted of the work being thrown back, so as to give room for &
itch and glacis between it and the sea. The gorge is closed by a wall and barrack, 8%
the ditch is protected by a Carnot wall, and flanked.by caponniéres, .
The barrack contains accommodation for 2 officers and 57 men, and is supphed Wiei=r
water from the Water Company, and has a rain-water tank baving a capacity for %
‘ - gallons, '
Jost. s It is well and skilfully constructed, both as regards stability and its
resistance, It has cost 20,6001, and no further expenditure is requircd.

Saxpown Forrt.

DeEER: T B2. This is a granite fort for 18 guns in casemates behind iron shields, and 10 gw“"‘sﬁ
\rmament. . on the terreplein above; it stands close to the beach near the centre of the ba)']- 1664 Al
R o B AT .
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" 1o for a lighter armament, were unsuited to the heavier guns of the present day, Poxraxovra.
g ojéiﬁed plans, with improved drainage and ventilation, have been prepared;
g2 '-‘-mnal drainage for the ditch has been recommended on sanitary grounds, and is
gt 1 od for in the estimates.
mhe gorge of this work is enclosed by a wall, and the whole enceinte is surrounded
t ditcl;: flanked by musketry caponniéres. 2
qhe fort contains barrack accommodation for+4 officers and 67 non-commissioned
= ,nd men. It has been well and skilfully built as regards permanency and
et .y and its power of resistance is well adapted to the position it occupies. It is.
e *d to adapt the upper battery for the reception of guns on Moncrieff carriages at a
ﬁg 3,090L When the intended improvements are carried out, the. arrangements -
& the sexvice of the guns will be satisfactory. i P N
= “The sum expended .to the 80th June amounted to 41,983l and the further sum Estimate.
- od is 8,493L.,xmaking a total of 50,476l. The cost of the shields for the 18 guns
% emates is estimated at 23,4001, making the total cost 73,876/. Of the additional
s required, 4,9461. will be charged to the, Annual Estimates, leaving the charge against

e Loan, 65931 . |
- ; SANDOWN BAI@I;ACE BA'i‘_ijERI-

3. This battery stands on the edge of the cliff, 140 feet above the sea, and about pesen,

0 yards to the west of Sandown Fort. It was begun in April 1861, and completed in -

ember 1863. It is armed with five 7-inch breech-loading guns. The arrangements Armament.
the service of the guns are sufficient. - . £ : 5

: The work is well-built, but the parapet is very close to the edge of the cliff, which Report.

" & hore nearly perpendicular, the foot of it being washed by the sea at high tides, and |

" githough the cliff is formed of sounder- material than that at Redcliffe, it does not seem

i Bmorobable that the action of water may in time endanger the stability of the parapet;.

" we do not recommend -that any measures should be adopted with a view of averting this’

langer, as it could only be done at a cost far exceeding its value, and we think it would

better to meet it when necessary, by moving the parapet back as far as the work will

nit. _ ;s

The cost of this work has been 6,233!., and no further expenditure is required. ©  Cost.

Mmurary Roap.

~ b4. The Defence Commissioners, in their Report, recommend that two towers should Design.
" Beconstructed—one near Brook and one at Brixton, witha battery and keep on Atherfield
oint, and that & permancnt road should be made along the top of the cliffs, between
e and Compton Grange,a farm between two and three miles east of Freshwater Bay.
i The works recommended have been omitted, and a wmilitary road alone has Report.
& Mren formed between Chale and Freshwater. At the latter place it joined the public

: Mad which crosses Freshwater Bay, but the sea having washed away the road, the com-

. Banication with Freshwater is cut off.  As the maintenance of this road devolves on the

: 'mple of the neighbourhood, and as in case of emergency a temporary communication

ween Freshwater and the military road might bé easily made, we do not recommend

: ‘lt any expenditure should be incurred by the Government in restoring the communi-

- 8lon. The cstimate for the military road and posts for defence of the sea coast, in the

A ue of 1862, was 35,0000, at which amount it remained until grouped, in 1865, Bstimate.
the other works for the defence of the South Coast of the Isle of Wight. The sum
_“Pﬂ}dcd on the road amounts to 16,728, and no further expenditure is required,
- TOWINg a saviag of 18,2721, consequent on the omission of the works above referred to.

/

-

SUMMARY.

. 55. The cost of the Tsle of Wight coast defences, including the purchase of land, was 1ge of Wight
; ted by the Defence Commissioners at 130,0001. %?f::m
| hag ¢ Smc amount of 130,000 was inserted in the Schedule of 1862, exclusive of Rstimate.
; uobozln 1864 the estimate was increase'd to 140,000L‘ and i 1867 to 145’0001) and
= OV for shiclds ; waking the total estimate under the Loan, 163,0007.
been ¢ cost of this group, ag now estimated, exclusive of land, for which 34,7451 have
: mhigau], will amount to 145,4981., and 23,4001, for shields, making a total of 168,898 ;
= Sum 7,152, will be charged to the Annual Estimates, and 161,746!. to the Loan.
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PORTEDOWN  HILL

56. The Portsdown Hill position, six miles in extent, is occupied by
five works, viz: Fort Purbrook with its two outworks on the east, Fort
Widley, . .Tc2t Southwick, Fort Nelson =nd Fort Wallington on the west.

In 2ddition to these works the Defence Commissioners recommended the
construction of three interrediete works, considering the distance between
the forts as now constructed, and the nature of the ground dbetwecn them, it
would undoubtcdly be necessary for the defence of the line that thos2
intermediate points should be occupied whenever it msy be necessary to
place it in a state of defence.

The two central works, Forts Southwick and Widley, rs ncarly es
possible identical in design, are respectively 400 and 325 feet above the
sea, and are distant from each other 3,100 yards. The ground in the immediate
front of Fort Southwick slopes at an inclinetion of 1 in 8 for a distance
of 400 yerds, and from thence more and more gradually to the bottom of the
valley, part of which is occupied by the fish pond of Southwick Park,
an ertificial piece of water about half a wile in length, formed by
darming the stream which drains the valley. The front of Widley, and the
northern slope of the hill between these works, is of the same charescter
as trat just described, and presents no remarkable features, there being
very few spots on the belt, a mile in width, in front of the works,
which are not seen by one or both of thenm..

The right of the position is occupied by Fort Purbrook, at a distance
of 2,200 yards from Fort Widley. Beyond Fort Purbrook, Portsdown Hill falls
towards the village of Bedhampton, and on the termination of the ridge,
800 yards to the east of Fort Purbrook, is an outwork called Farlington
Redoubt, open in the gorge to the fort and commanding 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 enenermy advancing from the eastward.

The southern extremity of this line wes to have been occupied by a
strong work on a site which has been acquired by the Wer Department for
that object, in front of the east reservoir of the Farlington Waterworks.
It is rot at preeent contemplated to construct this work, or the
connaecting line, but it would undoutbiedly be advisable to occupy the
ground; wvhenever it becomes necessary to place Portsmouth in a state of
defence, )

Port Purbrock has another outwork on the northern slope of the hill
at Crookhorn, designed with a view of commanding ground which is unseen
fxom the maiv work. It is sifuated 300 yards in front of the work, and
75 feet beslow it.

2,200 vards to the left of Fort Southwick, on the texrmination of the
rain ridge of the hill, at an elevaticn of 275 feet (125 feet below
Southvick) is placed Fort Nelson.

The Commissioners also recommenied that lines should be made to
conncet Fort Nelse with the head of Farehem Lake, but this part of the scheme
has been ebandoned.

Fort Wellington, the work on the extreme left of the line, is 1,800
yerds distgnt from Fort Nelson, anc is placed on a spur 100 feet above
the ce2, overlooking the valley of the Wallington River, which here forms
z semicircular bend to the westward., The importance of this position has
been much erhenced by the abandonment of the lines between Fereham Lake
end Fort Kelson; while the proximity of the villages of Farcham and
Wallington, the irregular features in the neightourhood, and the existence
of 2 hill to the north-west favourable to the attack, render the dstzched
perition of this work difficult to secure. However, the obstacles to 2
regular attack on its north and west fronts should be very serious.

Genexal design 57. The four works on the right and centre ol thd Portsdown Hill, -

of works

Forts Pubrock, Widley, Southwick, and Nelson, - ae very similar in design,
end roy thus be generally described:-

Each fort is zurrounded by a ditch 50 feet wide a2t bottom, cut in
chalk. The cocuntorccarp, 32 feet in height, is verticel end unrevetted;
the escarp is sirengthened by brick piers at inte vals, with arches,thrown
acros> supporting the wll of the chemin des rondes, which reises the escarp
to o total hzight of 34 to 37 feet., The ditch is flanked by ore double and
two cingle cepornnieres, except at Fort Purbrook which heec widy '=a double
and oz Zimle caponnierc. Bach caponniare has two tiers of Euis,; asid the



minor branches of the ditch are {lanked by musketry gelleries. The chemin des Porismouth
rendes is traversed by loopholed buildings which flank it. The counterslope
of the glacis falls without interruption to the top of the counterscarp; the
width of the ditch at the top, including this slope, exceeds 60 feet. The
main megazine is sunk under the middle of the parade, and is perfectly protected
from fire; it is connected with the keep and ceponnieres by underground galler-—
ies, Expense magazines and shell stores are provided in the traverses on the
rarparts. 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 ageinst vertical fire, but the protection against horizon-
tal fire, in some cases does not exceed 2 feet 3 inches of brickwork, 1 foot
cf concrete, and 4 feet of earth and might prove insufficient. It would
therefore be necessary to conrider the measures that should be taken to place
them in a state of security at a time of expected attack.
Rarrack accommodation is provided in each work for about 200 officers and Barrack ac-
men, and 14 patients; the distribution varies slightly in the different works. commodation
The armament of each work consists of from 29 to 31 guns on the ramparts, —
and 5 teo 10 mortars. The number of lighter guns for the defence of the flanks .
and goerge varies from 41 to 62.
The forts, except Wallingten, are all supplied with water from the Viater
Farlington Viater Works, pumped into resexrvoirs each capable of holding 84,000
~zallons, end laid on to the buildings.

FORT PUBROCK AND OUTWORKS

58. This fort is intended for an armament of 29 guns on the ramparts, Armament
and 5 mortars, with 62 smaller guns for the defence of the flanks and gorge.

The gorge wall, which is about 35 feet in height, is flanked by the keep,
whiech precjects in the form or a redan.

The outworks at Crookhorn and Farlington were originally designed as Outworks
enclesed works with mascnry scarps end 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, bembprocf cover, or magazines.

The first contract was commenced in June 1861, and completed in September Report
1862, at a cost of 31,5761. A second contract was begun 1n March 1865, and under
it the fort, nct inecluding the cutworks or barrack fittings, is now nearly
finished., The work still remaining to be done here includes the construction
of the two outworks cf which the ditches only have been excavated, and the
formaticn of the slopes in the neighbourhood of the three works.

Ne feilures ccocurred during the progress of the work, which is well and
~«1lfully cconstructed 2s regards permanence, and stability, and its power of
resistance both offensive end defensive.

With respect fo the outworks, we are of opinion, considering the very
advenced position c¢f the work et Farlington, that the total absence of 21l
flenking defence for its ditches, and of bombproof magazines, or shelter of any
deseripiion, is 2 very sericus diminution in the defensive powers of the east
flenk of the position, which will 2e the more felt in consequence of the
.emission of the lines originally rccommended by the Defence Commission, to close
the interval between Fort Purbreok end Langstcn Harbour, and of the detached
werk afterwards proposed in substitution for those lines.

In 1862, the estimate for these works was 135,0001. In 1865, that estimate Estimate
was merged in the general estimate of 525,0001. for the Portsdewn Hill Works.

The sum expenced to the 30th June, 1868, amounted to 85,0531. and the
further sum required is 49,3391. meking the total estimated cost 134,3921.

FORT VIDLEY.

59.Fcxrt Widley is intended for an armament of 29 guns on the ramparts, Armament
10 mexrters in casamtes, and 41 lighter guns Tor the defence of the f_anks and
gyrge. The trace of the gorge differs from that of Purbrook.
_ This work has been ccnstructed under two contracts: the first fir a
lump sur of 59,4321., the second on a schedule of prices. It was comzerced in
Octcber 1861, end is neaxly completed. Some slips occuxred in front sf the east
ad west demi-caponnieres; they were caused by heavy rains falling on the flint
masonry before the mortar had setv, and were repaired et 2 cost of 248,



i‘crtsmouth Thre have been nro other failures, and the work is well end skilfully
constructed.
Letimate In 1862, the estimate for this work was 75,0001., and it was also
in 1865 included in the general estimate of 535,0001.
The sum expended to the 30th June, 1868, amounted to 89,1781., the
further sum required to complete is 4,8021l., and the total estimated cost

is 93,9801.
FORT SOUTHWICK.
Armament. 60. This fort is slmost identical with the last, except that it
mounts 31 guns instead of 29 on the ramparts.
Report It has 2lso been constructed under two similar contracts, and was

begun at the same time. An accident occurred to the main magazine, owing
to the centres c¢f the arches having been removed too soon, causing an
expenditure of 6131. for its repair. An attempt was made to obtain water
by sinking a well which was carried down to a depth of 275 feet without
obtaining an adequate supply of water, and it is like the othexr forts now
supplied from the Farlington Water Works.

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

Estimate In 1862, the estimate of this work was 85,0001., and like the others

it was merged in the general estimate of 1865,

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

FORT MNELSON.

Armament. 61. Fort Nelson, in the trace of its gorge, and other features,
resembles Fort Purbrook. It is intended for an armement of 30 guns on
the rampers, end 9 moriars in casemates, with 48 lighter guns for the
defence of the flenks and gorge.

Report This fort has also been constructed under two contracts, the first
for a lump sunm of 54,2361., the second on & schedule of prices. It was
begun in Pebruary 1862, and is nearly completed. A slight failure
occurred in the reteining wall of the earthwork ovir the barrack, snd was
made gcod 2%t a cost of 5391. The work has been skilfully constructed.

Estimate In the Schedule of 1862, the cost of this work was estimated 2t
75,0001., and it was alwo included in the general eostimate for 1865.

The sum expended to the 30th June, 1868, amounted to 78,6491; the
further sum required is 3,477l., making o total estimated cost of 82,1261.

FCRT WALLINGTON.

Difficulties of 62. Batween Iort Nelscn and Fort Wallington the ground falls rapidly,

Site and at the point selected for the latter the chalk crops out, and is
repleced by & 1l~og2 clay or marl known lacally as "blue slipper”, which,
when catureted with water, becomes semi-liguid, and is a source of serious
difficulties to engineers and builders.

Armament It iz cesigned for 2n armament of 17 guns on the rempars, 6 mortars
in casemates, with 28 lighter guns for the defence of the gorge and flanks.
Ditches The ditch is 33 feet wide at bottom. cut partly in chalk, and partly

in loam and "blue olipper".
The counterzcarp on the west face is 14 feet high, end the

counterslope of the glacis rises 21 feet more at a slope of 13 to 1j

on the other faces it is unrevetted, and will be formed 2t & slope of

1 to 1. The escarp is 29 feet high, and on the north and east faces is

built with two tiexrs of relieving arches faced by a brick wzll 2 feet 3

inches thick. The west escarp weas designed as a solid wall of brickwork,

averaging T feet in thickness. The ditch is {lanked by two demi-caponnieres,

mnd a double range of counterscerp gun casemates, 2ll of two stories. The

gorge wall is 31 feet high, and is flenkedi by the redan uhich projects

in its centre. The chemin des rondes is flenked by loopholed traverses.
Megezines There is ample magazine accommodztion. The mein megazine is under

the rampart at the south-east flank, and is well protected atainst verticel

fire. Lgoinst horizontal fire it is covered by 17 feet of carth, 1 foot

of concrete, and 3 feet of brickwork: The expense magszines in the traverses
Barrsck Ac- are similer to those in the other forts, and the seme alterstion to secure
commodation them from horizontal fire is desireble. The barrack accommcdation is

degigned for 8 officdrs, 172 men, 16 hospital patients, and 2 horses. Thers
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Contracts.

whe fort from the reservoir at the Parehsm Water Vorks, which is close
to the glaecis.

In July 1861, o contract was entercd into for the first part of the
work, for a sum of 26,0001., and the work was coummenced in September
1861;. some unirvorteant deviations from the originel design were euthorised
in the cource of evzcudion; and it was completed in March 1865.

The sccond portion of the work, executed under a schedule of prices,
consisted of the barracks and redan, guard-room and cells, main magezine,
gorge ditch, and :alls. completion of drainage &c., except barrack fitments.
The weter tupzly <ias p*ﬁ"l"ei vnder a separate schedule. This portion was
completed in Septerber 1867.

The third portion, also executed under a schedule of prices, comprised
the completicn of the ramperts, parades, and terreplein, building expense
magazines, and foiming traverses in ramparts.

In Juno 1887, vhen the remperts were nearly finished, the work was
interruvted ky the symntoms of weakness in the escarp wall on the left
face and flen%, and tne flenking chambers at the north and west ceponnieres.
The wall bad tegun to bulge forward at the top from the weight of +the
rempart actirg on the bius slipper underneath. The clay at the back of
the wall was i2ken ovt end the spaces between the counterforts filled in
with concrete. The a"e of the escarp was rebuilt for ebout 7 feet from
the top fexr o length of 33 feet. Several minor reveitment walls showed
signs of weakness, &and ucre strengthened in a similar manner, The fourth
portion of itz work con:isted of the making good of the escarp just
mentiuned, end was finished in March 1868.

With the cxceptlon of the failures in revetment walls which we
have descriusd, this work has Lceen well and skilfully constructed, with
reference to <233 pormaaaiice, snd stability, and powers of resistance
offengive end delensive. The canse of the excess of cost of this work over
the others on 2 Zintedeun Lizne is at onee to be found in the nature
of the soil, which Involwed the construction of expensive revetments, and
tlhiese revetments althourn greatly strengthened, proved insufficient to
give stabillly o the masonty in the worst portions of the soil.

In a forma> part ol cuxr Report we have noticed the numerous cases in
which tha floeors of the rtagazines have become defective, and have stated
the measurcs which we think might be adopted to remedy this defect. Those
renarks epply with much force 1o the main megezines of these works, which,
sunk to a greas coplh in the chalk, offer conditions favourable to the
decay of &ll verisnable material.

the Schedule of 1862, the cost of this work was estimated at
?5,0001., end ro increase hau been made in this estinmate before it wes
merged in the grenzscl eztimate of 535,0001. for the Portsdown Hill Works.

The sum erniorded to the 30th June, 1868, amounted to 91,4081., the
further su~ is 11,78{1., meking & total estlmated cost of 103,1951.

IOrY PARERAM,

6%. Woe uyal Commission recommended an outer line of three forts
between I'archam and Tzoe Form, on the Solent. Of this line Fort Fareham
alone has bern concsirvcted, neer whe town of that name, and 3,500 yards
in advence of Iort Elesn, which forms the right of the Gospoxt line of works.
It ig visible from fort Vallington, from which it can be seen 2t a distance
of 2,500 yarcs, but tnhe intcrposition of the town of Fareham end the
river maks it practically an isolated work.

Besides forming the right of the proposed advanced line, Fort Farehanm
protects the ronds and railvays which connect the Gosvort and Portsdown
positicne; it socurcs ground from which the works on the left of that
p051t10n nlﬁ“* b2 cvbjectcd to a reverse fire, and, unless it were
caputred disabled, or very effectually masked, the attack of the Gosport
Forts would be axt remely hazardous.

The first conivzact w3z to sink five wells to a depth of 135 feet.

This was coupieted in July 1861, end no water having been found, a fresh
contract feor cinking tham to 200 feet was nade, and completed 1noeptcmber
of that year. Their total cost wes 2,384. The next contract, for the
construction of the forl, was commenced in October 1861, and completed

in December 1864, Scme slight failures took place and were made good 2t
a small cest , e-7 the same contractors rade some additions 1o tha work,
on a sshedlc uf priezs contract. A further centract far Fittine o
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tide kevel, or § fest ehove the botrom of the existing ditek) will render unnessesay e
previcion of an artificial copply which bas therefore not becn provided for in the esrmatsn,

The work is conmsiructed for an armament of 11 guns on its ramparis, of whish 16
are in baxo casemates. There will he seven in the redar which fanks the zorge, end }3
In tho copennidres which flank the ditehes, besides three moriars, The ditches are flanked
by aee full, ond three demt-caporvidres, each having one tier of thres puns v ith musketry,
Tae pampets and glacis having subsided considerably during the cen-olidation of the ¢arth-
work, vince their formation, a considerahle quantity of material is st required to bong
them up 10 the finwshed levels. Thia is to be obtained partly {rom the decpening of the
ditch, and partly froe the toot of the glacis.

The main magazine, us well as ail the expense mamazines are voder the rarepast,
tbere being in the approved plans lifts from tue latter to bomb-proot buwldings on the
terreplein and to the havo casemates. Tha storage and supply of mnmuniticn will be safa,
commrodious, and convenient.

The porthern terreplein, and the cusemnatos underncath it, rre to be defiladed by a
trawerse, whick mill crose *he panude, joinirg the cxisting parados wiveh ccvers the gorge
wall and the redan thrown ferward from its ceatre.

There 1s barrack sccommada‘ion for right officers, 2100 non-cuiumissionsd offtecrs
and men, five gtaff segjeants, and eighe hospital patients.

The work, ps far as it has gone, i8 well and skilfully constructed as rega ds stability
aend permanency, aud when completed according to the apyroved plane will be saited o
the requiremenis of modern armaments, and wben its diten was Lilled with water would
afford a feir sanoumt of resistance te any ettack to which it way he evposed.

'S

i

The estmeate for this work in the Mchedule of 1842, wur V130U In 1868, ® -

wan sadneed to 80,6001, and in 1863, it nes mer zed in the goversl oy nste of 335,000L

The payments on the work, up to the 3Gt3 J e, 1#82, amounntel wo #7,2054; the
farther amount required to complete is 17,2767, and the tolal edlimsted cost will be
104,5374

Sywmary.

84. In their Report the Commissioners estimated the vest of three works for the
Gosport advance at 350,600/, Qpe of thoss works only, thatut Newgals, naw callod Fort
Farchem, how been ecastracted, and as the three viorks were of nenrly equal size it may
be ecormed that Fort Farcham waald, in their eetimation, bave cost 120,000, Thaeir
estimate for the works on Portsdown Hill was 650,000%, meking thc total, iucinding land

srd Fezt Forchem, 770,000L The amount paid for land and clearance rights is 308,700/

In the Behedule of 1862, the ezt of there works esnctioned and since constructed
or in progress was estimated at 568,000, exclusive of land. Thiy sum wes in 1263
reduced to 635,000, and it remained at this amount till 1887, wher it was incrensed to
560,0001.

Tha cozt 23 now cstimsted will amoemt to 612,522/, or 82,622] in excess
of the Estimete ef 1867. This exsess is thus eccovmted for by Colonal Jerveis :
When the Behedule for 1857 wes framed, it was considered edviaclhie to limit
ths estimate for the Quter Isre, whieh @mcludes the Portedown Fasition npd Fass
Perchem, to what would be absolutely necesaary to render the works subetentinlly com-
plete, leaving for future consideration the preparaiinn of the buildings for the recepticn
of troops, end the eoueiructiom of ths Ouwlwerks to Fort Parbrask. The estimate for
theco ftem3 now emounnts to 42,8541 The edidions propos=d at Fort Fareham aad
Fort Wellington ¢ince 1887 are actizied to esat 18,708, None of these items wem
icctedad o 8o estimate of 1837, Tot are all provided for in ¢he present ectimates, and
thos an excess of 56,580(. 18 acconnted for. T& rexmainder of the execss, aboot §,000L,
B dp2 ¢ mescased expenditare on Forts Weallington and Parcham, not then anticipated.

Te defzioncy in the Hatimatz of 1807 &8 thus explained ; but we think it is to bo

rrctied that a feller explenation ef the ecoee deded upon wes pot made 2t the ties.
Tn fzhedelen of the vertous Acto give in the &t eclumn the ectimaled ecst of the
worhs ernder the Liosn; that emtirestzd eect would be understood to mean the voet of
eorrleting the works wpto the point ecumdersd mesezsary in a fime of pasce, and g
m cther cazes hes ivclnded the prepncabion of brildisge for dbe recopbion of tmocpa
Whken, therefore, the Government i this intienca decided to postyone thet prepamtica
and the cem~Tustiea of the Qutwerts at Pushiock, eome neties of that decimon would
ezpear to beve been required to prsvent tha evonesas emprescion that woold ctherwiss
ba coonted s o the finad cect of the weaks, exd ¢his &2 mosg, sizee the expzadilzre
theedy eorred ex tha Outwanbs wads iY mecemary obil to inzleds tiem with Fost
Fezbreck in tha @obhedule, '
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educed sexle from that originally contemplated ; in other respects they only provids
et is necessary to place the works in a substantial condition for defence and occupa-
ton, leaving their complete mantling to be provided for when necessary. We conceive,
Marefore, that no smaller sum coutd now properly be inserted in the estimates, though it
asts with the Government and Parliament to decide whbether the works shall be so com-
feted, or whether any portion of them should be postponed or abandoned,

LAND DEFENCES.--INNER LINE.

HILSEA LINES.

@5. Portsea fsland is separated from the main-land by a natuml canal, ahnost dry al Posivion.

low water, joining the Portemouth and Langston Harbours, and called Hilsea Channc).
A Yme of carthworks of small command and weak profile, constroeted during the

' €
Toe estimates mow givom include the complstion of the OQutworhs on a much Peneo=zr i
!
4
1

French Revolationary War, formed the only defence when, in 1857, Field-Marshal Sir workepo =,
J. F. Burgoyne, Inspector-Generel of Fortifications, submitted a Report from Colone] posed 1o 1857,

Jerveis, C.B. (then Assistant Inspector-General of Fortifications), in which the lines
nearly as they now exist were proposed. The plans were approved by the Government,
and &t the date of the Report of the Defence Commission, ware in progress, and received
their approval. It ie not, however, intended to constract the outworks which formed
part of the ariginal project.

The linc lics nn an arc whose chord is 2,700 yards, and versed sine 450 yards. [t Deseriptioa

conrists of four hastioned fronts, comprising three whole and two demi-bastions, with
exterior sides of 770 yards, and lines of defence of 500 yards.  There ix space on the
ramparts for an armament of 168 guns. The flanks were designed before the introdue-
tion of rifled artillery, with casemntes far 60 guus, and were then considered to be out
of the range of firc from Portsdown Hill. The merlons of earth were originally placed
between each cinbrasure to cover the masonry, but they were hardly thick enough, and
every elternatc embrasure has heen blocked, and a golid merlon placed between the alter-
nate guns, & plan which iy often adopted on the Continent.  These caseniates also afford
a large amount of bombproof cover; the accommodation, which does not comprise that
part of the cesemates occupied by the guns, is for 408 men.

The terreplein ia well provided with traverses, each containing a bombproof chamber.
Tha protection of these huildings against herizontal fire is insufficient, being 3 feet of
brickwork sod 4 feet 6 inches to 6 feet 6 inclies of earth. The traverses are reised 2 feet
above the creet of the parapet. Immediately in front of the rampart is a wot ditch,
130 fect wade at top, 30 feet wide at bottom, and contawning 8 fect of water.

Beyond this ditch is the tidal channel, which hes been excaveted to a width of pra
195 feot at bottom, and to a depth of 13 feet below bigh weter mark of spring tides.
Fach end is now cloced by a dem, for the pu of keeping out the water during the
progrees of the works. It bas been decigned with the intention that the dams should
ultimately be cot away, and the chennels prolonged by dredging, to communicate with the

navigahle creeks of Portsmouth end Langeton Harbours, QGunboats would then be able Nerigwia:
to pacs from one to the other, and co-operate in the defence. As the formation of thig Chasmel

cbanrcel bayond the extent of the lines forms no pert of the work devolving on the
Fortifcction Department, it is uncertain when it may be mnde, and in the meentime
it will be necezeary to retain the dams, to provent the cutting in front of the lmes from
beingy egilted up by ithe mud which would in £l probability be deposited, ehould it be
opzued to tha tvo harbours before the necessary messeres had bear taken for forming the
channels into them.

Communications acrom the ditch and channel are provided as follows, The London Commas-

Road has been diverted, will crozs the channel by a relling bridge GO fcet in epan, @uess
be carried over the ditch by a standing bridge, and pess vmder ths rampart at the

left cartain. 1le reilway at present runs over a pile bndge, and under the rempart ot

ths rightcentre ctziein, It will be neceseasy to provide an opering in this bridge

for gunbests ts pess, cimilaz to thet deasribed for the read, bot no msssures have yet

Lo decided vpon with referemes o i,
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Works pre-
porod in 1857,

Deneription of
Worka.

Armpamant,

The general command of the parapets aver the «ountry in front is aff fof, o3 £he
ground behind them is well traverssd. aud wonld aford a sceur: canming srona for a
large body ot troops. T N

66. The Hilsea Lines were eommenced in Angust 1406%, unaer s contract fou
levelling the old carthworks, and Uuilding (he cagmates in 1io funks. A gecond
contract, for constructing coffer-dame. excavating the chamne! and the diteh. apd
forming the ramparts, was commenced in December 1860, ynd su-penle’ on Decembes
1861. in consequence of the failure ot the contracior. A (i ootra v, for fornvag
earthworks and constructing cxpense magazines, was con nenced o Jueoe 1863 and
completed in July 18G4, A fourth contract, fin the comsidotie, o fla warke, S
commenced v March 1505, and sas cinseil in Novembo liiﬁ". i een§cgRIence ulf EF“@
fuilure of the Contractors.  The work was then transforred ¢ their azent,  Under this
contraci the works are to be comipleted hefore the 31ar Derge nbier, 1~0.1 and there 12
cvery reason to helieve that such wil) he the casa,

A few unimportant slips of earthwerk have oeccurred in 1ie prozeess of the
work<, not more, however, than were to be expected i the fornaiion of sucl a long lire
of rampart. They were anticipated and provided for in the coni-acts, ani they wili canme
ne additional expenditure.  The Lirces are in 8 sceure ard swlle condiion, and have
been well and skiltully congtructed  ‘fhey are adapicd to the requitenris of 8 moders
armament; and the enomouns obstacles presented hy two wet cgitches, comnbined with
the powerfil fNanking fire from gune both in casemater and on the rmupacts, rendes
their defensive power uncrozily great. S
_ In the Bchedule of 1862 the cstimate for these Lines was 120,001, it wineh amoust
1t remained il merged in 1855 in the General Estimate for the Inner Lite of Land
Deferces.

Tae paymuents made up to the 30th June, 1863, amount to 9¢, 13:l,, chargeahle to the
Loan, avd exclusive of 69,695 provieusly provided in the Annuai F<timates: the furiker
amount required to complete is 41,6747 and tha total estimated nosi 208,2540, of whic
139,509L. will be charged to the Loan.

Al

GOIPORT FORTN.

687. The works recommmended by the Defence Commissinn between Fort Elson and Fort
Gomer werc those which had heen proposca by the Inipector-Genera! of Fortiications in

1857, and sanctioned. in covjunation with the IHilaca Lines, by the Covertanent, as a’
r .] - -

scheme for improving the land defences of Portsmowth.  The Commissioners epproved cf
tbesn works, and further recommeonded that they should be connected e pernanent liues,
and that the dank defence of the ditches of Fort Elscn choula be improved. .

The completion of the Lines and 'he imprevement of ffort Elson have not been
included among the worka vader the Loan. ;

The three works which bave heen conatructed —Forts Granze. Rowner, and Brock-
burst, divide the inverval between the previonsly existing worke, Fortz Gomer and Elsop,
into four cqual parts, The distarze from cenire to centre of cach pair of the five works
15 1,000 vards, and the ntervals between them about 700 vards.

The plans of the three new works are almost identical, and & description of one will
serve for all.

The trace of the rampart of exch of the works is that of a hustion with & very obtus.:
salient, eo that the faces are not exposed to enfilade. The flanks are long, acd their fire
is diracted on the fronts of the collateral works, to which they afford support., The
defensive enceinte consists of a wet ditch, 112 feet in width, with an intended depth of
8 feet of water, flanked by a double caponnidre at the salient, Ly tvo single caponnieres
at the shouldcrs, and by the keep in the centre of the gorge.

: A glacis and covered way extends in front of the faces, and will commaunicate with the
work by means of foot bridges, which wiil be thrown across when required. Th.: doubl:
caponnidre is screened from fire by a large mound, forming an adveaccd corered mny 14
front of the salient. The parapets have a command of 30 feet over the surface of the
conntry, which is almpat level. The ramparts of the work ere intenled for an armement
of 19 guns on the faces mad 16 on the ilanka of which for are in hoxo ruacm. tes
lower tier of 9 guns on each flank in casemates, proiseted by carth merlons, wili give
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. pourgrful fire over tho intervals, and on the [ront of the adjoining works. The keep will Posasm
be ared with 10 guns on its terreplein, one of which will be in a £axs crsewair, and with ‘
‘in casemetes, including theee fanking the gorge ditch, Tha fell sicge aim~ovat wil
+herefore consist of 53 heavy guns on the remparisand in caseraates, and 30 lznter guns
intha keep and the ceponnidres, besides four i3-incl maortars. §
" “Ihere ere two main inagazines under the ramparts, besides ope in the keep, sl Marsae
Suffsiently weil protected againgt fire. The 10 exprnse magsazioes are aii bomiyprost
at excerting thoze in the sicgle capenuifres, an inadequatcly protecied aga nst the
horizontal fre of the artillery of the present day  As the cxpense magazings - the
Rampart stand in all instances over the barrack “asemates, there will be no ditheul vy whon
+he work is t¢ be put in a state of deteace, in making lifts to communicare belwen
+hem, and in cocverting one or more of tuce barrack rooms inio expenss mageznes s
may he required.
The keep or jaterjor redoubt is cireular, The front portion of ita parupet has & vor- Feen.
ma d of 7 feet over the main work, the rear portion 19 on a level with 1o, Thi cordon '
of s i\terior wall, ey well as the coping of the wall whicn connects it with the fenks, is
12 leet shove the plane of «ite, and 18 fiet below the crest of the muin pasapec.  The
Ko pis surronnded by a wet ditch, and is fasked Ly emull musketry caponpt cos, whivk
project from its circamference. ,
Each fort contains casemaled barrack acrommodation for £ 6ald sticers, 14 0o%Beers,
" 800 non-coramissioned officers and men, 8 hoepital patieats; and 4 horses.
The amount expended on the three works prior to the Loan, was 169,228(, vhich,
divided among them, wil give a sum of 59,405¢. per cach woark.
In 1562, the estimated cost of each of these three works, in addition to the ameunt
" axpended prior to the Loan, was 60,000L. :

Barizck Ae-

comneodation

Estlnate.

Forr QRANGE.

88. A contract for the construction of Fort Grange wss entered into on the 3iet

Aungust, 1858, and the fort was finished oo tl:e 20th January, 1863, io accordance with the
-griginal decign, and without acy failures of mmportance.

The diteh of this work is intended te be wet, hut as po adcquate provision bas as yet
been made for fiiling it with water, and the ditch without it dees not siford a safficicnt
obstocle, it will bo pucersary before s time of expected attack to provide mears for
filling it. '

The co=st of this work under the Loan has been 46,6361, aud the total ecst 103,045, Come

Forr Rowxes.

89. Fort Rowner was commenced, under contsact, it the summer of 1838, The work Sure
eeded until September 1861, when [ractores were direovered in some of the archeg
on the left flank and in the interior redoabt. The formaer nerce easiiy repsired, ond tie rodﬁ.z
were introduced to remedy the latter,
In September 1862, and again in September 1863, a portion of the escarp wes
ssed forwar’ into the diteh, broken into several portions, and mere or less upheaved.
The first failure woas madc good by the contractors, end the work wes taken over
from them on the 20th December, 1862, with the exception of some picces of imperfect
work, which were eubsequently made good. The failure of Seplember 1803 was made
good by militery labour, at a cost of 1,561  The naturc of the soil on which this work
stands appears to have presented considerabie difficuliies in the course of lLis execution,
all of which bave, however, been completely remedied or obviated.
The cost of the work under the Loan has been 63,879L, and the total cost 11¢ 3R/, Cest.

Bepalra

ForT Brocenunsrt.

70. Fort Brockhurst was commenced under a contract on the 31st March, 1838, and
complcted on the 20th December, 1862, accerding to the origieal design. without failure,
&t a cost nnder the Loan of 63,5001, and a total cost of 108,909 Cost

71. Notwithetanding the failores at Fort Rowner, we consider tiiat all three works gepa
tsken togetber hava been well and skiltnlly constructed with reference to their st actural
. stability uad their powers of offence and defence, (subject however to the remark that
tho mesonry of the keeps and tiz= haxo caremates upon thero might be exposed to serinus
injozy b7 tha fire of gues placed in battery eguinst them), ana that av further ouv - s ure
# remired vooa thom,
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PorteMours

osilion,

Design.

~of spring tides.

. old Browndown Batteries, and those in the new and powt:rfnl work at Gilkickcr,

i communication with the front is provided for by a bridge across the ditch, and a cot fa

Estimate.

- of.Land Defences. RLE _ : ' E
21" Thejexpenditure on the works, previous to the Loan, was 48,6721., which was defrayed’
‘out of the annual estimates. A farther sum of 26,448.. has been expended on them ¢

. TInner Line of :

Defence and
Gosport
Position
Estimate,

- Browndown Batteries, in front of Fort Gomer, a distance of 2,700 yargs.

_of by them.. <, :

¥ bk Al

.. The estimate in the Schedule of 1862, for the works forming the Inner Line of \
~ Defence and Gosport Position, amounted in the aggregate to 840,000/, This estimate 5
. was successively reduced in 1863 and 1864 to 328,000/, and 308,0007., and again increased &

. .10 819,1811,. and. the total cost of the works, incliding previous expenditure, will be

3SR

""" 'We have now completed the ﬁéscription of the works occupying the Portsdown Hill

* liable to slips or such accidents as may be expected in treacherous soils.

- Vi wee
XXXV

(%l [ STOKES BAY LINES.

72. The Stokes Bay Lines extend from the glacis of TFort Monckton to the

intended to secure the Gosport position against the possibility of beipe tu
‘enemy landing on the beach, which is practicable and convenient for such an ¢
throughout the whole extent of the bay. L 2
.~ The line consists of a rampart, covering a'road which runs along its rear. wte
wet ditch in front, 60 feet in width, and containing water 9 feet in depth, at hig:h

The lines are flanked by five batteries, containing 40 guns, besides the pieces

co-operate with the lines in the defence of the bay. :
_*» On the extreme right, the covered way, rampart, and ditch are continued acroms .
valley of the Alver Stream (which is uniformly 1 foot below high water mark of ordissss
spring tides), in the rear of the old Browndown Batteries, forming a dam, by closine i
ends of which, the marsh extending in front of Forts Gomer and Grange, as fur as (hash
Common, may be inundated. This dam, which also scrves as an advanced covered wagp:
protecting the Browndown Batteries, is flanked in front by No. 2 Battery, and has a the
salient a’ short return directed on Fort Gomer, which commands its terreplein. '

the parapet of the return. ' The open nature of the shingle makes it almost impossible g
retain water at a high level in the ditch at this point. ' e

'~ The Stokes Bay Lines formed a part of the scheme of defence proposed in 1857,
They were in progress when the Defence Commission was appointed, and were approved

" In"1862:the estimate for these lines was 40,0007, and this' amount ‘was reduced § ;.
1863 to 28,000¢., and in 1865 it was merged in the General Estimate for the Inner Ling

4
)

?f he Loan, making their total cost 75,1207 o 5 )

SUMMARY.

ri=

in 1867 to 318,000l. 'The expenditure under the Loan will, itis now estimated, amount

GENERAL REMARrKS oN LaxDp DerexcEs.

and Gosport positions, and the Lines at Hilsea and Stokes Bay,.and we have entered. o8
minutely intv all the particulars regarding them, and ' recorded all the failures, however
'slight; that have occurred during the progress of the works; from this record it 1S3
evident that the works have been constructed with great care, and that the 'acc1d9nf5
which have occurred in their construction: have by no means exceeded what mig
reasonably have been anticipated in works of such extent, occupying sites pointed oub ‘}"w
fixed by the necessities of defence, but presenting great variety in their nature, making

their foundations in some cases very difficult, and in other cases the works themselves
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1y 1881, 'a éontract was entcred into for the first part of the work, for a Povmsoor

86,0001, and the' work was commenced in Sceptember 1861 ; some usimporiant

o8 from the original design were authonised in the course of exceution: ang it
smpleted in, March 1865.
Ibe second-portion of the work, executed under a schedule of prices, consistert of
arracks and redang gbard-room and eells, main magazine, corge diteh, and waile,
tetion of drainage, &ec., exeept barrack fitments. The swater supply was provided
“a geparate schedule.  This portion was complieted in September 18657,
[he third portion, alsn excented under a achedule of  prices, compic! the
letion of the ramparts, parades, and {erieplom, building expense magazines, anl
ng traverses in ramparts,
1 June 1867, when the ramparts were nearhy time<hed, the work was snterrapted hy
»optoms of weakness in the excarp wall on tie left face and flask, and the Nanking
ters at the nerth and west caponnicres. The wall had begnn to bulge farward at
v from the weight of the rampart acting on the Mice slipper bencath, The clay at
r:k of the wall was tuken out and the spacee hetiveen the connterfoits Glled i with
¢ e, The face of the escarp was rebuilt for about 7 feet from the vop for 1 'enisti
o feet.  Several minor revetmient walls shoved signs of weakness. and were
7 hened in a similar manner.  The fourth portion of the work cansisted of the
Y %?od of the escarp just mentioned, and was finished in March 1848,
i ith the exception of the failures in revetment swalls which we have Wdeseribed,
‘«rk has been well and skilfully constructed, with reference to cost, permaneice, and
ity, and powers of resistance offensive and defensive. The canse of the exces< of cost
s cork over the others on the Portsdown Line ix et once to be found in the nature of
nl, which involved the construction of experaive revetments, end these revetments,
iy b greatly strengthened, proved insufficient to give stahility to the masoury in the
portions of the soil.
n & former part of our Report we bave noticed the numerous csses in which the
of the magazines have become defective, and have stated the measures which we
might be adopted to remedy this defect.  Those remarks apply with much force fo
ain magazines of these worky, which, sunk to & greet depth in the chalk, offer
ionsg favourable to the decay of all perishable matenal
n the Schedule of 1862, the cost of this work was estimated at 75,0001., and no
se had becn mede in this cstimate before it was merged in the general estimate
53,0001, for the Portsdown Hill Waorks.
‘he sum cxpended to the 30th June, 1868, amounted to 91,4081.; the further sum
'871., making o total estimated cost of 103,1851.

Fort FarenaM,

8. The Royal Commission recommended an outer line of three forts between Fare-
ad Lec Farm, on the Solent.  Of thi« linc Fort Farcham alone has been constructed,
ne town of that name, and 3,500 yards in ad-ance of Fort Elson, which forms the
f the Gosport line of works. It ig visihle from Fort Waliington, from which it can
n at 4 distance of 2,500 yards, but the interposition of the town of Karcham and
er, make it practicslly an isolated work.
esides forming the right of the proposed advanced line, Fort Farcham protects the
1nd railways which connect the Gosport and Portsdown positions ; it secures ground
'hich the works on the left of that position might be subjected to a reverse fire,
nless it were captured, disabled, or very effecturlly mesked, the atlack of the
it Forts would be extremely hazardous,
bo first contract was to sink five wells to a depth of 1356 feet. This was campleted
y 1861, and no water baving been found, a tresh contract for sinking them to
et was made, and compleled in Heptemiber of that year. Their total ccst was
The next contract, tor the congtruction of the fort, was commenced in October
ind completed in December 1864. Bome slight failures took place and were made
t & small cost, and the same contractors made some additions to the wock, on &
le of prices contract. A further contract for fitting up casemates, laying on water,
3 made in February 1867, and completed in April 1868.
he wark i situated on a fat site, on a clay soil, 40 feet above mean tide level.
teh, which is at present 60 feet broad at bottom, is intended to he wet. In order
ide the earth nceeasary for the completion of the work it will be deepened to such
ent by the formation of a canette that it ia cxpected that the natural drawage, end
iply from the wella (in which the water now rises to a level of 83 fect above menz
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GENERAL SUMMARY.

3. We have shown the various changes that have been made from time to time in
, estimates, and we have now only to sum up the results.

The Defence Commissioners estxmated that the complete protection. of Portsmouth
- 1d require a sum of 2,400,0001, in addition to 400,000L. for works then in progress

- this sum the purchase of land was included.

‘o ThlS estimate, as before stated, was reduced by the Gover nment in 1860 (see Parly.

Paper, 21O 448, Session 1860), by the omission of two of the Spithcad Forts, of the three
s or works on Portsdown Hill, and of two of the works and the connectmg lines of the
_ort Position, to 1,920,0001., in addition to 400,000l for works already sanctioned—
ing 2 total csnmete ( mclu&mg the purchase of land) of 2,320,0001. for: the a.pproved
ect for the defence of Portsmouth. :

" In 1860-1, the amount voted in the Annual Estlma.tes was. 127, 0001 3 the total
menditure on land amounted to 437,005, .

“* In framing the Estimates for 1862, further cha.nges were ma.de, and the modlﬁed
- »me of the Government while it. omltted the important works noticed above, prov1ded
s for the alteration of some and the enlargement and strengthening of others; the
ndztme on land was separated from that on works, and provided for in one general
-."“ 5w at the end of the Schedule. The result of these changes was to-increase the
imate ; including the 127,000L paid out of the Annual Votes, it now amounted to
' 1, 000L. for works alone ; adding to that amount the sum of 437,005l paid for land,

» total cost of the works in the modified scheme of the Government if’ completed
e ording to the estimate of that year, would have been 2,828,005L., or ehghtlyln excess of
p SUM oetlmated by the Commissioners as the cost of the works recommended by them.

| At that time, although the probability of the introduction of iron into the construc-

' preased by it.  In eucceedmg years the fallacy of this opinion became apparent, and
@ 1867 Colonel Jervois reported that, to meet the rapid advance in rifled artillery,
'% . would be necessary to. add 139,0001. to the estimate for iron shields, and 254,000l to
for iron superstructures.at Portsmouth

540,0001., with 139,0001. for shields, making a total eetlmated charge against the Loa.n
of 2,679, OOOE :

‘etimated at 2,614,174, and for sbields 206,7001;, making a total estimate of 2,820,874L.
The . expendltme previous to the Loan, mth that to be cha.rrred a.ga.lnst the Annual
Estimates, amounts to 313,9811. 2 _ AL

,'L The account will then, sta.nd thus—-— g G (oo CAUAS - Fe

qupenchtme on Land T A ov . wagarn wES000

” under the Loan e 5 - .» /2,820,874
» " Annual Votes .. o R 23 ce, L ISISOSHN

_ - Total .. .. .. .. = 8,571,860

% Estimate of Defence Commissioners .. - . I 2',80_0,000

Excess. .. - S .. £771 860

P ™
v
TRl

- 74.. Tt thus appears that the cost of giving the desired plotechon to Pmt.smouth has
eeded the Eglimate of the Defence Commissioners by 771,860l ' This increase must
ﬁ:: opinion be attributed to the increased cost of the land, the- greatly 1mproved
e, ter of the works, and the much more costly nature of the construction adopted in
efeneeq and not to any “ant of' economy in the execution of the works..

on of the works was forescen, it ‘was. not. anticipated that their cost would be seriously

The estimate for that year, exclusive of land, was in consequence mcrea.sed to‘

The amount of expenditure under the Loan for the works when completed is now.

PorTeMOUTH,

Estimate. -

Alteration.
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-~ Defences. -

Prysovrn,

z ﬂﬁoommenda- '7

~ tions of Royal | <. 4& G Tirdrey SR £0o ey peflr 3 nelalfcl !
- Commis. -~ _Proposed hy the Royal Commissioners for the defence of the United Kingdom,
_ sioners. alterations made in that plan before it Was'submitt

Su Defences,

LandDefences. 77THeIand 'béfeﬁéé's :_fhey divided under four heads :— -

.in front.of ..-theﬁ.i'x_ri_lla_ge_wjof sAntony, to+consists ofs two

~In these defences they also incl

TSR

_ 5‘IN ; a.precedmgpmt ; f'of ‘_-B._L_ii",'_'.:'Repdrt' ‘Wwé described in :'gJe

_ ed for the sanction of Par
A8 the reductions made gt Plymouth were very large, and have materi;
- works, we propdéé,fb@fore, 'ei;lte_ring{uimg the description ‘of thos
more in detail what were the original Tecommendations, and what the plans a
iR (omimissioners, iu thelr Report, after pointing out that, in sddifcs &
our ships and’ Government establishments, a strongly fortified positionin
United Kingdom wauld be of great importance with ‘reference ‘to. thée e
generally, stated that £ eir recommendations were :

ns for the most part in ‘ace, o
a Memorandum, drawn up.in February 1858, and already partly adopted by the G
Iile)lt:‘;-{ BEEET LT s R F ST sea T, S A g S e e T Mrane el

-oetences, - They point out'the objécts!
ommend that for the defence of ¢
e e’s Island, 08, and Western King should be's
~and'a’ Bé,ttel'yf"§éonst§t§¢té_d‘iieé;f' the site of the salutiﬁg'battéfy' at Mount Tdg
the other two objects which might be  consi ' ' of itk

batferies on Drake's s

other 1 . i dered as one, the security’
the protection of the ‘Dockyard’ from bombardment, th ey .recommended
1ul batteries should ‘be constructed at Staddon Point" (now eenerall
and at Bicklecombe, in lien of: the inperfect works ‘then

bring: fire to beaf in every,direstion, to

In the Schedule attached to their Report'it is-stated that ;

withs100, gunsiibeste i setes o [0 0 DT e M S
- Al these positions recommended by them have been ‘occupie

been materially. altered, and a much: smaller number of hleéﬁf'
the pﬁﬁ;}p}fgqs}:ss-pouﬁdgrsﬁ and 8-inch guns then contemp

. J‘éﬁ‘ﬁémhgffoniﬁc&tion of' the peninsula’ between th
to be called the “ Western Defences? - NS

- 2nd. The country between the St. Grermains River and the Tamar, to be call
(13 Saltash _Dé_f@nces.“ . . ety e . - [t v S hag

¢.8t. Germains River and th

o $ k . - - , .
Fastern Defences, b ST L R

e B e Gt S, 5
Defeg_ggs;”_:._, ey Ay e e Jel el  prabyer : ‘s

255 sh! Fdr.the"k-‘ . s‘éis.térxii Defen

5 H 3

et s L ol o Ay B Deananitsn 1T
ces” Parliament had:already sanctioned.a I

wpowerfuliforts. at.. N
I intermediate work between them... This line they: cons; erad &
and they only recommended in addition the construction of as
art:between them. e A

18y al uded the shore of Whitesand Bay, and for i
hey recommended a work Qli‘fémttérbu_fy”ﬂiﬂgfand"'ft"ha‘.ttery near the village
flanking the beach at the east end (of the bay ;- the re-modelling of.. the old re
the Maker Heights, and the construction of a defensible ‘barrack:in their ;
changes made in this group of works are the omission of the intermediate W

Screasdon; with a
be judiciously: chos:
manent ditch‘and .




_ z{Ix
E'Tr ﬁaﬁﬂé imd Screa.sHon »uf’ tﬁe Sorks'on't he VARG H S H{ﬁ; 'I’me.

' I.-(fn‘ﬁ{nattelburyrﬂlll for avliich, ‘thOugh sl mclu&e"d ﬂﬁgﬁ(etS’éh' e o aTTRe ’?
% ‘made; “TH& ba,tfer ‘near” ‘Rame, now: ‘called “Polhaw ’quh is ‘been’

: i...ri’

18 been

,&ﬁ‘f“ ot ted With Tregantle’by,
(¢ flﬁttéfb }‘HHI fedommendeﬂ ‘bjihe Commssmners AR 'ﬂ” ‘fﬁ “‘ff
4 1&.':;35.15&511' Defences they proposed sn: wox‘ks ‘but ‘these’ ’wege alto chw Sz‘,gfhm
the Schedule submitted to. ‘Parhament ‘and hafe ‘never'been *sanét;gnedf :“’
¢ North-Eastern’ Difenc ‘they recommen eH:'an‘Untel’fLm"'!ﬁft r{” IDT“F' e
d Catdown, with’'an Tnner Li ine.. R e : A G gt
“Tiife 'has been  abantonéd,’ ni thé“Outer 'Lme*fhrown forwarﬁ .50 that,
fhe. 'hp er paﬂ; of the ’Lmra. 'Dstualj inistead of on Catdown. =& iy

é"'Staddon. ‘Heights Defences ‘they recomthended fwo works" cotinetted Swiden - b

.and.\w*lth Hooe Lake by lines of :ditch and ‘rampart. -~ Two, ﬂwoﬂqﬁmth Dmm‘_‘{ ik

E\KH ave been c_onstrucred and connected with ‘each -other ‘and with“Bovi- | =* 8
and ampart, but"the line coninecting them with "Hooe Take'has'been .« wuut
ian “lcl"" d wo"lf A called “;Fort ’"Stamford .on thé hxo‘h groun'd in rear, su‘b- bihecs

e
,hg'wt:p oceed o, re]ate the resu‘lt .of our enqmry ; e
la undertaken for the defence of the Naval Arsena.l and 'Port of Plymouth
ﬁmnceﬁ state ; the ‘sea «defences, with the exception ;of the ‘Breakwater
iren protection for {the guns, are nearly complete. . Several of the prmcxpa’l
nompleted and the others are-approaching, completion. “We have exa.mmecI
detail,; :and ‘haye, found them to be well and skilfully, constructed so farf
rma.nency and stability, and we are ‘of opmmn “fhat when {ﬁhem na,ture ‘and: :
m(lere_d their; almost total freedom from. accident, or failure J;eﬂeé "s”e"great ooy
6 have heen employed in’ thelrsconsﬁruchon. NI g

52 “
ngemenfs made or proposed Tfor the service of the. Lo

Sm DEFEXCES. -

: W
guns, a.gd “otherwise, - io
. riments of a modern armament, are," with the slight exceptions nohced MBS ek
0ts.,uzaf_i:he various works; well adapted for their purpose. . i s
ery, and the ‘batteries: af Fastérn and Western Kings, have "been eon- : Ldi
hfe‘i' uns than those noy alone considered fit to opppseahlp of W :
b re: modelle‘d if such guns are to be tounted in‘them, = =
nce ito.the.powets of resistance,iwe are: of opinion that when i;he works in:
tiction shall have heen: finished;and: adeqnaterJ armed;and imanned; an; -
mhé ‘sound and harbourby & hostile naval forcewould he an;operation; of,

_cu‘lt%a nd; dangers; {observing, however, that,the existing ipowet;of the works;
. Blde:bf:the ;soundiwould be muchincreased by.re-modelhng Gawsand:Baitery‘

armament, and by theaddition of submarinie defences; for whichithe necessary;
?uldrrbe made:s: With these: additionsawe believe that nothostileiforce prfile i
nidn 'eni;rance;by navalmeang’alone;into theisounde. v 1t i o
d.»tofthe morkSrﬂeswned and constructedsto prevent a rlandmg in «-\Whlte- .

¢ et of: oImen :that Polha,wn Ba.’d'.ery, run-supported; a,sxz{. ;now»;exzsts, ‘15?

Ta \ r‘:----. '{J,-:" 'r< i -"-"""P ‘,o .,. 4

‘yrz'-oa,d"wh1c11,monnccts 1b Wxth Tregantle, }aﬂd ‘whlch hwe (arey mformed
tlﬁufe& ‘forsthenvorks atyKnatterburyrecommended; by:the Commissioners, |

1 eans of moving guns of position to any threatened pomt and with asmall:

{'y of hetwy ‘guns to support Polhawn, that protection: agamst a landmg
pn’non does not at present exist might be obtained.. = reris LasEEE
dna.l precaution might be adopted by making some pr eparation for mountmo-
i or near Fort Tr eo-antle to ﬁre to,sea.wa.rd and to keep shlps ab a dlstance
”fthe coast, © G BN ataly

e e

atural d1v131011 of the Land Defences into four groups ‘has. already been .
the extract from ‘the Report/of-the'Uommissioners-already quoted. | b
Ject for which the fortification of these positions. isdntended is to prevent an, Object,

might hiave cffected a landing on any point of the coast beyond the immediate .. == = ‘73
iSen idefences Hrom'capturing theDockyardy soritakingup any positiondrom et

a‘B‘éU'hémBﬁfﬁéﬂ ‘ot déstroyed by firs ybubiadnotlongoline of defenee; suéh! Omision - -

ks c{mshtute, embracing a: circuit of 15:statite imiles; dsigtrongerathanits: Defoncen: oh >
theoentiraomission'of the SaltashDefenvés eatises aserions breach'in the

ténally lessens the powers of resistance of: the other works: .This omiission

n economlca.l grouuds, having been declded upon by the Government before

iifitary road, which has' ‘been gu é’ElE‘ﬁté'd' e '




Punstobe . concur in thinking that there was no, pressing necessity for in¢

Eijperedor  which the ermanent :fort_i_ﬁcélﬁioil,'of',fhis"jib_'Sit_iOIi'wqdld;héi’_é_

fencés, its inland situation and the extensive works with which it is conne
that its defence will be sufficiently provided for by making a car
and by the preparation in detail of well matured plans of such w
these should be of a solid and substantial character, and such as bein
short notice might speedily. be made defensible, and: eventually by.

become really formidable defences requiring very powerful means fort

gndforground , A similar course should be adopted with reference to the difficul
tleand  '1regantle 16

easdon.

and Screasdon, which the omission of the intermediate y
plated has left more open than is desirable in case of a t_hreb._fegijéf _
Norih-Eastern . 80, Of the works which form the North-East Defences Crownhill Rh
Tomars ™™™ centre, in advance of the whole of the rest of the line, is the most importagt’
Crownhill.  key of -the position ; much care and skill have been best'c':wed'.ﬁpdﬁ"
a formidable work to  attack, and; if properly defended, would requ
very powerful means for its reduction. e R
Should such an attack be made, it would, from its advanced position
of the ground in front of .the line, receive but little support fro
works ; the fire of which is limited by high ground in their imme
is especially the case to the left, and it would, “therefore, appear
careful study should be made of the ground on its immediate flanks ang
with a view to its occupation by strong field works at a time of “expaoted
without increasing the extent of the position for defence, would add m
powers of resistance ; the line of works, as now constructed, will ‘affo
to these field worlks. i o T PRI T o6 il st A s
‘The omission of Fort Widey and of the keeps at St. Budean
formed part of the original design for the occupation of ‘this groun
: siderable diminution in its defensive power. (IR
PromCrown-  *  The position from Crownhill to the Plym is one of greaf natur
Plym. has been well and skilfully adapted for defence. With the ordinary wor
to place a fortress in a state of defence at a time of expected at
adequate force, afford a very protracted and powerful resistance,

Between Fort 81. Between Fort Laira on’the’ right flank ‘of the North-Eastern De
gumsud  Staddon Position a break in the line has been caused bya departure from the;
: ] of the Defence Commissioners, by which the North-Eastern Defences h;
to the front, th&ir right flank nearly two milés, while the left flank of 1
Defences has' been ‘thrown  back,’ thus leavinga gap of’ about two miles f
fended, except by the' difficulties of the passage of the'River Plym:i
Staddon - The position betweenthé Plym and the sea as now oceupie
Eoinces completely protecting the batteries at'Staddon Point from a
high ground commanding' the eastern ‘side’of the sound ; ‘buf; fr
the works'do not now: provide for the entire defence ‘of: the posit
that the same course should be followed here as at Saltash,—viz
should be prepared by‘whichthe 'unoccupied ‘ground might be
by such works as might afterwards be‘extended ‘to provide for the comple
position, "1 Bik B IE BRI Wia OF ol 11 iy et
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Bnﬁs;? - 5 s i " BovISAND OR STADDON PoINT BATTERY,
3 LGOI B i S ORNO T S RO A0 N {ast (1 o P S A oY 5
Original De- -+ +82. This work was coriginally designeds in November 1860 ag

signand o . ‘batfery of .two tiers, to.mount, .50.68-pr. and-110-pr. guns, protected.
Ammamente”  a large detachedimagazine in the rear; i i o o e

Contracts were made for the. foundations’
in: 1861 abiiSedie o $HHAGEY oy ey

- o o F.c Rt e
el Pl e . g b R g5 g T AL R T ol e L e e
PR LN D s ¥R Mrd R G HRE A S ) y15e

2 b

b AT AT 1
I B

1%

5



xliii

: , 1864 the plans were revised, to adapt the work to the heavier artillery of the Prxovnu.

ot day, and it is now proposed to mount 23 guns of 12 and 18 tons in a single tier Reviced
= .mates protected by iron shields, with magazines and stores in the basement under- e

the gun casemates, instead of the detached magazine referred to above, ) 7

“In September 1864 a contract was made for the completion of the work on this
.od plan. .
%dhg foundations are on rock, it is well and solidly built, and there is no reason t-.o Report..
¢ its stability and permanency, or its capability of resisting any attack to which it
: exposed. 7
’ Irf(};e airra.ngements for the service of the guns are generally satisfactory; but to meet ¢
the requirements of the present day, some slight modifications may be necessary.

In this work the powder passes from the magazines into side passages, and provision
1d be made for lighting them. The disposition of the bays should be so arranged as
interfere as little as possible with the lighting. In some instances the lifts are in the
vediate neighbourhood of thé hatches, and the allotment of the openings prepared for
. lifts and lights should be re-arranged, or the position of the hatches altered, to
sove any risk that might arise from this cause. '

The estimated cost of this work in the Schedule of 1862 was 80,000/, which was Egimate. .
educed in 1863, on the revision of the plans, to 60,000. and has been subsequently
 satinucd at that sum. The estimated cost of the shields in 1867 was 22,0001., making the
Setal cost of the work as then estimated 82,0001, - The sum expended to June 30th, 1868,
43 4291., the further sum required is 14,8357, making a total of 58,264l. The
| @timate for iron shields is 29,9001, and the whole cost of the work, when completed,
& estimated at 88,1641 '

BrEARwWATER FoRrT. i I o

83. This fort is placed immediately behind the centre of the Breakwater, in SiX guuinal De.
loms water. : : sign.
The original design, approved in November 1860, was for a work constructed in
onry faced with granite, with four floors protected by bombproof arches; the two
wer floors for stores and barracks, and the two upper floors for 33 guns, with a battery Armement. -
seven guns on the top above the casemates, to fire through embrasures in a masonry
. penapet. The whole of the 40 guns were to be protected by iron shields. '
: The foundations were commenced in 1861, and have been carried up solid Foundations. -
#wer the whole area of the fort, according to the original design, to a level of 2 feet
#bove low water mark ; above this level the work has been subject to several modifications
®Wasequent in great measure on the development given to the power of artillery. ol
The fort, as now designed, will consist of only two floors, the lower for magazines ponscd
= ] H = esign.
stores, and the upper for 18 heavy rifled guns in casemates, entirely protected from Armament. -
fire by iron, and preparation has been made for adding on the top two turrets for
*0 guns cach.
e The work is ready to receive the iron superstructure, having been brought up to .a superstructure -
he} of 16 feet 6 inches above high water of spring tides, or 12 feet 6 inches above the
of the Breakwater ; it appears so jar to have been well and skilfully constructed as
14Tds permanency and stability, and to be fully equal to the support of the structure
: 15 to come upon it, but some of the arrangements above this level do not appear :
: ether satisfactory; the arched domes, as designed for the support of the turrets, are i’,‘;e,l;::;;i};;“
- o Strong enough, and the proposed manner of securing the pivots to those domes is not '
adapted {o sustain the shocks to which the work may be subjected in war. These
: gements, however, are merely to provide for the addition of turrets in case their
Tuction should hereafter be approved ; we are informed that it is not intended at
3 nt to ercet them. and their cost is not included in the estimates which have been
: elfu?d to us, nor has the design for them yet been finally decided upon; it will,
ﬁ:! & only be necessary that these points should be carefully considered before their
. 8 T“ 1S proceeded with.
X ¢ passage by which the cartridges will be conveyed to the lifts is only 3 feet wide,. Armangements
m Arangements for the supply of powder will therefore be necessary, to prevent con- by of
‘ﬁeanld delay. The recesses for the lifts are too contracted, and should be ‘ytdened
®ae ofni Y to allow two.men to work together in placing the cartridges in the lift. In
&g} '¢ magazines the hatch is directly opposite to the lift recess, an arrangement
X _f;dl;; objectionable, and which should be altered. 2 i ’ b,
; en.»s for_t, as far.as it has gone, is well and skilfully constructed ; the arrangements Report. . .
Service of the guns are satisfactory; the masonry work appears to us Sl
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 further recommended: that the existing works on:Maker Heights should be repair
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¢ attack from
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to. be of adequate strength to resist the attack of ships armed with the most
artillery of the present day, and to protect the magazines from danger ; but iy ac i
with our imstructions we have not enquired into the resisting power of the iro? “ay
structure. '
The estimated cost of this work in the Schedule of the Act of 1862 was 145,000
this sum was in 1867 increased to 155,000/. The amount expended to the EJUthI' .
was 100,1421, and the further sum of 66,920/ will be required to complete it iy, J
total of 167,0621. ’ llkm‘
With reference to this increased cost as compared with the estimate of
would appear that if the fort had been completed according to the designs whigl, 2
then been approved, there would hiave been a small saving upon that estimate, The e
therefore is to be attributed to the additional precautions which have been consj
necessary as a result of the last year’s experiments at Shoeburyness, and we fully ¢
in the necessity of their adoption. ' -

PrckrecomBe BATTERY.

84. This work was designed in November 1860 as a casemated granite battery fop
68- and’'110-prs. in two tiers, and 16 guns on the platform, all protected by iron ‘shi
with a large detached magazine in the rear. It was re-modelled in 1864 : the Mmagazing
were removed to the basement under the gun' casemates, the two tiers of guns ,,".-
retained, but the guns on.the platform were given up. It is now intended to mount 4§
12’and 18-ton guns, protected by iron shields, which also-cover the vertical space betwegy
each casemate. :

The foundations of the work are on rock, and there have been no failures. Tt is well
and skilfully constructed, both as.regards permanency and stability and its power
resisting any attack that might be made upon it. The magazine arrangements are simj
to those at Bovisand, and’the observations-there made will apply equally to this work,

_ Here, where the shields protecting the two tiers of gun casemates are continness
vertically, we recommend that provision: should Be made to prevent the men, w
loading, suffering from the concussion from-the guns fired above or below them.

The estimated cost of this work in the Schedule of 1862 was 85,000L; it was
reduced in 1864 to 80,000, and again increased in 1867 to 87,000l The cost of the
shields was then estimated at 42,000/., making a total'of 129,000/ The sum expended
to the 30th June, 1868, was 66,5251, and a further sum of 14,3511. is required to come
plete it, making a total of 80,876/. The cstimate for iron shields is 68,2501, making
the whole c'ost;of the work, when completed, 149,1261.

CAwsAND BATTERY.

85. This is an enclosed work mounting 9 guns behind earthen parapets on the se8.
faces, and 14 guns on the land side; it:is armed with 68-pounders, 8-inch guns, and 7-
breech-loading rifled guns: it was commenced in 1861, and' completed in 1863,
well constructed so far as permanency and stability are concerned. The arrangem
for.the:service of the guns are adequate to the existing armament.

It is.commanded by the high ground immediately in its rear, and is chiefly inten
to: oppose any:attemptito land'in the bay. If re-armed.with heavy rifled guns it m
assist im: opposing the. entrance of- a. hostile fleet into the sound, and afford suppo
Picklecombe against an. attack: from the southward: This support would be the =
necessary should the construction of the work. on/Hooe Lake Point; recommended by
Defence Commission, not be proceeded with ; no provision has been made for this
i the Schedule of 1867, B

To obstruct: a force landed near the village of Rame, the Royal Commiy
sioners‘recommended, in addition to the battery at Polhawn, the construction of a-SW=2&
work on Knatterbury Hill, and the land required for it has been purchased.

strengthened. No. provision-is now made: tos carry out these recommendations-
absence oflany works on these: points might expose Cawsand Battery to an abtac.k e
tlie rear that might.render it' untenable; and thus prevent it from, fulfilling the Ob.}e"k
whichyit:is chiefly- intended.

There have been no failures of any importance, and the work is,\\'ell-constructed
‘The:estimate for thisiwork: in the Schedule: of:1862 amounted to 10,0001 in &
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reviously charged against the Annual Estimates. In 1863 it was increased PL:H_O_U!!- .
and the expenditure upon it, under the Loan, amounted to 12,9141, The g
£ the work has been 16,1711.

%9570 P
':1 e ()0 Lr
__..'* cost (1)

&+

SuMMARY.—OUTER SEA DEFENCES.

0@, In 1862, the estimate for the works forming the Outer Line of the Sea Defences Fstimste.
te;l in the aggregate to 820,000l This estimate was reduced in 1863 to

g o, and in 1864 to 298,000L In 1867 it was again increased to 315,000L, with

= ea0]. for shields, making the ,tot_al estlma.te_d cost 379,0001. _ _ .

‘". total cost of the works is now estimated at 322,373L, including 3,2571., paid

§ of the Annual Votes, and the cost of the shields at 98,150L, making a total of
5931, of which 417,2661. will be charged against the Loan. Y

SEA DEFENCES.—INNER LINE.

DrARE’s ISLAND.

" 87. The lower battery on Drake’s Island is a granite casemated battery for 21 12-ton Vasign
protected by iron shields.. ' Armament.
= There is a large magazine in the rear entirely protected from fire, communicating by ' aagasine ac-
@hterrancan galleries with the expense magazines immediately in rear of the passage commodation.
‘ebind the casemates. At the time of our visit there were only three of these expense
magazines ; a fourth has now been planned, but the original design having been modified
Werder to give more protection to these magazines from direct fire, the approaches to them
#d to the shell stores are so contracted and inconvenient, that we doubt whether the
ipply of ammunition to the guns could be maintained with the rapidity required in this
smportant position. ) .
- The upper battery was designed for a barbette battery to mount five of the heaviest Design of
d guns. The design has now been modified, and so altered as to admit of its adaptation UpperBattery.
the Moncrieff system, should that. system be adopted. The alterations necessary to
‘#ect that object are also shown on the approved plans. According to this design it is
* Mlended, in constructing the barbette battery, to carry up the retaining walls of the
E es to the full height required for the Moncrieff carriages. The upper part of these’
will thus be exposed to fire from ships in the offing; we think this objectionable,
- S we recommend that the walls should not be raised in the neighbourhood of the guns
- Wil the Moncrieff carriage is adopted.
3 The .foundati.o_ns are on rock, and the work is well and skilfully designed with refe- Report.
:“ to its stability and permanency, and also to its power of resisting any attack that

Y be made upon it. The arrangements for the service of the guns are good, subject
- Bthe foregoing remarks on the magazine passages.
g ‘WIOH 1862, the estimate for this work was 35,000L.; in 1863, it was reduced to Estimate.
& 3-.; and in 1865, it was merged in the Estimate for the Inner Line of Defence.
“e%stmmted cost of the shields in 1867, was 22,000.. The amount expended to
& Pth; 1868, is 26,5861, and a further sum of 8,222. will be required to complete
‘lnualml%::} total of 34,8081 It is proposed to charge 5661. of this amount to. the
vy stimates; the estimate for iron shields is 27,3001, making the total cost of
kg when completed 62,1081, and the charge against the Lioan 61,5421. Should the

 aar e system be adopted for the upper battery the additional cost would be 1.4161
b '_"hng the total 63,5241, o . : sl

GarpEN Barrery, MountT EDGCUMBE.

by ir?naéhimf? Garden Battery_is a casemated granite battery _for' 7 guns, to be protectgd Dealainni
el e ds. It was b_egun in 1862, and completed, exclusive of shields, in 1863, in Armament.
Y with the original design, for the sum of 7,8041. B o
% ((:e }uagazines as constructed are not secure against a front fire. 'The attention of Revkiln of
Hore |, 1S of the W?ul‘-]?eparﬁmen_t was-called to this defect, and a plan has been laid Magazines.
S for remedying it which, if carried out, will afford the desired security. : There
G



Punoom. © were also some complaints of dampness in the magazine, caused by defectg n
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‘importance 't the position that they recommended the addition of a permanent df

asphalte that have now been remedied.
The work has been well and skilfully constructed with reference to its stabil
permanency, and also to its power of resistance, with the exception above Pointeq ty
In 1862, the estimate for this work was 8,0001., and it was increased to 10 00""
1863 ; it remained at that amount till merged in the Estimate for the Inner Liva
estimated cost of the shields in 1867 was 7,0001. ;
The amount expended is 7,804l. The estimate for the protection of the 1,
is 1,8981., making a total of 9,7021.; this additional expenditure will not be charged ?ﬁ‘
the Loan, but will be provided in the Annual Fortification Votes. Sl :
The estimate for iron shields is 9,1007, making the total cost of the work
completed, 18,802L., of which 16,904.. will be charged against the Loan. > vhey

BEasTery Axp WesteERNy Kings.

89. New earthwork open batteries for 7 and 9 guns respectively,
brazures, have been added here to previously existing works;
in 1861-2, and there have been no failures in their construction,

The supply of powder to Eastern Kings would be maintained with diﬁﬁcu]ty
existing arrangements. The parapet and traverses, and the protection of the magazi
in these batteries, are not calculated to resist the fire of the heavy artillery of
present day, and in these respects therefore, if considered of importance, they should
re-modelled to meet the requirements, both offensive and defensive, of any attack
which they may be exposed.

. The amount for these batteries included in the estimate of 47,0001. for the innes
‘line, is stated to be,—for Western Kings, 2,9007., in addition to 2897, previously
pended under the Annual Estimates; for Rastern Kings, 2,100.. The amougf

expended under the Loan has been,—for Western Kings, 2,8871., making a total {
3,176l. ; and for Eastern Kings, 2,019

thcyﬁring through egy
Y were consf.mq‘

SUMMARY.—INNER SEA DEFENCES.

90. In 1862, the estimate for the works forming the Inner Line of Defence to Hamoase
‘amounted in the aggregate to 48,000/, In 18063 and subsequent years it was 47,000
In 1867, the cost of the shields for these works was estimated at 29,0001., making the
estimate under the Loan 76,0001,

The cost of the works when completed is now estimated, exclusive of shields,
49,4161,.0f which 46,9521, will be charged to the Loan; the cost of the shields is esth
mated at 36,400Z, and the total cost of the works 86,1051., of which 83,3521 will be

charge .against the Loan. The .excess on the estimate of 1867 is wholly due to the
increased cost of the shields.

WESTERN DEFENCES.

91. These defences occupy ‘a position, known as the Antony Position, one mile 2
quarter ‘in length, extending in front of the village of Antony from the St. Germ prt
River to ‘the sea, and are ‘designed to ‘shut an enemy out from access by land to ®
peninsula within them, from which’he might bombard the dockyard and arsenal. ., S

According to the design upon which 'these ‘works were commenced in 1858, it WeES
intended to occupy this position by Fort Tregantle on the left, and Fort Seraesdon on
right, with a minor intervening work about midway between them; this plan 288

provided for the construction of permanent lines to secure the left flank bet®

Tregantle Fort and the sea, and the right flank between Scraesdon Fort and
St. Germain’s River. The Royal ¢

ommission adopted this design, but attached so M

up at the time of expected attack.

‘The land had been purchased ‘for the whole of the above works previous t0 1

but the ‘two principal forts only, Tregantle and Scraesdon, with the line bet
Tregantle and the sea, have been’ constructed. ;

r
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ForT TREGANTLE. PLYMODTH,

9. Fort Tregantle, on the left flank, designed for 35 guns, exclusive of the lighter Design and
~_for the defence of the ditch, is an enclosed work, about 360 feet above the sea, haying Ammament.
= . on the east, the north, and west sides, with revetted scarps and countersearps-
o by caponnitres. The southern side facing the sea is enclosed by lofty casemates

"y up as barracks, so arranged as to permit of a complete flanking defence, both by
rv and musketry. Within the work at its gorge 1s a masonry keep with guns in
= ates looking into its interior, and with an earthen parapet on top; this: keep

Sgins the main magazine, and is surrounded by a ditch with revetted sides flanked
e ]eries.
whole of this fort appears to have been solidly and carefully constructed, Repori:
4 po flaws or failures have occurred during its construction. '
The original design Has been substantially followed in execution, with the exception

» omission of a small advanced work in front of the salient. There have also been
 variations in the ditch and rampart on the north front, combining improvements in

ace with economy in construction. The keep has also been altered by advancing it )
waee into the body of the work, thus simplifying and improving the trace of its gorge; :
o additional galleries have been constructed in the ditch of the keep. : ¢

© With reference to the actual construction of the work we found that the main Improvement
seazine had proved damp from the infiltration of water through the rock in which it °f }#geane.
been constructed ; measures are in course of execution to remedy this evil which
ise a satisfactory result, .
" A revetment wall supporting the extreme left gun of the work has been carried up S oxaons 21
gbigh that the upper portion is exposed to fire from the front which would endanger "o
gun. Some alteration appears desirable at this point, which can be done at slight
figense, but with the loss of a position for one gun. :
o The embrasures are, in several instances, formed with heavy blocks of granite at
gir inner angles, which are objectionable as likely to cause much loss to the gun
chments; the Committee recommend that they be removed, as also the interior
®wetments of the parapets adjoining the embrasures where they can be struck by shot.
» The arrangements for the service of the guns are adapted to meet the requirements
i@ modern armament, ,
& As regards the powers of resistance of this work we consider that, subject to the pyers o
Bgoing remarks as to one gun on the left and the granite blocks in the embrasures, resistance,
fort is well adapted for the purpose for which it has been designed ; but we are of
on that the masonry of the keep, with its gun casemates, would be exposed to serious
by the fire from guns placed in battery against the work. The exterior of the case-
#d barrack, 45 feet in height, on the sea side, is entirely open to view from its very
at ranges of 1,200 yards, with elevations that are not difficnlt of attainment, and
fore it is advisable that arrangements be made by which ships in the offing
5t be subjected to the fire of a small number of heavy guns, to prevent them from
.8 UD 2 position which might be seriously detrimental to the defence of the fort and
Bing defences. According to present arrangements no heavy gun can be brought
ar from the sea front on ships in the offing.
¢ estimated cost of this work in the Schedule of 1862 and subsequent schedules Estimate.
130,000/, in addition to 63,4941, the amount previously expended under the Annual
v The expenditure under the Lioan to the 30th June amounted to 135,4251. The
Sum required for the revision of the magazines, and the alterations suggested, is
_ making a total of 136,56051., of which 880/. will be provided out of the Annual
?32)% 3135,6255. will be charged against the Loan. The whole cost of the work will

- |
-

ForT Scrarspox.

“33: Fort, Seraesdon, on the right of the Antony Position, was designed in 1859 as a de- Origina,
iy York upon two levels, completely enclosed in a ditch with revetted scarps 30 feet in De&™

lﬂf?nl\'e{l from eaponniéres and galleries within it. That part of this fort which is on the
z:ne‘ el, 254 feet above the sea, has two faces, the west and south-west, looking over

.mr.}’ In front of the Antony Position ; and a thivd, the south, sweeping the ground
Thmdy 'n rear of Fort Tregantle. 27 guns will be mounted on the ramparts.
o rteh liortlon on the lower level, 173 feet above the sea, has its principal face towards

O¢

king across the St. Germain’s River, and a short face on the north-west
Up that river, '
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According to the original design it was intended to construct an interior ¢ :
within the work on the upper level, to be formed by a range of casemate( buil d‘_’sﬁ
parapet on top running completely around and parallel to the exterior sides “‘it},la"
casemates across the work from east to west separating the part of the for,t on ":e&lt*_’
level from that on the lower,

This latter line of casemates being covered with earth towards the norty, and hyge
a parapet on it, was designed to serve as a screen to prevent the interioy of Lh:e wo .

being seen from the high ground on the opposite side of the St. Germain’s River
2,000 yards distant.

nel

94. This design, but omitting the keep, has been followed in execution wigy
deviations in the flanking galleries of the ditch, and the whole appears to hayg T
constructed in a manner to ensure permanence and stability. The escarp rey, Ly
of the lower work are all arched, communicationg having been made t-hrough the t;:?‘
the arches and loop-holes in the chambers, thus constituting a complete escar hd
for defence aronnd the lower work. During the progress of construction it m
evident by the development of eracks over some of the openings between the ¢
that the thrust against them was too great at that particular spot ; the openings » the
walls were therefore at once reduced at an expense of 1,8001., since which time ‘hmﬁ
been no further movement, and the work appears perfectly stable.

The interior casemates round the exterior sides of the upper work h
constructed, and as a consequence the barrack accommodation has been most m
reduced. It is intended, however, and in fact it is absolutely necessary, in order to
this fort defensible, that a massive traverse should be constructed across its te
to protect the existing casemates and especially the entrance to the grand m
which is to be re-modelled, from the effect of shot and shells coming over the frong facen
of the fort, to which they would otherwise be exposed. This traverse, as designed, i

‘be supported by relieving arches, which will be fitted up for the accommodation of aluus
80 men.

Three haxo casemates which were not in the original design have been added
the lower level, the guns from which are intended to sweep the St. Germain’s
towards the east. As these guns are not of any great importance in the defence, snl
unless the Saltash Position is occupied may be exposed to direct fire of artillery, it
appear doubtful whether much advantage has been gained by their addition.

The arrangements for the service of the guns on the ramparts have not boess
completed, and the. embrasures have not been cut.  'We have, however, to remark thal
the magazine accommodation is ample, and we are of opinion that it will neither e
necessary nor advisable to complete the arrangements for placing guns on the ramparié
until a necessity arises for the fort to be mantled for defence. g

In reporting on the powers of resistance of the Forts Tregantle and Scraesdon ih;_%

necessary that they should be considered together as forming, in conjunction with
other, the permanent defences of the Antony Position.

ave not

.- 9b. Although these forts in themselves are very powerful, the ground in their
diate front is so undulating that an intermediate work as contemplated in the org

design and approved by the Defence Commissioners would be necessary to supples

them in case of attack, for the purpose of Sweeping ground which affords extensive €

and favourable positions for the attack inconveniently near to them. 'The position
also be much strengthened by the construction at a time of expected attack of a ramj
and ditch between Fort Screasdon and the St. Germains River as originally inte
now protected only by a slight earthen breastwork.

The permanent line recommended by the Defence Commissioners to connect tk
forts has never been included in any schedule of works approved by Parliament, b.ut
estimates include a military road covered by an earthen breastwork for communica®
along the whole length of the position, which is to be made at a cost of 3,767k,
will add much to its strength.

We are pot prepared to recommend that the intermediate work should be uZ :
taken at once, but it is so essentia] for the defence, that it is desirable that car®
studies should be made and a well-devised project prepared, the execcution of W
could be undertaken at any required moment with a view to the full occupation 0
position by strong works in a manner which would permit of a solid defence. edt

- The estimated cost of Scraesdon, in the Schedule of 1862 and subsequent sch

was 130,0007., in addition to 16,8031, expended out of Annual Votes prior to the g
The exvendiiure ta Juna 2041 WABQ ety R Lo s o e T

L)
.
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lete is 10,7811, making a total of 120,6081., chargeable to the Loan, and the whole Beauotre.
wnzpof the work when completed will be 137,4111.
o0 The cost of the military road connecting the two works amounting, as state(_l,' to
5 7671., 1 also charged against the 260,0007,, taken as the cost of the Aritony Position
2 e Loan.
wde&‘;ﬂ total cost of the two works, including the military road, is estimated at
:331 1771., of which 260,000.. are to be charged against the Loan, being the exact
.mo’uut of the estimate,

PoruAwN BATTERY, KNATTERBURY Hrrr axp WHITESAND BAY.

96. The only other work strictly belonging to the sea defences is Polhawn Battery. Pl i
This is a casemated work mounting seven 68-pounders, firing through embrazures pierced
+n oranite walls, and having a loop-holed gorge for its protection on the land side: It is
il::tznded to command the approach to the eastern side of Whitesand Bay, ‘and is Position.
- gnsupported by any other work or battery, but is connected_ with Tregantle by a qnhta.ry o
road, which has been constructed along the top of the ridge overlooking Whitesand Military Road
Ba.YJ to afford an easy communication for guns and troops from the Antony Position to
(_}a“"sa,nd Bay and the Maker Heights. The disembarkation of. a force in \-Vhltesa:nd
& Bay, in rear of the Antony Position, must at all times be a most d1ﬁ‘1.c.u1t operation, which
~ would seem to have been sufficiently guarded against by the facility thus afforded for
. moving a few guns of position -along this road, and by the construction of the Polhawn
. Battery, if that battery were so supported as not to be readily silenced from the sea. ;
The left flank of Polhawn Battery is exposed to the attack at short ranges of ships Beport.
anchored out of line of fire from its guns, and it could not in our opinion offer a long
resistance to an attack from that quarter, against which it would be perfectly powerless.
This work was constructed in 1861-3, and appears to have been well executed so far
as materials and workmanship are concerned, and the arrangements are adequate for
the service of the guns with which it is now armed.
A site has been purchased at Knatterbury Hill, a short distance to the nort_hw.a.rd Omission of
~ of Polhawn, the occupation of which was recommended by the Royal Commission, Eﬁgﬁb :
- for the protection of this work from assault, and also to support the battery at Cawsand ; ga o>
but no work has been ordered on this site, and instead of it the military road alluded
to has been made. The amounts estimated for Whitesand Bay and Knatterbury in the Estimate. .
Schedule of 1862, were respectively 10,0007. and 5,000.. The expenditure has been,—
on Polhawn Battery, 8,8501. and on the military road, 5,776L., together making 14,6261, ;
The position of Knatterbury is one of great importance to the protection both of Polhawn
and Cawsand.

4

NORTH-EASTERN DEFENCES,

97. The Defence Commissioners recommended an Outer Line to be taken up for the Recommenda.
defence of Plymouth, on the north-east, its left on the Tamar, slightly in advance of Borof @
Saltash Bridge, and its right on Cat Down, supported by an Inner Line. The Commision.
estimated cost of the works forming the two lines, including the purchase of the land,
amounted to 1,550,000l. The Government did not think it necessary to incur this heavy Design
oipense, and they decided that only such works as could be executed for the sum of adopted.
350,0001. exclusive of land, or 600,000/. with land, should be undertaken, thus reducing
the cost on this front alone by the sum of 950,000. To carry out this decision of the
Overnment, several schemes were considered, and it was finally determined to abandon
¢ inner line, to advance the right of the outer line to Efford, near the head of the
J:‘!EL dBasin, and to occupy the ridge which connects the villages of Egg Buckland and
- Budeanx.
In this design the batteries at Ernesettle and St. Budeaux were supported by keeps
o0 the high ground immediately in their rear, and a work called Fort Widey was designed
oceupy a position near Knacker’s Knoll flanking the ground in front, right and left of
fownhill; no provision has been made for these works '
Immediately in rear of the works from Ernesettle to Laira inclusive, a military
covered by a parapet, extends along the whole of the North- East Defences,
aﬂ"()l‘ding a convenient communication between the works, and adding materially to the
Tength of the position. :
18 The works on the line, excepting Efford and Laira, were commenced by contract in
~ "°93. In 1866, the contractor failed, and from that time the works have been carried on

.
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by Officers of Engineers without the intervention of a contractor ; the resy]s We an '
informed, has been satisfactory, both as to execution and to economy, T TE g

Eryeserrie ForT,

98. Iirnesettle Fort, forming the left of the position, is 210 feet above the sea
situated on a spur extending from the village of St. Budeaux towards the Tamar. I
contains a casemated barrack for 60 men. It is intended for an armament of 15, t
and 6 mortars; the guns in an open battery, with three large traverses, covering expe
magazines, the mortars under bombproof arches on the west flank. N

The ditch in front is cut in the solid rock, and is 25 feet wide at bottom, wit} sid
sloping at one-half to one, the base of the slope being equal to half the height, =
escarps are over 30 feet in height, and the counterscarps vary from 15 to 30 feet - I
rear is a gorge wall, 30 feet high, and the whole enceinte is flanked by musketry gallerieg,

There is ample magazine accommodation, but the- protection to the main Magazine
as shown in the plan, was scarcely sufficient. The plan for remedying this defect has
been prepared, and the cost of the alteration is included in the estimate.

No special accommodation appears to have been provided for artillery stores, byt
there would be no difficulty in appropriating - suitable places for them when required,
This remark will apply equally to all the works to the left of Crown Hill.

In the mortar battery the opening between the casemate and the earthen parapet in
front appears to be rather narrow for the proper service of the mortars. It also seems
desirable that the passage giving access from the interior of the work to the mortar
battery and to the casemates should be covered by a traverse in front.

The amount expended to 30th June, 1868, was 15,0001., and the further sum required
i5.2,6301L., making the total cost 17,6301

Acaton Forr,

99. Agaton Fort stands on a hill, 280 feet above the sea, 480 yards in advance of the
village of St. Budeaux, and 800 yards from Ernesettle. It is surrounded by a ditch and a
gorge wall of the same character as at Ernesettle, and is flanked by guns and musketry,
It is constructed for 20 guns, all in open battery, excepting one in a haxo casemate on
the left flank, and 6 mortars in 2 nests at the foot of the exterior slope.

The amount expended to the 30th June, 1868, was 35,0007, and a further sum of
6,1381. is required to complete it, making a total of 41,133/ ‘

KxowLes BATTERY,

100. Knowles Battery is on a spur 190 feet high, slightly in advance of the general
line, and 800 yards from Agaton on the left, and Woodlands on the right. It is con-
structed for an armament of 13 guns in open battery, except one in a haxo casemate on
the right flank. There are three expense magazines in traverses, and a reserve maga-
zine in the guard-house, affording sufficient accommodation for powder and shells.

The ground in front of this work is swept by the fire of Agaton and Woodlands, but
the ditch itself is devoid of flank defence. The scarps are cut in the rock at a slope of
one-half to one, and are a little over 20 feet high. The gorge wall is 30 feet high, {md
is flanked by a gun and five loopholes on each side of a two-storied guard-house, which,
towards the battery, is covered by an earthen parapet, which will be protected by a
stockade at its foot. _

About 1,000 yards in advance of the line joining Knowles and Woodlands, the
ridge of which Crown Hill is the highest point terminates in an eminence calle
Whitleigh Hill, 325 feet above the sea, or 135 feet above Knowles, and 95 feet above

- Woodlands; this hill limits the fire of these batteries, and offers a strong aggressive

Limate,

sition,

mament.

position, from which the works to the left of Crown Hill might be attacked.
The expenditure to June 30th, 1868, amounted to 18,000!., and a further sum of
1,6621. will be required to complete it, making a total of 19,6621

*

WoopLaxps Forr.

101. Woodlands Fort occupies a site on the ridge, half-way between the villages of
St. Budeaux and Knacker’s K nowl, at an elevation of 230 feet above the sea, and hls
constructed for an armament of 18 guns, of which two are in haxo casemates on the




Ii
fanks, The ditch is on the same scale as at Agaton, and is flanked by guns and Purxewms,
usketry, et ;
Tt has a defensible guard:room and casemated barrack accommodation for 100 men
M addition to that afforded by the caponniéres and flanking galleries, and bas ample
[dccommodation for powder and shells mn three expense magazines in the traverses, and
A Mmain magazine, . _ :

The expenditure to the 30th June, 1868, was 20,0001, and 7,973l will be required Estimate.
 0.complete it, making a total of 27,9731 : : ;

,OﬁOWLIHH;L. A .

102. Crown Hill, the key of the North-Eastern Defences, stands unsupported upon Position.

the hill from which it takes its name, about 500 yards in advance of the Knacker’s Knowl

L010ss roads, and of a line drawn from Woodlands to Bowden. It is distant 1,800 yards

Hfrom Woodlands on the left, and 1,300-yards from Bowden on the right, and is constructed Pt

 for an armament of 32 guns, of which four are in haxo casemates, and 6 mortars. The “™*%
highest point of its parapet is 450 feet above the sea. :

The diteh is 30 feet broad at bottom, excavated in the solid rock: the escarp IS Design.

Tevetted with masonry, and the. counterscarp formed. as in the other works, at a slope of

" one-half to ‘one ;—one double and five single caponniéres for guns:and musketry flank the

branches ‘of 'the “ditch; in front there is a covered way, and the Leats which convey the

Principal part of ‘the water supply of Plymouth and Devonport pass under the northern

acis in' ‘tunnels ‘having communications so- constructed 'as to be:available as connter

ines if required. : ! : ;

" There are casemated barracks for 300 men, and provision is made in well protected

azines for an ample supply of powder and shells. Suitable provision is also made for

illery stores, side-arms, &c. ' SRR o g 2 i
The expenditure to the 30th June, 1868, was 57,0007, and a farther sum of 19,4097, Betmate.

required to complete it, making a total of 76,4091.

_ Posrrion 18 Front oF Ece Buckraxp.
108. This position is occupied by—
2 i IBow'den Fort;
Egg Buckland Keep; -
. Forder Battery ;
Austin Fort.

Bowpex Forr.

104. The western face of Bowden flanks the valley towards the rear of Crown Hill. p ...
The eastern face commands the front of Forder Battery. It is constructed as a work for Armsment.
12 guns in open battery, and 3 mortars, standing 345 feet above the sea. The ditch is Deen
excavated in rock, and is flanked at its salient points by musketry galleries; the escarps
and counterscarps are formed at a slope of one-half to one. The gorge is closed by a
wall 22 feet high, flanked by a defensible guard-room, containing bombproof barrack-
rooms for 16 men, and there is ample magazine accommodation. :

.+ At the time of our visit little had been done to this work since the failure of the
contractor. = 2

.~ The expenditure to the 30th June, 1868, was 11,0001l., and a further sum of 4,8917, Estimate,
will be required to complete it, making a total of 15,8911 ' :

Eage 'Bucxmm) Km.‘

-~ '105. This work stands 857 feet above the sea, 400 yards to the east of Bowden, and pyz0.
- 800 yards from Austin on the right, and occupies the most commanding point of the Desiga.
.~ position; it is designed as a barrack keep to afford accommodation' for the garrisons of
. the adjoining works, as well as to increase their defensive power. It has revetments
30 feet high flanked by musketry, and completely protected by a glacis. The two-storied
casdfn;laeiielzd barrack contains accommodation for 230 men, and ample stores for powder
nd shells, : -

. .The expenditure to the 30th June, 1868, was 10,000/. A Turther sum of 4,642

will be required to complete it, making a total of 14,6421, g



Prymours.

JPogition.
Armament.
Design.

Description

f position. -

rmament.

- keep, stands on the last spur of the range, and is 312 feet above the s

. 8,607.., making a total of 20,6071

- pleted is:now estimated at 252,9551. As this sum includes the purchase of;

-sufficiently near for all practical purposes, the total sum being accurately
-estimate for the completion of each work has been separately made, and w

eoor
bpry fann

AL B o ForpEr BATTERY.

- 108: Forder 'Battery stands on a spur below Egg Buckland Keep, at;
344 feet above) theisea, and is constructed for an armament of 16 guns, with f
containing .eﬁ%{magazines. The terreplein is entirely open to the B
Keep. RIS A

The front, from Bowden to Austin, is covered by a ditch, flanked at its salient o
of Forder by a double caponniére, communicating with Forder Battery and Eob#f
land Keep by an underground gallery. The other portions of this ditch, n
teral works, are flanked from them, :

This work is less advanced than some of the others.

to complete is 6,4527., making a total of 16,4431

-AusTiN Forr. -

107. Austin Fort, on the right of the Egg Buckland Position, and 800, yar

tructed for an armament of 15 guns and 5 mortars, with five traverses containing
magazines. 'The ditch is cut in rock, at a slope of one-half to one, except;
counterscarp, which has an arched revetment in.masonry, with a loop]
communicating at each end with the gun casemates and musketry gallerie
the ditch. The gorge wall, 30 feet high, is flanked by a central guard-ho
tiers of guns and musketry, and containing barrack accommodation for ahout;
and a reserve magazine. . . . ' ; ik
The expenditure to the 30th June, 1868, was 12,0001., and the further sum’

SUMMARY.—ERNESETTLE To AUSTIN.

108. The cost of completing the military road from Ernesettle to.
estimated at 2, 6657, ; with this addition, the cost of the works of this division
.general charges not yet exactly apportioned to each separate work, th
incurred to the 30th June, 1868, on each, must be looked upon as approximate

&

be accurate and sufficient.

Errorp AND LAIrRA POSITION.

109. The right flank of the North-East Defences is occupied by two work
and Laira Battery, separated only by a distance of 300 yards from centre _
. Fort Efford statids on the last knoll of a ridge extending from Compton, at 2}
of 246 feet above the sea, and 1,300 yards from Austin. R
Laira Battery is placed on a lower spur, overlooking the Laira, atan'e
123 feet. : : :
The ground in front of both works is steep, in many places inacces )T Tequir
Dut little labour in scarping to make it so; ditches, or counterscarps, have therefore
found unnecessary. For flank defence each work depends upen the fire of¥coll:
Dbatteries. e -G
A curtain, with an emplacement for four guns, has been thrown across the valley.betHee
Efford and Laira, and its ditch is flanked by two casemates for guns at Effor
An emplacement for five guns hfxs heen prepared on the military road connect
and Egg Buckland, and another for six guns has been designed 300 yards LI
Battery ; two of the guns to bear on the right of Laira Battery, and ifdlﬁlf.; n

River and ground opposite.
{ol]

Forr Errorp.

110. This work is being built by contract on a schedule of prices;
mount 21 guns on its terreplein, of which three are in haxo casemate
connection with magazines in the basement. There are also two magazin(
one communicating with a magazine below by a lift. 4 0N



L P

ne-half to
20 feet in
tremity the

4 by a wall upwa.rds of
3 ight, flanked by a defensible guard-room in itg centre, At its northern ex

' oree wall joins the escarp, but at the southern end it terminates in the parapet, and
I8 = ccess is now afforded to the interior of the work; g design for completing the

orce defences and removing this defeot has been prepared, and the suym required for i
5 cluded in the estimate, '

108 men,
fective, and should Report.

3 _ €ry on the right flank ig very de
6 improved. : ¥ re
- The work is not com

pletely defiladed f
enemy might bring a reverse fire on th

e battery i
nt for occupation,

om bigh ground in its' vicinity, frm whic
n its left flank, and make;phe_;cage;‘
A traverse might be constructed to remedy
nk, and the haxo casemates, are also exposed _
5 1868: has been 32,721!., and a further sum of 17,632Z.;' Estimate.
50,4037, - i

The gorge is exposed
ary road connecting the
* Bxeter Road beloy the batt

* latteries

to Efforq,

Efford Position w;
ery. Like Efford

placed on commanding ground iy the

 defiladed. : ; = £

The expenditure to June 30th, 1

3

. b 8,9281., making a total of 16,8051,

vicinity ; fro ver. it ig

m which howe .
868, has beep 10,8771., and the fufther sum regmredl‘.stmte

SUMMARY.—N ORTH-Eas

e estimate for the North
To t

TERN DEFENCES,

-Eastern Defences in 1862 and subsequent Years, pyi
D the works, which has hitherto included that on’ .
ure under that heaq estimated at 2,418, must b
Xpenditure, when completed, to amount to—

_ £ :

Ernesettle to Austin |,

112. Th

ure expendit

=
estimated e

252,955 S

aira Division, , .. 69,626 AT

" Total -+, £322 581

o The Several works thug described, ang 'f'orming the'North-Eastem Defences  of Ropor
_-';"Jqlputh, have all been well and skilfully congty ucted so as to give them the necessar
-g.;"blht‘_}’ and permanency. In Some of them we haye pointed out some slight * defects
_'_;:_ﬁt Might in our opinion somewhat- weaken their defensiy
Plfpns we conside 5

‘slight
ce; the arrange_

< ! pog =
A A i e A~ i i

v TS o

high Recommeng,.
‘ - A = . ’Emns of De- j
fence Commissioners recommended the Occupation of _these'heights'by two nfi;ifof" =
Conneeted by lines of. ditel, and rampart with. the anks, also' élosed by linés con- =
'€ them with the sea on one side and with Hooe Lake on the ‘other.» {,“-"-'I_ j BUiARL e j
Scheme hag beeri modified, = - SAG 2 o s St 4o 5o at |
taddon and Brownhi]] Battery'occupy the' positions ge] et

1e lineg o ae

éCted by the th’;m:’e- ar -
connecting these two batteries iwithian . -t

connects peygy

B - LR e

b v e A



Pumkouri. - Bovisand have been formed, but in lieu of the line on the lefi
" Staddon with Hooe Lake, another work, called Fort Stamford,
further to the rear, on the heights above the village of '.I‘m'nch:q)cl.

f1s
I‘Lnk Con
has been -

Forr Srapvoxw,

Armament, 114. This, the principal work, stands 406 feet above the se

: ; Al a, and i intend..ﬁ -
armament of 16 guns on the terreplein, 12 on the keep, 6 in haxo casemates, ang o "‘
Design. in covered casemates. Ithas ample magazine accommodation, and barrack. for ;;‘1 ‘“

men. There is an excellent well, with an ample supply of water. Tanks Are aleg v S
The defensive portions of this work cousist of a ditch 50 feet wide : P"'Q
front and 40 feet at the gorge, and 30 feet deep, having masonry esearps ;lmr;w T
scarps, and flanked by two tiers of guns and musketry in caponnicres an "'-’lUcn'%
From the inner end of the right flank of Fort Staddon a scarp 20 fcothiuh }:
cut in the rocky slope, extending to a point 800 yards from the Fort, between n H
and the King’s Reservoir ; at that point it turns towards Watch-house Brake, bej ,,,,w ;
to meet the irregularities of the ground; from Watch-house Brake a ditch co hﬁ '
Wateh-howse  the defensive connection with Bovisand Battery. These searps are revetted apg :
Brake Battery: only where necessary; they are flanked on the east by Fort Staddon, and on the
by a small redoubt on the hill over Bovisand, cailed Wateh-house Brake
taining an expense magazine, and prepared for five guns.

g;:t:;mu The high ground in rear of the salient of the scarp is occupied by Bre
' Battery, a work of five faces, with an open gorge. An armament of 14 2Uns cay iy |

. placed, in this work, and four traverses, with bomb-proof chambers in them, will sxppey

, them with ammunition. ]
Poalvescte At a point intermediate between Brownhill and Watch-house Brake, an emp 3

Drake Battery. for three guns, and a bomb-proof expense magazine have been provided : this is el
the 12-acre Brake Battery. .
Road. A road covered by a parapet connects Fort Staddon with these three works, sl |
with Bovisand Battery. : :
Estimate. The estimate for Fort Staddon in the Schedule of 1862 was 93,0001, and in that 4
the estimates for the whole of the works for-the: North-Eastern Defences and the 8 3
Position amounted in the aggregate to 518,000.. In the Schedule of 1867 Forts Staddey
and Stamford were classed with the North-Eastern Defences, and the whole cost of the |
works for the whole was estimated at the same sum of 518,000/, The expenditure sg |
this work, to the 30th June, 1868, amounted to 111,5621., and the sum required
complete is 1,282l., making a total cost of 112,844/, of which 112,120!. will be chargell |

to the Loan.

o : ; Fort StaMrorp.

Position. 115. Fort Stamford, on a hill 165 feet high, between Jennycliffe Bay and Hooe Lakg
- forms the left of this position. 1

Its southern faces command the merchant ship anchorage in Jennycliffe Bay, ssl:

at long range will co-operate with the sea batteries in the defence of the sound. 1

Armament.  Part of the work is intended to receive an armament of 7 12-ton guns; 13 guns will be
Si!;j)untecl on the land front; and positions have been prepared for G mortars at 2

ients.

Design. The front ditch is 50 feet wide and 30 feet deep, as at Staddon, and is ﬂankell';,
one double and two single caponniéres with two tiers of guns and musketry. The gofge:

wall is 45 feet high, and is flanked by casemates under the counterscarp at the north e

The magazine arrangements are good and sufficient. The casemated barracks 1n W&

gorge of the work contain quarters for 200 men besides officers, non-commissic

officers, and married soldiers, and the requisite offices ; it is well supplied with water.

A central traverse crosses the work for the purpose of defilading the communicatios

but from the higher ground which is seen to the east some small portions of the escarps %5

not entirely concealed.

Estimate. The amount estimated for Fort Stamford in the Schedule of 1862 was 75,0
the expenditure to June 30th amounted to 59,1231, the sum required to completé 3

11,2361., making a total of 70,3591, <2

The expenditure on Brownhill and Watehhouse Brake Batteries, and the connéf¥ s

Lines, amounted on June 30th to 24,533L; a further sum of 1,2351, is required to compP&

making a total of 25,7681

The total cost of the works on the Staddon Position is, therefore, 208,9711. il

Report. All the viorks in the Staddon Position are well and skilfully constructed
reference to stability and permanency, and possess great powers of resistance. :



/' 116. The cost of the works forming the North-Eastern Defences and the Staddon
2 tion Was estimated in 1862 and in subsequent years at 518,000{. Their total cost when
o Jeted is now estimated at 531,552L., of which 530,828(, will be charged against the
P The cxcess on the Staddon Position amounts to 40,2471.; this has been partly
v _};y o saving of 27,4191 on the North-Eastern Defences, making the net excess on ‘the
P 1 group 12,8281 oy Thnth Sagcye) LFadh

- DEVONPORT LINES. R e i

11%. Forre-modelling the Mount Wise Batteries and Devonport Lines, 10,;0007. were
uded in the Schedule of 1862. The expenditure upon them amounts to 12,7241., of
Sich 2,9050. were charged to Annual Estimate, and 9,8191 to the Loan. .

" These works call for no remark. :

‘GENERAL SUMMARY.

Uection of Plymouth, including the purchase of land, was estimated by them at'2,670,0007.,
M addition to 850,000L required for works then in progress, making a total cost of
8020,0000. The cost of the land was estimated by them at 755,000Z. The Government
“&d not adopt the whole of their scheme, but.in 1860, by the omission of the connecting
s of the Western Defences, and of the whole of the works for the defence of the Saltash
sition, and by limiting those for the North-Eastern Defences to four, they reduced the
imate, including the purchase of land, to 1,200,000L., in addition to 850,0001. for works
eady sanctioned—making the total estimate for the works they proposed for the
ence of Plymouth 1,550,0001. . 3 \

The amount voted in 1860-1 for works already sanctioned was 85,0001. ;' the amount
d for land has been 232,8401L : it

. In 1862, when the land was separately estimated for, the estimate for the works was
*4,191,000/., and including the 85,000.. voted in 1860-1, 1,276,000L ; adding to this
‘smount the 282,8407. paid for land, the total cost of the works in the modified scheme of
¢ e Government, as then estimate(f, would have amounted to 1,558,8401.

119. The estimates for the various works fluctuated in subsequent years, but the
fotal amount was somewhat reduced. In 1867, when the cost of iron shields and iron
‘Mperstructures had so much increased, and when the Maker Barracks, estimated to cost
2 20,0001, were omitted, the estimates for the works themselves were somewhat lower than
' 1862, and amounted to 1,165,0007, but 93,000 were added for shields, and 20,0001.
£ %or the increased cost of the iron-work on the Breakwater Fort, making the total estimated
$ ©08t of the works when completed 1,258,000, to be provided for out of the Loan, in
#adition to 85,0001, paid out of Annual Votes. : ;
A The cost” of the works under the Loan is now estimated at 1,181,341Z,, and of the
- at 134,5501., amounting together to 1,315,891/. The excess on the estimate of
18 chiefly due to the great increase on the iron shields. °

The account will then stand thus :—

£ .
Expenditure on land .. - .. 282,840
,, under the Loan .. ou 13015891
o ,» Annual Votes - 80,816
Total e e BGTO.O0T

Estimate of Defence Commissioners .. 2,670,000
Saving o .. £990,453
' o - 8

Estimate. -

Estimate..

118. The cost of the works recommended by the Defence Commissioners for the pro- -
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Estuary and Staddon. Position is unprovided for, and in other places 'égih
porting works have been omitted ; the works thys omi 1 )
scheme of the Royal Commission, would be an im
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PEMBROKE. Prusroxe,

121. Ix December 1858, a Report on the Sea Defences of Milford Haven was made Committee of
a Committee appointed by the Secretary of State for War. o)

The works which then existed, consisted of batteries at the entrance of the haven, 01d Works.
West Blockhouse Point, Dale Point, and Thorn Island, a tower for three uns on

Stack Rock ; and at the dockyard the Pater Battery mounting 23 guns, with tw% towers

one and three guns respective]y.b The Committee recommended in addition the Pl Mo
truction of a casemated circular battery for about 45 guns on the Stack Rock; ™
:s;tablishment of batteries for 20 and 10 guns respectively at South Hook Point and
Chapel Bay; the establishment of batteries for 45 guns at Popton and Hubberstone Points;

lastly, the improvement of the existing works at the entrance of the haven, and the

establishment of a floating barrier between Popton and Hubberstone, They also recom-

‘mended defensible barracks in the rear of South Hook, Popton, and Hubberstone Batteries.

This project, of which the estimated cost was 190,000, had been approved by the
flovernment, money had been voted by Parliament, and several of the works were

- ially contracted for and commenced.

With this scheme the Defence Commissioners entirely concurred, recommending the tl,%ecoongnﬁ:?eisé

setive prosecution of the works. Commisss

For the defence of the dockyard by land they recommended on the south side, self- f =
defensible batteries at four points—Tenby, Lydstep, Freshwater East, and Freshwater
West, to prevent a landing in the bays to the southward ; and four works between
Peonaar Pill and East Llanion Pill, on sites already. purchased by the Government ; these
. Wworks to be connected by lines, for which it would be necessary to purchase the
4 ening land.

4 For the defence of the approach from the northward they recommended the con-

. #ruction c}alf six small works at intervals of 1,400 yards resting on the haven, the left near
: on, the right at Burton,

b Of these Various works, the sea batteries for the defence of the haven, with the

¢ ®eeption of the battery at Chapel Bay, have been or are in course of construction, as
i3 as one at Tenby. For the battery at Chapel Bay a plan has been laid before us, but

i not yet been finally decided on. Four other small works are to be constructed on the

hlh.coast,——at Proud Giltar, Eastmoor, Trewent Point, and Freshwater West, com-

- ®aading the landing places pointed out by the Defence Commission.

The plans for Proud Giltar and Trewent have been sanctioned, and it is intended to
uct works of a similar character on the other two points.

] he line between Pennaar Pill and Llanion Pill has not been sanctioned.

4 On the north side one fort alone, Fort Scoveston, has been constructed in the position

. Wlecteq by the Defence Commissioners for the centre of the line.

& n the event of an enemy advancing in force from St. Bride’s or Fishguard Bay,
pus work would afford a valuable support to the defenders; but unless the ground
M fth sides of the work between it and the haven were occupied, it would not prevent

fom attaining a position from which the dockyard might be bombarded.

Modifications.

SEA DEFENCES.
Stack Rock.

3 hﬂ?{z i[‘ his fort stands on a rocky islet nearly covered at high water, 800 yards from Position.
ST lie?({,}\ Batter_y, and 1,500 yards from Chapel Bay. 'The main channel, 900 yards
Ly CCtween it and the latter work.
hn: origimal design was a tower, containing two tiers of 19 gun gasemates each, and Original De.
01'1 on the terreplein, making 54 in all, firing through masonry emhbrasures. &0
1, LDis plan, the foundations were commenced in 1859, under a contract, and

~ed in J uly 1861. The designs were then modified by the substitution of massive .
N o tobl. 4 818N ¢ .'© Modifications.
: plers “"].th 1ron Shlelds 1n llell Of t}'lf‘ MASATI T I nr{hnnmn‘-ne . S, OSBRI 1 RS A 1008
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Estimate.

‘\sz*““ g the work. In December 1860, another contract was made for ¢ 9

~ completed 96,8401, of which 89,2291.-will be charged against the Loan.

- battery by a parapet and ditch on each side. The western battery will mount fifteen,

“the

~ gallery in front flanks the east and west branches of the ditch. There is accommo

. estimated at 19,9841. (exclusive of shields and turrets), together amounting to 68 {28

of1he basement, and completed in February 1863; finally, in June 186 £
[onkacks on a schedule of prices was entered into for the completion of - 1 a
g ted « plan, and under that contract the building is now proceeding,
further modifications, rendered necessary hy the increasing power of
.sequently introduced. The greater part of the casemates in the basemopt wore | NS
priated for magazines, and the gun casemates of the upper tier were Cnm_t_r" i
Joldiers’ rooms and hospital. Ir the basement, the outer walls protectino the i
were increased in thickness from 9 to 12 feet, and ultimately to 14 fcc?t wit}manﬁ“
passage intervening between them and the outer walls of the magazines, ’T]u:lia B
plans for the supply of powder and shells by lifts to the casemates were adopted ke
the confined space would allow. s far n
The work, as now designed, is constructed for sixteen 18-ton guns on g, focy
the front casemates, and seven T-inch guns on two floors in the gorge. Preparas &
are also to be made for three turrets to mount two 25-ton guns each. PAIat E
There is barrack accommodation for four officers and 152 men, and 12 bowging
patients.
The work has heen well and skilfully constructed, with reference to permancnes seg
stability, and there have been no failures. The foundations for the turrets are E
arranged that, with due precautions and a proper distribution of the weights, they - 3
be made amply sufficient for their purpose. The plans for the turrets do not o 2
before us; should any alterations be required in the masonry for their reception, the ot d
of those alterations would be included in the cost of the turrets, for which no Provisies =3
has been made.
The magazine accommodation and arrangements for the service of the guns s
ample and good.
The amount of accommodation given up to the hospital materially limits that for fhe
garrison, and it might probably be found expedient to make arrangements for
~the sick when necessary, and to increase the amount of accommodation for the garrisss,
~ This work, as well as the other batteries for the defence of Milford Haven, wes
commenced under a Vote of the Annual Estimates prior to the Loan, and the amosgs
expended under that Vote was 7,611/, In the Schedule of the Act of 1862, the estimste |

of thc’tr -

artilleps

_for its completion was 60,0001, and it remained at this amount till 1865, when it we
_included in the General Estimate for the Sea Defences. The cxpenditure under the

Loan to the 30th June was 48,4450, and the further sum required to complete i &

The estimated cost of the shields is 20,500/, making the total cost of the work whes

~ Sbura Hoox.

128. This work consists of two open earthen batteries with embrasures, connected _:_
by a covered way, and from 90 to 100 feetabove high water mark, and secured in tlge rear
by. a defensible barrack, capable of mounting guns on the roof, and connected with the

the eastern five guns. :
The cliff in front, though at present accessible at many points, may be effectually
scar]ét_tad ;:'h]t{n lﬁecessary'. The approach to it, as well as the cliff itself, is well seen

ack Rock. s
The original design has been followed with slight alterations in the batteries, but the =
barracks have been constructed on an entirely different plan. The work was cor}lme““‘
in December 1859 ; the battery was completed in April 1861, and the barracks in M arch
1865. Some modifications have been ‘made in the batteries, Improvements
been designed in the main magazine, and additional artillery stores provided. %
barrack now consists of a two-storied building with a bomb-proof roof on whi€ o
guns can be mounted. The outer wall, 4 feet thick, forms a scarp 35 feet In heights
Its outline is an arc with the chord broken into a bastioned shape. A?ouble countersesP

for a garrison of 180 officers and men, with an adequate supply of water.
| 'Igh(_: arrangements for the service of the guns.are satisfactory. The work bas b“-:fﬁ
wgll'a,n,.d.skll_fully constructed, and is secure against a coup de main. ——

In"1862, the estimate -for this work was 30,000l This estimate was incre 2

1863 o, 35,0007, and ip, 1865 was merged in the General Estimate for the Sea Defenc®®:



Pruvnoxe.  Defences, The expenditure under the Loan to the 30th June, 18¢4q
st 63,4431. The further sum required is 5,872/, and as this sum wil] he proﬁ-’id”""“‘"ﬂ :
Annual Votes, the charge against the Loan, exclusive of shields, i]| stil] id m"-

the estimated cost of the shields is 14,800L. " The total cost of the vy whe % "’3.!1‘-

will be 81,8261, of which 67,7431, will be charged against the Loan. o CWH
Cost of Mon- The additional cost of adapting the work to the Monerieff system

crieff System. - adopted, will be 6,068L., and with this addition the tota] cost of the wopk G-zﬁﬁfld e
to 87,8941, Atengny
Porroxy Point Barrery.
tI:er;ign of Bat- 126. Theoriginal design for this work was similar to that at Hubberstone. Drine:s

construction, the casemates were modified for the introduction of iron shielqs and
open batteries were somewhat altered in design. It now consists of g casemate bat

Amsment.  for 11 guns, protected by iron shields, and 20 in open battery on g higher leve]
over the casemates. The casemate guns are £5 feet, and the parapet of the upper bay
77 feet above high water mark. The rear is secured by a defensible barrack, COlnecteg
with the battery by a wall and ditch.

Progress. The battery was commenced in 1859, under a contract. Between 1859 and 18g
when the battery was completed (exclusive of shields), modifications were made, as iy
other works, to meet the requirements of an improved system of construction, Somme
increased expenditure was required to meet some difficulties in obtaining a g
foundation ; those difficulties were successfully overcome, and there have been ne
failures.

ﬁw’éea Mo- Since our visit in August 1868, improvements of the same character as those al

M Hubberstone Have been designed, to adapt the work for a heavier armament, 1g
substitute six guns on Moncricff carriages for the seven now forming the open batte
over the casemates, and to improve the magazine accommodation, Here also the valyg
of the battery would be much increased by the adoption of the Moncrieff system,

Design of Bar- The barrack keep at Popton is of a different design to those at Hubberstone and at

ke South Hook ; it is in the form of an irregular. hexagon, with scarps 22 feet in heighy,
flanked by musketry from six bastionettes, the lower portion protected by a glacis. It
contains accommodation for 10 officers, 260 men, and four patients, in buildings roofed
with concrete supported on iron joists, not, however, capable of resisting heavy shells,
Light guns may be mounted on the roof.

Report. The barrack was begun in 1861, under a contract, and has been completed. It is
well supplied with water.

The whole work has been skilful] Y constructed both as to permanency and stability,
and, subject to the same remarks as those made with respect to the parapet at Hubber-
stone, possesses fair resisting power. The arrangements for the service of the guns,
when the modifications proposed shall have heen completed, will be satisfactory.

'stimate, The amount expended at Popton, prior to the Loan, was 9,623, In 1862, the
estimate for completing it, exclusive of land, was 45,0000, In 1863, this estimate
was increased to 56,0007, and in 1865 was merged in the general estimate for the Sea
Defences. The expenditure under the Toan to the 80th June, 1868, amounted to
57,9371, ; the further sum required to complete it, exclusive of shields, is 38,3997, and as
this sum will be provided out of the Annual Votes, the charge against the Loan will
still be 57,9371, The estimated cost of the shields is 14,3001, and the total cost of the
work when completed will he 85,2591, of which 72,237, will be charged against the Loan.

8t of Mon- The cost of adapting the battery to the Monerieff system is estimated at 4,968.., and

effSystem. with this addition the total cost of the work would amount to 90,227/,

CHaPEL Bay Barreny,

ition, 127. Chapel Bay lies on the south side of Milford Haven, opposite to the Stack Rock,

the deep water channel being between them.
The battery is designed to Co-operate with the Stack Rock Fort and the South-

Hook Batteries, in the defence of the lower portion of the Haven. A site has been
acquired, and plans for its construction (not however finally approved), have been laid
before us,

ign. The proposed work is of a rectangular shape, enclosed on the front and flanks by &
parapet, with a ditch containing a detached wall 16 feet high, and on the gorge by &
wall of the same height and a ditch ; in the centre of the gorge is a defensible barrack, -
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unt expended prior to the Loan, out of the Annual Estimates, was 4,088/. The
| chole sum expended to the 30th June, 1868, under the Loan, was 38,8511. The improve-
| _ents in the magazines and artillery stores will require 5,215l., which it is proposed to
I roe to the Annual Votes. The total estimated cost will then be 48,154l of which
;35’8511. will be charged to the Loan.

f e amo

HuBBERSTONE AND PopToN PoINT BATTERIES.

124. Hubberstone and Popton Points are opposite to each other at a distance of 1,700
{ _1s They are about two miles inside the Stack Rock, and about four miles from the
: ﬁkyard. The edges of the deep-water channel are 400 yards from Popton-and 700

; from Hubberstone.

HUBBERSTONE BATTERY.

125. The original design for this work consisted of a cascmated battery for 12 guns,
fring through masonry embrasures, with 10 guns on the terreplein above, and: 10 guns
' faan open carthen battery, secured in the rear by a defensible barrack.

The open battery for 10 guns was commenced in 1860, under a contract; and was
| eompleted and ready for armament in November 1860. Under this contract also the
. feundations of the casemates were commenced in accordance with the original design,
| ot before much had been done it was decided to adopt the granite pier and iron shield
eonstruction. In October 1861, a further contract was made for the completion of the
~ esemated battery, exclusive of shields, for the sum of 18,9G7L
E During the progress of the work some modifications were introduced into the’ design,
B the principal being the substitution, already alluded to, of iron shields for stone embra-
" sures, the widening of the terreplein, and increasing the strength of the embrasures and

traverses. In October 1863, the work was completed by the contractor, and handed over
- W the War Department.
3 The work now comprises a casemated battery for 11 guns, with eight guns in open
£ Mattery over them, and nine guns in open battery on the left flank. The platform in the
| emsemates is 41 feet above the sca, and the crest of the parapet in the batteries from
* T31t0 79 feet. The parapet of the battery over the casemates is thin, and consists of rubble
| masonry, atfording a very inadequate protection for the guns. The expense magazines
sl in this battery were insufficiently protected; this defect has been to a certain
#atent remedied by increasing the protection by 21 feet additional of brickwork.
. ?11\.?0 our visit in August, designs have been approved for alterations for the magazines,
| hrril;»::l«l? ltl_ave been laid before us for the substitution of eight guns mounted on Moncrieff
- l;::n or t-(llle eight guns now on the terreplein over the casemates. Arrangements have
adont;na effm* pm\-ldmg.addstmnal a,rt'lller)t stores and s:_d.e-arm accommodation,
purlt 0;1 t? the Moncrle_rf system will give some additional strength to the
e of the parapet, noticed above, and will add greatly to the value of the
Eici“bﬂf\{‘rrafk’ bwl?ich is of similar construction to that at South Hook, was com-
i o 2}?{; iy 1861, under a contract. Several ftlt?gat-l(:lls were made during the
L were g, *suhsti:' (1):1'1\, and it was con.lplleted in March 1865. The principal alterations

Wion, of o ! ution of bomb-proof for splinter-proof buildings in the Keep, and the

he “‘01'1{5 ory in the gorge buildings. ‘ ’
Bitoty s 1ls”\‘ilcll and is!ullully constructed, except that the protection given by the

“1011;3(‘1 E “ft,ll‘ connecting the battery .a,nd barrack, appears at one peint to be dis-

s Ta fl) e strength of th{? rest of the work, as the ditch is there }Jut 4 feet
b N, . 5 el of the ground outside, and the escarp wall is only 10 feet in height.
h'"men(d S’?l a point on the east ditch to which the same remark applies, and we
L B oot e ut a cut should be made in both ditches in such a manner as to make a

rayed 01' necessary to reach the top of the escarp. The cost of this alteration would
o 1k, tota] ut of the Annual Estimates, and the amount is included in the estimate

% arrCOSt of the work when completed.
b angements for the supply of ammunition and for the service of the guns

e
Amount expended on this work prior to the Loan was 8,211l In 1862, the

e for S 5 ; : :
ed 1. CoMpleting it, exclusive of shields, was 35,0007 In 1863, this estimate was
BE0OOOT 23 % 100 & coemes ammnmnd 2 4ha Manaral Fetimate for the San
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* ining accommodation for 3 officers, 2 non-commissioned officers, and 60 men, besides & ‘;“Z“’“‘J
ecessary offices, and the main magazine. The whole enceinte is flanked by musketry .

®*  nieres, and the barrack has independent flank defence of the same nature. The Armament.

W arapet will contain emplacements for six 9-inch guns, mounted en barbetle, at a

a3 nt of 122 feet above the sea, with suitable expense magazines for shell and cartridge.

#5 he design is well calculated to meet the requirements of the position; the Report.

. rements for the guns are good ; and there is a sufficient provision of magazine and
¥ lery store accommodation. The defensive power of the work is sufficient to enable
¥ {0 afford an adequate resistance to such attacks as it is likely to be subject to. .

® " The estimate for the battery at Chapel Bay in 1862, was 10,000L, and it remained
, (his amount till it was merged in the general estimate for the Sea Defences in 1865.
e ostimated cost of the work submitted to us is 13,7541,

Estimate.

SuMMARY.—SEA DEFENCES.

128. In 1862, the total estimate for the Sea Defences, in addition to the amount
| gready cxpended out of the Annual Votes, was 180,000 exclusive of land. In 1863, this
emate was increased to 216,000, and in 1867 to 225,0001., with 40,0007. additional
the cost of the iron shields for the Stack Rock, Hubberstone, and Popton Point
total cost of these works, exclusive of shields, is now estimated at 276,4331.,
duding 29,56331. expended prior to the Loan. The cost of the iron shields is estimated
49,4001, and the total cost of the works, complete, at 325,833L.; the charge against
‘@ Loan will be 232,414/ for works, and 49,4001. for shields, or 281,814l. against the
" 83 000/. estimated in 1867.
The cost would be increased by 11,0361, should the Moncrieff system be adopted.

=
'
¥

LAND DEFENCES.

Fort ScovesTox.

©129. Of the six small works recommended by the Defence Commission for the pro- Design.
' Stion of the Dockyard and Haven against an enemy approaching from the northward,
- Smwveston é]l?ort, occupying an advanced position in the centre of the line, has alone been
¢ Smmtructed.
. Itis a hexagonal work, with sides of about 130 yards. The ditch is 36 feet
: es wide at bottom, the escarp, which is 22 feet high, being faced with masonry,
-_:: ﬁlf!‘ counterscarp cut in the natural rock; it is flanked by one double and four single
i;j-r'meres,' each having four embrasures and eight loopholes. The work is enclosed by
3_:part with chemin des rondes, covered way, and glacis. The ramparts, which are
¢ O traversed, afford space for mounting 32 guns. The rear faces are protected by a
from reverse fire, and a traverse is thrown across the interior parade for the same
There is a sufficient provision of magazine and store accommodation, and
oof casemates for 128 men.
1¢ work is well and skilfully constructed, and though isolated is capable of offering Report.
swderable resistance to any attack to which it may be subjected. There have been
Ures, and it is in a secure and stable condition.
hm._:a_s commenced on the 20th August, 1861, and continued under two successive Progress.
» I November 1862 and April 1864.
H.h:nl?}??, the estimate for Fort Scoveston was 76,000/ In 1863, a reduction was Estimate.
iy safe] 8 work, by omitting part of the barracks and the revetment walls, where they
b ‘inedw be dispensed with. The estimate was thus reduced to 50,000/, and it has
u ‘mo‘"‘t that amount in subsequent schedules. The expenditure to the 30th June,
‘eust “fnt@d to 40,610L ; the further sum required is estimated at 4,852L, and the
ot the work, when completed, at 45,4621, '

Armament.




PrypRoxe. DEFENCE OF THE COAST SOUTH OF MILFORD HAV

— EN
Positions re- 1 . ) ¢ 18]
b 130. The points recommended by the Defence Commission to he occupied

Defence Com. 0 oppose the landing of a hostile force were Tenby, Caldy Island, I_,\‘dg.;tep = b?'*
nIBAIon. East and Freshwater West, and the cost of the works was estimated at 00 060(%‘-

Losilions The points finally selected are somewhat different from those recg :
E;.a"y i Commissioners. St. Catherine’s Island for Tenby; Proud Giltar for L\’HL}:LQ:";F d by LS
Caldy Sound ; East Moor to command the Manorbeer and Swanslake Bam,1 L
Trewent Point on the southern side of Freshwater East to guard that l;l;l:iia "ot -
__and a work near the centre of Freshwater West Bay. N8 e §
St Catherine’s Of this group the only work yet commenced is that on St. Catherine’s 1
Aemament,  Lenby; it was begun in Ja.nu.ary 1868, under a contract, and is designed for six H
- casemates, with small iron shields, and five en barbette above them. Ruxe

The work is well and skilfully designed both for ensuring stability and per
and for defending the approaches to Tenby. There have been no failures and
work, as far as it has gone, is well built. ~The arrangements for the servi ’
are good and the supply of ammunition well provided for.
Upon the approved plan it is noted that it is under consideration Whether g
Moncrieff system should be substituted for the guns en barbette.
Lo O1cke Plans for the works at Proud Giltar for six guns, and at Trewent Point for
went. 7 .
guns, have also been laid before us, but nothing has yet been done beyond pure
the sites; the designs appear to be well suited to their object and to be economically
e framed.
T st No plans have yet been prepared for Eastmoor or Freshwater West; but we ase
informed that it is intended to construct works at these places which shall not excond
8,000!. each in cost.

ce of the o

Estimate. - In 1862, the cost of this group of works was estimated at 80,000 In 18y,
this estimate was reduced to 50,000, The only expenditure incurred has been st
St. Catherine’s, amounting, on June 30th, 1868, to 1,9261.; the estimated cost of the
work when completed is 12,660/., and 3,6001. will be required for shields. The estimate
for Proud Giltar is 6,668[., and 1,200.. for shields; and for Trewent Point, 8,718/, with
also 1,2007. for shields. For each of the works at Bastmoor and Freshwater Wes,
8,000/. have been taken. The total cost of the works would then be 44,0461, and,
completed with shields, 50,046.. We see no reason to doubt that for this sum the
contemplated works may be constructed.

GENERAL SUMMARY.

131. The cost of the works recommended by the Defence Commissioners for the pro-

tection of Pembroke was estimated by them at 600,000L., including the purchase of 1
_estimated at 150,0007., and in addition to 165,000 for works then sanctioned for the
Sea Defences. :

In 1860, the Government, by omitting the enceinte on the south side of the haven,
and all the works on the north side except Fort Scoveston, reduced this estimate t0
220,0001., in addition to the 165,000.. for works already sanctioned—making a total
385,0001. for the defence of Pembroke, including the purchase of land. .

The amount expended{out of the Annual Votes prior to the Loan was 29,533L 3
the cost of land purchased amounted to 21,3651. o

In 1862, when the cost of the land and of the works was separated, the estimates
for the works under the Loan amounted in the aggregate to 336,000L, and with the cost
of the lard to 365,7351 "

In 1,27 the estimate for the works themselves was reduced to 325,0001., but 40,000%
was added for iron shields, making together 365,0001., and with the land 386,3651.

The amount required from the Loan for the whole of these works when compleficff
is now estimated at 821,922l., with 55,400l for shields, making together 871,3220
and with the land and previous expenditure on the annual votes 442,706/ The excess on
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L 0 Bstimate of 1867 of 12,332l is due to the increased cost of the iron shields. The Paussoxx.
- b essity for that increase we have already alluded to.

g > The total cost of the works, including the previous and proposed future e enditure
of the Annual Votes, will amount to 421,3411,, or if the Moncrieff sysfem~ghould be

B out C 4, to 432,371L.

'ﬂoPThe account will then stand thus :—
£

Expenditure on land - - “e 21,365

» _ under the Loan s .. 877,322

i ,, Annual Votes .. 5 44,019

Total i .. £442,706

Estimate of Defence Commissioners .. 765,000

Saving e .. £322,204

4 132. The diminution of expenditure for the protection of Pembroke, asat Plymouth, Remarks.
is due to the omission of alarge portion of the scheme recommended by the Commissioners

for the Land Defences. Fort Scoveston alone, occupying the salient point on the north

side of the haven having, as we have said, been sanctioned by the Government, who,

paving carefully provided for the Sea Defences, considered the completion of the Land

Defences of less importance, and deferred it. )

Fort Scoveston possesses considerable powers of resistance, and would afford a very
powerful support to a body of troops acting on the defensive against a force attempting
to advance from the northward to gain possession of the dockyard; but as previously .
ebscrved, being alone it does not afford that complete defence which the Commissioners
econtemplated Dy the construction of a chain of works enclosing the dockyard on both
sdes of the haven.

Whether the remote contingency of such an attack should be provided against is a
gquestion of general policy, and we only allude to it as incidentally bearing on the resisting
power of the works on which we are called to report. As regards the Sea Defences con- .
structed under the Loan, we are of opinion that, combined with floating barriers, as
recommended by the Defence Commission, and with submarine defences, they will afford
a very perfect protection to the dockyards against an attack by purely naval means.
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PORTLAND,

GENERAL REPORT.

133. TrE works at Portland were designed in 1857, and approved by Her Ma;
in November of that year. Ty

In the beginning of 1860 the Royal Commission reported that thoge WOrks, wie
completed, would be very powerful, and that they would suffice to render the },'"h”
quite secure against attack.

The works enumerated by them were : the Verne Citadel, supporting earthen bagges
on its eastern, western, and northern sides; a small battery on the inner pier-heaq of
southern entrance of the harbour; a large casemated work on the extremity of the break.
water; two open batteries on Dirdale Point and Blacknor Point respectively, ahoyt o 00
yards to the southward of the Verne; and lastly, heavy batteries, chiefly earthcn: on
the Nothe at the entrance of Weymouth Harbour. They also recommended the Purchase
of a belt of land, estimated to cost 100,000.., as a measure of precaution to
possession of the high ground from the Nothe Point, by Wyke Regis, to the East
which they considered an admirable position for the defence of the harbour againg
bombardment by an enemy landed in the country. The purchase of this land heg
not, however, been sanctioned; with the exception of the batteries to the north and
west of the citadel, and the two small batteries to the southward, works are in course of
construction on the sites selected.

Should the batteries to the north and west of the Verne Citadel be permanen
given up, the protection of the roadstead from the fire of ships in West Bay would not be
provided for.

We now proceed to describe the various works,

The Verne Citadel and the East Weir Batteries are grouped together in the
schedule, and may be considered as forming one position.

VERNE CITADEL.

134. The extensive works of the citadel have been constricted partly by contract,
partly by free labour, under the superintendence of the Royal Engineer Department, and
partly by convict labour ; they are now carried on exclusively by convict labour.

The ditches, which are of great width and depth, were formed by excavating the
stone required for the formation of the breakwater under an agreement with the Admiralty.

-natural advantages of its position would undoubtedly resist any attack that could be made

upon it. The barracks are most commodious, and afford, on a peace establishment,
accommodation for 18 officers, 484 men, and 30 hospital patients.

It is not necessary to notice the various alterations that have been made during the
progress of the work., The outlay has been large, and considering the natural strength of
the position, and the depth and width of the ditches, perhaps a greater expense than
necessary has been incurred in the flank defences: Some heavy work remains to be done
in the formation of the glacis on the south-east and south-west, fronts, and it is worth con-
sidering whether' “he amount of it may not be diminished without affecting the strength
of the fortress,

The Citadel provides accommodation for the gun detachments required to man the
East Weir Bafteries, and access to those hatteries will be given by a tunnel from the
south-east angle of the work opening on the heads of the roads leading to them.
Looking at their distance from the barracks, and the number of men required to man
the batteries, it may be doubted whether on an emergency a single communication
at this one point would admit of their being manned ~ with sufficient quickness,
and it would seem desirable to arrange for another communication from {he main
entrance which, we are informed, may easily be made, and at slight expense.
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Tae East WEIR BATTERIES. Porrrano,

—

At the time of the Report of the Defence Commission -some batteries had Position,
b;gen constructed on the eastern side of the Verne Hill, but these were of little
d are being replaced by more powerful works.
i osition is now occupied by six batteries, which will mount in all 27 guns+at Armament.
Thiﬁying from 150 to 234 feet above the sea ; they are open earthen batteries
- prasures, and it is intended to apply Captain Monu.leff’s system to the flank
. of each battery. _ " o ; s
Some trouble was experienced in obtaining secure foundations, and it was found Drainage.
¥ to drain considerable portions of the slope of the hill. This drainage has been
S ual as far as it has gone, and even the extraordinary amount of rain which fell in
. per 1868 produced no bad effect. A portion of ) the slope on which No. 1 Battgry
- placed, which has not been drained, has shown signs of movement, and will require
soe; if done by convict labour ‘the cost will add but little to the estimated amount
. od for the battery. )
e four batteries on "ohp right are most advanced towards completion. No. 1 and Progress.
g on the left were not begur at the time of our visit. .
The hatteries are well designed and, a.s.fa.r as they have gone, well executed l:_noth asg Report.
mgards permanency and stability, and their power offensive and defensive against an
They contain no barrack accommodation except what in time of war might be
from the occupation of the Provost Establishment in their rear,
The arrangements for the service of the guns are good.

136. In 1862 the cost of the completion of the Verne Citadel and the batteries con- ggimate.
| geted with it was estimated at 127,000l In 1864 this estimate was reduced to .
. 120,000.., and again increased in 1867 to 125,0001.

4 The expenditure -to the 30th June, 1868, amounted to 121,515l ; and the sums

| mquired to complete them amounted to 13,721L for the.citadel, and 4,138l for the

- Masteries ; of the sum required for the citadel, 3,248L. is to be charged to the Annual

. Bstimates, leaving the total cost under the Loan 136,1261.

E In addition to the charge against the Loan, 76,293/. had been expended on these

| werks at Portland out of the Annual Votes prior to the Grant, making the total cost of

. e Verne Fortress 215,6671

PORTLAND BREAKWATER.

InNER Pier-Heap Forrt.

137. This work, for four 68-pr. and four 8-inch guns, was designed in 1859, constructed Present

:-:’lgr the Admiralty superintendence, and handed over to the War Department about Armament.

*2. There were some slight settlements, but no failure of importance.

. The fort is armed, but, from its construction being entirely in masonry with the guns

Pnting through embrasures, it is not calculated to be of much use against iron-clad

"p"’ and the magazine arrangements are defective. A re-arrangement and improve- Revision
at of the whole work would be necessary to fit it to receive the heavier armament Tced*d

"‘1‘“&; ‘;&1 to give that valuable support to the defence which its position is well caleulated

= No plans or estimates for re-modelling it have been prepared, and should it hereafter

one the cost would probably be defrayed out of the Annual Votes, and no

tonal charge would be thrown upon the Loan.

“t o fhe sum expended out of the Loan amounts to 2,280l There had been expended Cost.

Annual Votes 8,3951., making the total cost of the work 10,675,

Porrranp Breaxwarer Forr.

“‘dmilr:zja The foundations for this work have been laid by Mr. Coode, C.E., for the Foundations,
which ty, upon a mass of pierre perdue, carefully brought up in layers from the clay bottom,
nls about 58 feet below low water mark, to within 20 feet of that level. A ring of
fers 007,200 feet in external diameter, and averaging 11 feet in thickness, with radial
teet in length, is built from 27 feet below to 12 feet above high water mark.
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"and that such further subsidence as may occur will be chiefly due to the compressio®
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2o tthat, if care be taken in construction to carry the work up so that it shall produce

ixvi

In May last, the work having been brought up to this height, was ¢, :
e s 3 o <> ransf,
War Department. A description of the mode in which the foundationg yor, 1
found in Mr. Coode’s Bvidence (No. 2,377 et seq.). It is sufficient hey, ere il
care was taken to distribute the material equally with a suitable Mixture of buny '
small stones and refuse from the quarries. = h’ﬂz
The general settlement but little exceeded that expected by Ar. ¢
caleulations were based on his experience in constructing the inner hea(s r)f()::f' ooy
water. This settlement appears to be still going on, though to a much Jec. d e H :
formerly. TR G
There has been some doubt as to the accuracy of the beneh marks g
amount of subsidence has been ascertained, but there seems reason to hcfit.{-; e
amount stated is, for all practical purposes, sufficiently correct. ve theg L3
In October 1864 a more serious settlement, because an unequal one, 0CCUrred. daed :
and after a heavy gale. It extended for nearly half the circumference of the o
the northern and inner side, and at the lowest point, amounted to about 2 feet 3 -
Before commencing the foundations, borings had been made on ecach quartes ]

¢ to sav g

though attended with great trouble, from the depth of the water (58 fect at Jow

and the exposed situation, they were carried from 8 to 12 feet into the ground - 8
upper part bored through was the dark blue Kimmeridge clay of the locality, hee e -
tougher as it went down; underneath this was marl, through which no prbgm:;a: :
be made. ; 2
When this settlement took place it was attributed to the yielding of the clay or g
strata below, since the piles carrying the staging, driven 7 or 8 feet into the ground, veng
down with the masonry. To meet this settlement, and to guard against a recurrcnce of
it, materials to the amount of near 15,000 tons were added all round the foundatiens,
but chiefly opposite wherc the settlement had taken place. The upper courses of
were taken down, a compensation course added, the levels adjusted, and the cracks fhyg
had opened in the masonry in various places filled up. Since these mcasures wesp
adopted the settlement has been nearly uniform ; the depression in 1868, between May
and November, varying only from % ths of an inch to little more than an inch.
After the transfer to the War Department it was resolved to prepare for the
reception of the superstructure, by taking out the hearting of loose material and subsihe %
tuting a bed of concrete 10 feet thick, filling up the whole centre of the circle.
Alternative designs have been placed-before us—one for an iron fort, with two thess
of casemates, to mount 14 guns in the lower tier and 15 in the upper, or 29 in all. 4
The second project is for a single tier iron fort, mounting 14 guns. ]
The third project is for a work comprising four turrets, each for two guns of the
heaviest calibre. 3
The expenditure to the 30th June, 1868, when the masonry ring had been broughé =
up to 12 feet above high water mark amounted to 75,968..; the cost of completing &
the work on each of the three plans, and the pressure on the foundations are thes -
estimated. ik g

Average Pressure
- Total Cost, per superficial foot on
including upper surface
Foundations, * of pierre perdue
foundation.

¢ £ Tons.
Two-tiered Fort, 29 Guns .. o wi 273,658 1-84
One-tiered Fort, 14 Guns .. i i 199,213 1-59
.4 Turrets, 8 Guns .. v . . 229,846 \ 1-96

A

It appears that the consolidation of the pierre perdue is now nearly come to at e

the underlying strata. Jded
If is possible that a further subsidence may take place, but as the weight to be & i
according to either of the improved plans will fall well within the base, we are of op1®

unequal pressure on its circumference, there is every prospect that the fort may be f:;&
pleted with safety on either plan. As the proper action of the turrets, however, dePe s

upon machinery, which may be expected to be easily impeded by an alteration in €75



d appear that apart from other considerations, the turret plan, from its liability
¥ out of working order, is the least cligible of the three.
8. think it, however, judicious to postpone the decision as to the precise nature o
¢ rstructure, until the completion of the concrete bed, and the experience which the
: of its construction will afford, have thrown additional light on the subject.
'.:.* ' the Schedule of 1862 the cost of the completion of the Breakwater Batteries was
B ied at 145,0001., at which amount they remained in all subsequent schedules, until
= 0 in 1867 with the Nothe Fort. The expenditure to the 30th June, 1868,
. ted to 75,9681., the amount required to complete the work on the most expensive
(@ two-tiered iron fort) woqld be 197,6901., and the total cost under the Loan
e §561. ; to this must be added 3,445!. expended out of Annual Votes—making the
e cost 277,103L If the cheaper plan of the one-tiered fort were adopted, this
nt would be reduced to 202,658L., of which 199,213!. would be sharged to the Loan.

Tre Norar Forr.

139. This work was originally intended to comprise a casemated battery and open
sethen batteries. The earthen batteries have been given up, and it is now a casemated
Semite fort, designed for 10 heavy guns, protected by iron shields, and two light: guns
Bkino into Weymouth Harbour. i ;
The foundations were begun about the end of 1860 ; the land was drained and a sea
built. These works were executed on a contract which, after some discussion, was
ed at the desire of the contractors in 1862; much of their plant and materials were
‘sken by the War Office, and the erection of the fort has since been continued by military
“@dour; this arrangement has been attended with a considerable saving, and the result
B been satisfactory. o2

The only failure that has occurred was in the sea wall built by contract in 1860-1,
ich in 1867, after heavy rains, showed signs of weakness; this weakness was traced
defective work and the use of improper material by the contractor; it was remedied
the cost of 1101.

The upper part of the fort is now completed with an earthen parapet, but the terre-
Pin is unfitted to carry an armament of heavy guns. We are informed that there is at
* gwent no intention of adapting it for such an armament, and no money for such a
. puposc is included in the estimate for completion.

The protection afforded for the powder and shell recesses in this fort, as at present
#mstructed, is inadequate ; a design has been prepared for increasing it to the necessary
“#ent, and the cost is included in the Estimates,

The work is well and skilfully constructed as regards permanency and stability, and,
#en completed as recommended, will possess considerable powers of resistance.

. Since our visit modifications have been proposed to remedy the defects of the
. ®qazine accommodation, and as now designed the service of the guns will be well

Pwnided for. The cost of these alterations is estimated at 2,1421,

. The expenditure on this work, to the 30th June, was 86,872/. The amount required

4 h¢"5mp]etc:: is 6,4081., making a total of 93,280L., of which. 89,5047. will be charged to

. an, and 3,776l provided out of the Annual Estimates. The estimated cost of

;hl_clds is 13,0001, bringing up the whole cost of the work, when completed, to

»=*0L In addition to this, there had been expended out of the Annual Estimates

.?u':‘JL prior to the grant of the Loan, making a total cost of 117,049L, of which
WAL will be charged to the Loan.

SUMMARY.

140. In 1862, the cost of the Nothe Fort was estimated at 80,000/ In 1864 this
“PAle was increased to 87,0007.; at the same time the cost of the Breakwater Fort
. Stmated af 145,000/. ; amounting together to 235,000/. In 1867 this estimate was
: iy sed to 295,000, with 21,0001 for shields. The cost of the works under the Loan,
: “ompleted, is now cstimated at 365,4421., and of the shields 13,000, making a

; &‘;Cgarigg of 378,4421., and the whole cost of the works, including previous expen-
: 2 273.
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GENERAL SUMMARY.

141. The Defence Commissioners_estimated that 630,000 woylq ke I
complete the protection of the anchorage at Portland,—viz., 380,000; for W‘ 4
progress ; 150,0007. for the works at Dirdale Point and Blacknor, inciudi e - l
and for the batteries outside the Verne; and 100,000/ for the purchasengf
land at Wyke Regis. Neither the purchase of the land nor the works at 1; >
and Blacknor were sanctioned by the Government, and in 1860 (Parly. Pa X
no addition was made to the works alveady sanctioned.

The amount paid for land was 39,332/,

In the Schedule of 1862 the amount required from the Loan to complete the
sanctioned, exclusive of land, was estimated in the aggregate at 352,000; i
this estimate was increased to 420,0001., with 21,0001 for iron shields, maki;a Bl
441,000l. The cost to the Loan of the works when completed is now esfi gl
501.5681,, with 13,0001 for shields, or together 514,568L. eted

This estimate is founded on the supposition tbat the most expensive plag for
Breakwater work would be adopted. This sum would be reduced, if the turret plas S
adopted, to 470,756L., and if the one-tiered iron fort were adopted to 440,123/, -

The expenditure prior to the Loan has amounted to 98,9021, and it is proposed .
charge 7,0241. of the future expenditure to the Amnual Votes. With these additions te
total cost of the works will amount to 620,4941., and with the land to 659,826/, ‘

per Sg“ .




THAMES. THAMES,

142. THE Defence Commissioners considered the efficient defence of the Thames an Important
of the most vital importance, as involving ¢ interests of vast magnitude; including Interesisat
e security of the great powder magazine establishment at Purfleet, the important
Arsenal, at ‘Woolwich ; the large amount of valuable property extending for many
miles on either bank of the river; the fleet of merchant shipping moored in the port
of London ; and lastly, the Metropolis itself.”
They recommended—1st. That the entrance of the river should be guarded by :
eable floating batteries stationed at Sheerness. 2nd. That the batteries which then gecommends-
guisted at Coalhouse Point and at Shornmead, for 17 and 13 guns respectively,—being at ;im °(§ De-
tt of the river which is best adapted for preventing, by means of permanent works, goners.
ghe advance of a hostile fleet,—should be enlarged ; that a new work should be constructed
the southern point of the entrance to Cliffe Creek; and that a floating barrier should
moored across the river in time of war, under the protection of these batteries.
8ed. That the works at Tilbury and Gravesend should be placed in a thoroughly
¢ eficient state in every respect as a second line ; and that a second floating barrier should
i Be prepared to be moored between them. 4th. They further recommended, in reference
¥ g the defence of Chatham, the construction of a self-defensible work on the rising
1d near the village of Slough, considering that in the event of attack this work and
E g?nundation of the marshes between it and Clifi. “Preek would prevent the possibility
of a landing, and thus the Dockyard would be protected from attack from the north.
As this latter work would also co-operate in the defence of the Thames, it was New Works
laeluded in their Schedule with the other new works already alluded to, as follows:—  proposed.

Coalhouse Point. . 30 guns; barrack accommodation, 300 men.
Cliffe Creek .. 30 ,, . - 300 ,,
Shornmead S | [ i > 300 ,,
Slough .. o 20 5 5 3 200 ;s

Estimated expense, 180,0001.
These recommendations were adopted by the Government ; and works were designed Recommenda-
# occupy the positions indicated, and the works at Tilbury and Gravesend are now being tons adopted:
m-modelled and adapted for a modern armament, the cost of the alterations being defrayed
entircly from Annual Votes.

Coalhouse, Cliffe, and Shornmead form a triangle, whose sides are respectively Position.
1500, 2,500, and 2,000 yards. Coalhouse is 4,500 yards from Tilbury Fort, and Shorn-
®ead 4,250 from New Tavern Fort, Gravesend.

CoArLHOUSE FoRrT. gouuousu
ORT.

143. The site of this fort was occupied by a work built ir 1795, and demolished in .~

[M 0ld works.

-5, when an earthen battery for 17 guns, with barracks, &c., was constructed in its

. The subsoil consists of clay, peat, and silt, forming a very unstable foundation,
appears to have been a constant source of difficulty.
¢ original plan for the new work, dated 23rd November, 1860, comprised 28 guns g ina1 de.
Fasemates, to fire through iron shields, and 28 guns en barbette on the roof, with a sign of new
Magazine in rear, four expense magazines, and four shell-filling rooms detached in o™
'ﬁw‘:f&?e casemates. The embrasures were to have been protected with iron shields
fankcq _{Ck, but no details had been decided upon. The whole enceinte was to be
With musketry caponniéres. Foundations of concrete, 6 feet in depth, extended
Iﬂll the buildings.
Hldi:,,.lsm’ the old fort was demolished, with the exception of some of the interior construction
5% and a contract was entered into for laying the foundations for the battery, of foundations.
= ‘idtl}?e’ and gorge buildings. The foundations for the battery were to have been 52 feet
hﬂui;am—l 8 feet in depth, of concrete encased in piles 30 feet long; but before the
Ee wate 0 was completed, it was decided to carry the concrete down to the level of mean
i of spring “tides, making it 15 feet in thickness. These foundations were com
the a&gii}iuly 1861, and finished in August 1862, at a cost of 29,0001., the extra cost

Site.

onal concrete being 8,2501.
K
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A contract was then entered into for the construction of the basemeng whe
was commenced in July 1863, and completed in November 1865, some delay j, -
ensued from the failure of the contractor, and the transfer of the contract %, Wing
parties. In that month a crack appeared in casemate No. 19, extending throufrl?l
whole of the front wall, and partially through the rear wall ; this erack is near to,:mdt&
the same direction as a erack which appeared in 1857, in the officers” quarters of ),
work. Since then the crack has not materially increased, and no further settlemeny 4.
taken place elsewhere. The unequal settlement to.which this crack is due may "
think, in great measure be attributed to the varying nature qf' the ground upon which 13
work is placed, caused by the construction of the forts which formerly existed 1: :
place, and by the greater portion of the weight being massed towards the outer cdge d
the concrete. :

144. In 1867 the design was changed, and it was decided to complete the battery g,y
28 guns, to be mounted in an iron casemated superstructure semi-elliptical in sectioy '
strongly plated in front, and covered with concrete resting on buckled iron plates, and
a contract was entered into in November of that year for altering the basement to ada
it for magazines according to the latest improvements; for completing the casemates,
excepting iron; and for the construction of the gorge buildings. This work was com.
menced in January 1868, and is in progress at the present time.

This semi-elliptical superstructure has since been abandoned, and a design hay
been prepared for the construction of casemates of a form somewhat similar to thay
adopted for the Plymouth Breakwater Fort. According to this design, "Vlllcl.l is called A
to distinguish it from two alternative designs B and O, which have likewise been laid
before us, the fort will still mount 28 guns; the gorge buildings are being proceeded with,
but no steps have yet been taken with reference to the iron work.

The alternative Plans B and C have been designed with a view to a partial adaptation
of the work to Captain Moncrieff’s system.

According to Plan B, 12 guns will be mounted at one end of the battery looking
down the river, in casemates precisely of the same construction as those in Plan A, above
referred to, and 8 guns at the other end of the battery in gun-pits, firing over a parapet
of concrete, faced with massive granite ; the gun casemates at the one end and the crest
of the parapet of th~ gun-pits at the other, will have the same relief, but between cach
gun-pit a traverse wut be raised 5 feet above the general level, to protect the guns from
flank fire, to which they would otherwise be exposed.

According to Plan C, the battery will consist of only 14 guns, mounted alternately
in casemates and on Moncrieff carriages, the casemates forming, as it were, a traverse
between each gun-pit ; these casemates will be faced with granite, and the guns in them
protected by iron shields. - _

The front of the battery in each case will be flanked by musketry caponniéres cpvg'rcd
by the glacis, which also protects the basement of the battery. The gorge buildings
which complete the enceinte mutually flank each other. ' :

As regards stability and permanence we are of opinion that if the precautious
hereafter referred to in the report on Shornmead are carefully attended to, although some
further subsidence may be expected before the completion of the work, it 1s probablc.
that it will not be of such a nature as to cause any aporehension for the safety of th(:
structure if completed according to either of the plans which have been laid before us, bu
that Plan C is the least advantageous of the three. The arrangements for the s.ervmefo
the guns are in each case satisfactory. To make the original foundations a.v_a.llable It_ll'
the gorge buildings a trace has been adopted, which although capable of offering a sot
resistance against a coup de main is not such as would otherwise have been desirable. Lt

In the Schedule of 1862 the cost of this fort was estimated at 90,0001., at whic ;
remained in each successive schedule until 1867, when it was increased to 164,0001.,
including 54,0001, for the iron superstructure. The amount expended to the 30th gU‘llc’
1868, was 52,5121, and the further amount required to complete on Design A. 18 198,05te"
making the total estimated cost 211,063l. If Moncrieff’s system be partially a,dog
according to Plan B, the estimated cost will be reduced to 163,1791., and if Plan
adopted it will be still further reduced to 142,1971.

Crirre Forrt.

14.5. This is an entirely new work, Borings were made on the site in August 1250’
to a depth of 43 feet from the surface of the marsh, showing that the substrata cons




% Lnd, Clay; and peat.  Plans were completed in November 1860 for a battery, com-  Tmaues.
,, 90 guns, in granite casemates, with iron shields; 13 guns on the terreplein above, original de-
4 gotected by iron shields; 3 guns en barbette ; and 2 for land defence, firing through sign.
opry embrasures. _\'}‘he front, which forms a quadrant, was to have been flanked by
musketry caponniéres, and the gorge buildings formed two bastioned fronts. A

four shell-filling rooms, and four expense magazines were provided

g MAgazine, i .
All these buildings were to rest on a cake of concrete, 7 feet in

.“ the work.

1l S. . -
$ ]:&May 1861, a further examination of the soil was made, when at a depth of

iron bar was thrust down a further distance of 17 feet in 15 minutes,

oa gt meeting any solid resistance, thus confirming the result of the borings of 1860.

S 1863, a well was sunk to a depth of 340 feet, the water being good and abundant;

el Was found at a depth of 60 feet, and the chalk was entered at a depth of 79 feet.

%" 1o July 1861, a contract was made for laying in the concrete foundation, Foundstion.
. ed with reference to the projected work described above; it was to have been

feet in width, and 8 feet in depth, encased with piles 30 feet long; but while the

avation was going on, it was determined to increase the thickness of this bed of

ote, as at Coalhouse, to 14 feet. These foundations were completed in November

t, an

B

The contract for the basement of the battery of this fort was carried out in a Basement.

ar way to that at Coalhouse, and was completed in November 1865.
| 146. The first report of any settlement in this work was in August 1865, when the Subsidence
emmanding Royal Engineer stated that the front of the basement had sunk 3 inches
more than the rear face, but without any crack or fissure showing itself. In October
485, after some heavy rains, cracks were observed in the middle of the basement,
gutending through the front and rear walls, and in the concrete foundations of the gorge.
Phese cracks increased in size until November 1865, but no additional cracks have
* wiace appeared, and the existing cracks have only increased very slightly. The concrete
® %ed on which the basement of the battery rests has subsided unequally, and at i
© e date of our visit the levels, referred to a datum point at *he right rear angle showed fresen® o4
e following depressions:—On the right, at the front angle, 55 inches ; at the centre,
8 rear, 71 inches; in front, 13 inches; on the left, in rear, 64 inches ; in front, 8 inches.
That portion of the foundation which is to support the battery is separated by several
Bege cracks from that intended to support the gorge buildings.
It appears probable that these cracks have been caused by unequal subsidence, Csuseofcrack
#ehing from the building being placed too near the outer margin of the concrete
ation.
There are 31,400 cubic yards of concrete in the foundations, weighing 45,500 Dreaws o
Wes, and covering an area of 60,000 square feet, thus producing a pressure of *75 tons
#*r square foot on the soil, at a depth of 15 feet 8 inches below the natural surface. The
Eﬂ:re of the earth which has been removed would have amounted to 69 tons at this
h, so that the excess of pressure caused by the cake of concrete alone is trifling, being
06 tons per square foot. The basement weighs 12,200 tons, and the area of the
fnerete wln'ch supports it is 28,560 square feet. An additional weight of ‘42 tons per
zm foot is therefore sustained by this portion, and it is to the unequal distribution of
w"—“.‘-ﬂlt, producing an unequal compression on the peat, or some other yielding
am below, that the inequality in the subsidence must be attributed.

147. As at Coalhouse, the battery for this work was intended to have been casemated Alternative

‘(‘feT{ll-elliptical iron superstructure, but this has been abandoned, and three designs, g:,z‘;‘;‘lf‘" S

20 o for completing the work, analogous to those designed for Coalhouse, have been

B o, O‘L:fi llls. The first, A, is for 20 guns in iron .ca,sema,tes; the segond, B, for 7 guns
m_{‘_sf-mat.es,_ and 6 guns on Monerieff carriages; and the third, C, for 10 guns

The 1\'01}1 lgla.mte casemates, with iron shields, and on Monecrieff' carriages.
S5l whic), *lig its of the proposed superstructures, and the total pressure per foot super-
ay folllov:gl?y will bring upon the stratum, upon which the concrete foundations rest,

Pressure on
foundations.

Tons. Tons,
A plan .. 20 casemates . .. 12756 1-59
Byl T s .. .. b56a4 159
o - { 6 Moncrieff gun-pits .. 10,677 1-80

C pl 5 casemates . i .
plan e { 5 Moncrieff gun-pits x 23,197 193

a

K 2
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As regfrds permanence and stability, we are of the same Opinion gg o
regard to Cealhouse, and that either mode of construction may he adopte.d s '“ !
precautions hereafter to be referred to, and we would recommeng lha,t'u
of the arch of No. 12 casemate should not be removed until the whole . ¢
completed. Plan € in this case also is the least advantageous structure :':_ ¥
designs. The arrangements for the service of the guns are satisfactory, " the gy

In the Schedule of 1862, the total cost of this fort was estimate( at ]q
which amount it remained in all successive Acts till 1867, when it was iﬁ.{-'u -
121,000/. The expenditure to the 30th June, 1868, was 39,4401, ; o furthe
123,4971. is required to complete it, making the total estimated cost of th,_,r
completed entirely with casemates according to Design A, 162,937].

lf D s
adopted, the cost will be 124,815 ; and if Design C be adopted, it, wil] be :t?l .,
reduced to 114,191/, ' e

-y

SHORNMEAD.

14.8. In 1795 a 4-gun battery was constructed at Shornmead, which +
1847 and replaced by a 13-gun battery with a defensible gorge; but in 184
work was completed, extensive subsidences, cracks, and slips took place, to repair yaa
various fruitless efforts were made, and continued at intervals until 1861, when it e |
demolished, and the excavations for the present work were commenced. ‘

The original design for the new work, dated 23rd N ovember, 1860, comprised a rea
of 20 gun casemates with iron shields, 14 guns on the roof, behind a MASONTY Darapet, gt
with iron shields, and 2 pivot guns, making 36 guns in all. A main magazine, fogy ¢
pense powder magazines, and four shell-filling rooms were provided in rear, hesides sl
tional barrack accommodation beyond that already in existence in the gorge builds
The enceinte was to be flanked by musketry.

Preliminary borings were made in May 1861, indicating strata of soft clay and
to a depth of 25 feet. An iron rod was put down to a further depth of 15 feet wi
reaching any solid ground. Records of subsequent borings show that beyond this thewy
are about 40 feet of sand and gravel, and chalk was found at a depth of 76 feet from
surface. ' .

- In 1861 a contract was entered into for laying in concrete foundations under fhe
proposed buildings, 8 feet in depth, encased in piles 30 feet long. During the ex
tions the earth in the bottom of the trench showed a tendency to rise in the middle, andg
considerable upheaval was caused by the proximity of a heap of ballast pressing on e

i 35 tons per foot superficial ; the trench at this time s
on each side with 30-foot piles; the nearest cdge
the ballast heap was 19 feet from the side of the trench. It was then decided # |
increase the depth to the level of mean low water of spring tides, making the thick §
ness of the concrete foundation 14 feet 6 inches. These foundations were completed §
in November 1862. The bed of concrete thus laid in measured 20,800 cubic _}‘l.l'k'__;_
and weighed 30,000 tons, pressing on each square foot of the bottom of the trench with 4
a weight of *75 of a ton, or *06 of a ton more than before the excavations were made.

Eight months afterwards, in April 1863, before the basement was commenced,
subsidence of 3 inches was observed in the upper surface of the concrete, and was attributed
to shrinkage in the concrete, which, in consequence of the difficulty experienced :

vas demp);
8,before this

149. The Commanding Royal Engineer recommended that the construction of lh
fort should be delayed to the last of the 'Thames forts on account of its foundation not being
S0 good as that of the others. A contract was, however, entered into in May 1863, ‘ﬂ'__ :
the construction of the basement at this as well as the other forts. The first contractef
having failed to carry out the work, it was transferred to another, and completed _
May 1865. .

The weight of the basement is 9,200 tons, and the area of the concrete foundatio®
which supports it is 24,000 square feet; it therefore adds a pressure of -37 tons per supef
ficial foot to that produced by the concrete alone, making a total pressure of 112 tom
per square foot. This is in a measure balanced by the pressure of the surrounding ea =3
which amounts to about 70 tons per square foot at that depth, thus leaving an unbalan
excess of *42 tons per square foot on the underlying strata. it

In November 1864, previous to the completion of the basement, settlement was a8
noticed in the work, the depression having taken place very regularly in a slope (1‘0“‘1‘“1?
from the right to the centre, rising again very slightly towards the extreme left, a S5 L
crack in No, 12 casemate appearing about the same time. In March 1865 this ¢



Ixxiii

j eased, and ano.ther appeared in No. 4 casemate, the latter being near where the new  Taaues.
¥ [k crosses the ditch of the old work of 1847. The unequal compression of the under- -
%0, strata by the previously existing works appears to have determined the position of
N . fractures. The cracks increased so very slowly that in March 1866 it was considered
- ¢ the settlement had reached its maximum, and accordingly the arch of No. 12 case-
te was made good, but it again opened at the end of 1867, and has not since been
¢ ouched. :
”ud}rhe present state of the l.evels referred to a datum point at the right rear angle of Present condi-
¢ casemates, shows the following depressions :—At the right front angle 6} inches; at the
",ntre,"”.“ rear 64 inches, in front 11} inches ; near the old ditch,~—in rear 141 inches,
3 front 17 inches ; on the left,—in rear 54 inches, in front 10 inches.

150. The designs for this work have gone through the same series of changes as those < ol
| gor Coalhouse and Cliffe, and three alternative plans for its completion, A, B, and C, have k

| peen laid before us. The first, A, for 20 iron casemates; the second, B, for nine iron
asemates, and five guns on Monerieff carriages; and the third, C, for 10 guns alter-

 pately in granite casemates, with iron shields, and on Moncrieff carriages. 1

_ The weights of these superstructures, and the total pressure per superficial foot x‘i‘kg’%:;
. yhich would in each case be brought to bear on the underlying strata, are shown finished.

- below :i— i i
ons. ons.
A plan .. 20 iron casemates .. 9,822 1:54
9 - .. 4,476 1-54
B plan "4 { 5 Moncrieff gun-pits .. 7,275 1476
5 casemates .. .o .
G plan ** | 5 Moncrieff gun-pits .. At bk

151. From the description which has been given of these three forts at Coalhous 2, Difficulties of
Cliffe, and Shornmead it will be evident that the sites on which the necessities of defence wse.
bave required them to be placed are of a very treacherous nature, having soft compressible
strata underlying them to a very considerable depth, and imposing great difficulties in the
way of the construction of works, which to accomplish their object, must be of a very
weighty character. When to these difficulties are a¢ ">d others arising from the dis-
tarbance of the ground by the construction of former works at Coalhouse and Shornmead
it may be easily understood that the task imposed, of placing forts on these sites, involved,
as regards foundations, a problem of no very easy solution.

At Shornmead, where the settlement has been greatest, an average weight of *42 tons gﬁbsiden:g at
ou the square foot in excess of the weight of the ground in its natural condition has = *™"
produced a subsidence of the centre line of the casemates varying from 21 to 15 inches
at the worst point. This subsidence being invariably more to the front than at the back
of the line of casemates, in consequence of the centre of gravity of the mass being about
3 feet in front of the centre of the base supporting it.

At Cliffe the subsidence has been less, varying from 23 to 10 inches, but following At Cliffe.
the same law, the froat having sunk more than the rear; and at Coalhouse similar effects

ve been produced, but in a much less degree.

_ These facts all point to the necessity of using very great care in loading th_e fopnda.-
tions cqually, so that the centre of pressure shall be maintained as nearly as possible in the
the centre of gravity of the base. The question still remains whether it is to be expected
that the foundations as laid will be capable of supporting the buildings that are to be placed
spon them. These buildings will increase the weight in addition to that which the ground
W its natural state carried from 42 of a ton now on it to ‘84, 1-05, and 1-18 tons

fespectively per square foot, according as A, B, or C plan is adopted. . _

It is very evident from the mere statement of these weights that a very considerable Further subsi-
&mount of subsidence must take place in either case, and therefore it is desirable as much gpgcipated.
% possible to avoid any construction which might be endangered by unequal settlement.
or this reason, and because it is the heaviest of the three plans and also mounts the
st guns, we are of opinion that Plan C for mounting guns alternately in casemates
Zun-pits is the least advantageous, although the less costly. In the other two
:;“Clures the roof is supported on iron beams which are less likely to be disturbed
settlements.

»e H;I(;he bed of concrete in the foundations having been broken _through in several places, Spesisl o
be imommend that in the construction of the work the continuity _of the superstructures
wuti] tel‘ruptet_i at those points where cracks have occurred and their completion deferred
e subsidence has reached its limits, also that the centres should be retained under

® arches in which any movement has occurred, until the whole york has taken its final
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bearing. Any néw buildings which it may be necessary to construct ip ¢
those now erected, shaild be kept separate from them until they, as ey -\a? fnceting
with which they are to be connected, have also taken their final bearine the builg &
In the Schedule of 1862 the total cost of this fort was estimated at gq 000 2
it remained in all subsequent schedules until 1867, when it was inereaseq { };H"‘ "
The expenditure to the 30th June, 1868, was 32,6001, the further « ' 118,000t 38
complete it is 115,1051. ; making the total estimate of its cost, if construct,
iron casemates according to Plan A, 147,705L
If Plan B be adopted, the cost will be reduced to 115,7531., and if Plan ¢
still further reduced to 99,088/ s
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SLOUGH FORT.

152. Blough Fort is situated on the point of that name on the right bank of t},c -
about ten miles below Cliffe Fort, and four miles to the west of the works on the lnic ol |
Grain at the entrance of the Medway. Except at this point, all access to the ma; <
on the southern shore of the Thames can be effectually cut off by inundating the 4
which intervene between the river and the high ground; and this fort has bees cnd
structed to prevent an enemy landing at the only accessible point for the Purpose ‘_
attacking Chatham Dockyard from the north. The work is semicircular in forn, and
constructed principally of granite and Kentish rag-stone. The magazines arc in e |
basement; the gun-floor consists of seven casemates for 7-inch 7-ton guns, protecied §
by the smaller class of iron shields, 7 feet square ; the terreplein above is prepared fog |
three guns, with two expense magazines having lifts communicating with the lower Boany,
There 1s accommodation for three officers, one non-commissioned officer, and 70 mes: |
with offices, and an adequate water supply. The escarp is 38 feet high, and the .
is flanked by musketry. The entrance is at present closed by a gate, which we m:z 3
an insufficient protection; a ditch and drawbridge has therefore been introduced at ess
recommendation into the approved plans, t¥' -cost of which is included in the estimate,
and will, we are informed, be defrayed out or the Annual Votes. _

The work has been well and skilfully constructed, and is well calculated for the objest
for which it was designed ; the arrangements for serving the guns and for storing amms= |
nition are good, and there have been no failures. The work is complete, with the excege
tion of some trifling fittings, and the drawbridge. E

The estimate for this work in the Schedule of 1862 was 15,000/. This estimate was |
increased in 1865 to 20,000/. In 1867, an addition of 4,000L. was made for shickds,
making the total estimate for the work, 24,0001. = O

The expenditure up to the 30th June, 1868, was 22,343l A further sum of 800‘- B
required to complete it, of which it is proposed to charge 160l to the Annual Estimates 2
The cost under the Loan, exclusive of shields, will be 22,9831, The shields will ool =
4,2001., and the total cost of the work, including shields, will be 27,8437 1

GENERAL REPORT.

153. We have already treated of the permanency and stability of the works for the ¢
defence of the Thames in reporting on Shornmead, which presents the greatest diffic
in construction. -

As regards their powers of resistance, we have to report that the alternative ‘:'I’:
A and B will give the same number of guns under precisely similar condltiqnstfm i
most important portion of each battery looking down the river. By the substity ; :
Moncrieff gun-pits, as proposed in plan B, for casemates on the other portions ' g
batteries which look across and up the river, the guns on those portions will be reqh e
one half, at Coalhouse there will be 8 instead of 16 ; at Cliffe, 6 instead of 13 ab >
mead, 5 instead of 11. If several ships could engage this portion of each battery 2
taneously, this reduction in the number of guns might be detrimental ; but h—cri"o :
the river is of no great breadth, and the channel close to_the battery, this objec?™
not the same force,
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ach battery would engage single ships in succession, and thus, by the greater power TrAxeES.

ncentration afforded by the Moncrieff carriage, a heavier fire would be brought
st each ship than could be obtained by the guns in casemates firing through
prasures: ‘We think, therefore_, that \\'1t}1 the_ protection against a flanking fire afforded
o raised traverses, the Moncrieff gun-pits might, ifapproved, be substituted for the case-
¢ od batteries as proposed in Plan B, and the batteries so constructed, notwithstanding
reduction in the number of the guns might, with the assistance of submarine defences,
1 4 cood substantial floating barrier, supported by the Inner Line at Gravesend, afford
stl],_c,#tja,ntia,l defence to the Thames against attack by naval means.

According to Plan G, the reduction in the number of guns will be made in those
which look down the river, as well as on those which look across and up it ; this will
a very great diminution in the power of the most important parts of the batteries,
" i diminish their efficiency most seriously. The powers of concentration also on the
per portions of the batteries are not so great as on Plan B. These considerations
™ led with the reasons before referred to, relating to their structure, lead to the con-
Ciecion that Plan C is the least advantageous of the three which have been brought
Welore us.

g The whole of the forts are so designed as to be capable, if properly manned, of
S sording adequate resistance to a coup-de-main. It is, however, most desirable, considering
the vast amount of property to be protected and the importance of the security of the
Thames, that the Inner Line at Tilbury and Gravesend should, as recommended by the
Commissioners, be placed in a thoroughly efficient state in all respects; and in the
event of war that it also should be provided with a floating barrier or submarine

 defences.

- 154. Tn making the above observations as to the sufficiency of these batteries for
| @ purpose for which they are intended, we think it right to observe that, by our instruc-
| gons, it is no part of our duty to determine what is the best plan for adapting these works
- for Captain Moncrieff’s system, but only to report our opinions on the powers of resist-
| asee of the various works, if constructed on the designs laid before us: but as- Captain
Moncricff, in the evidence he has given to us, has made some objections to the proposed
sdaptation of the existing works at Coalhouse, Cliffe, and Shornmead, to his system,
| werording to either of the plans proposed, we assume that they have yet to receive much
fwrther consideration before the designs are finally approvea
: In the Report of the Defence Commissioners, the total cost of these works, including
mad, was estimated at 180,000/, 'The land has cost 7,8771. N

In the Schedule of 1862, their total cost, exclusive of land, was estimated at stimate.
5,000/, which was increased in that of 1865 to 270,000, and again in 1867 to 426,000L.
sad 4,000, additional for shields, making their total estimated cost 430,000L

The estimated cost to complete them according to Plan A, with iron casemates
Seourhout, will be 544,8481., with 4,2001. additional for shields at Slough, making a total
# 549 0481, or 119,0481. in excess of the estimate of 1867.

If Plan B be adopted throughout, the estimated cost to complete these works, includ-
g 4,200/, for shields, will be 431,090L, or 1,090L more than the estimate of 1867.
1f Plan C be adopted throughout, their estimated cost, including 4,2001. as before
shields, will be 382,8191., or 47,1811 less than the estimate of 1867.

Plan C,

>
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MEDWAY AND SHEERNESS.

GENERAL REPORT.

155. In considering the defences of the Medway, the thr : :
(Clommissioners turned their attention were :— “ e objects to whick Lia

1. The security of Sheerness Dockyard against bombardment.

2. To guard against the occupation, by an enemy, of the anchor
of the Medway.

3. To deny the navigation of the river to an enemy, thus securing Chatham e k
against 3 naval attack. i ‘ ckyad

Under the first head they stated that the works necessary to protect 8
against bombardment would be of so extensive and costly a na.tire thI:tO‘fﬁg; :E:;“
recommend any permanent defensive measures for that purpose. They cons o
however, that moveable floating batteries should be stationed at Sheerness f::tl:
purpose of aiding in the defence of the Thames and Medway. :

For the second object, the protection of the anchorage, they recommended thag
in addition to the batteries on the mnorth front of the Sheerness lines, whid
were well armed and covered the channel of approach, a powerful casemated work showlg
be constructed on Garrison Point, in lieu of the existing battery, and a sccond on the
Grain Spit, enclosing the existing tower, supported by an open battery on the Isle of Graam,
This battery to be secured against assault by a work on the rising ground at its rear.

For the third object, the closing of the riy r to an enemy, they recommended thad
works should be constructed about four miles below St. Mary’s Island, at Okeham-.ness,
and the small island to the eastward of it on the opposite shore, and that at a timeef
e:xpected attack a boom should be placed between them to close the navigation of the
river.

Tor the defence of Sheerness against an attack by land they considered the existing
old fortifications inadequate, and they rec‘{_ ‘mended that a position about 3,500 yards i
advance of them should be occupied by three works; the main one on Furze Hill with as
advanced work on each side of it. The ground between this advanced position and the
existing works might in great part be inundated to the depth of 2 feet, by cutting
through the sea wall. .

The cost of these works, including land, they estimated at 300,000 for the mem
defences, and 150,000!. for the land.

The alterations made in this scheme were—1. The omission of the work on the
Grain Spit, estimated at 100,000 2. The substitution of the position of Hoo
Darnet, higher up the river, for Okeham-ness and the island opposite to it. 3. The sab-
stitution of a line of ditch and parapet between Cheney Rock and the Medway, nesf
Queenborough, for the advanced position in front of Sheerness. This line to be se
at each end by a tower.

age in the cntrasey

SEA DEFENCES.

156. The works on the Isle of Grain consist of a fort and open battery.

GraIN Forrt.

The TIsle of Grain Fort occupies the highest point of the Island. Tt has earthe®
ramparts and an unrevetied ditch flanked by musketry caponniéres, in which 2 P2 :
is intended to be placed, with a casemated keep at the gorge containing barrack '110‘;‘ o
modation for 250 men. It was originally designed, and has been constructed, for 16 _
guns bearing on the entrance of the Medway, at a range of 1,500 yards to the ﬂf-‘ahu
point of the channel, with 12 lighter guns on the land faces. A design has peenlrih‘
before us for adapting the battery to the Moncrieff system if thought desirable, 1070
the reduction of one gun.




In the construction of the work no difficulty was experienced in obtaining a securc Mowar ixp
£ jation. The carthen ramparts were at first made with a slope of one to one; this SEERNSS:
8, '_"_ from the natute of the matem}l used, pro.ved insufficient to give them stability; an Report.

ok n; jt was made to remedy the_ evil by re-building them with the same material at a

. of one and a-half to one, with layers of brushwood, but this also failed in part, and
i have NOW, where necessary, been re-modelled with a slope of one and three-quarters
removing the clay and replacing it by gravel and sand from the glacis. The
10 as far as it has gone stands well. With this exception the work has been well ;
P kilfully constructed, and we see no reason to doubt its permanency ; though should
* further failure of the slopes take place in those parts not re-modelled, some outlay

J. 4 be required to put them in & proper state.
® qince our visit to the fort in May, several necessary improvements have been pro- jodifeations.
od in the arrangements for the supply of ammunition, and when carried out the service

the guns will be well provided for. e ' ‘ ok
A magazine was also proposed in the upper part of the centre of the keep, for the
]y of the seven guns to be mounted on the roof, but as the position selected would
; exposed to shots passing over the rampart, we recommended that it should be placed
the basement, Wwith a lift to the roof, so as to be quite secure from all fire; this
ition has now been made in the plan, and provided for in the Estimates. . s i
The embrasures, as originally designed, had the weakness' inherent in that form of
-y when exposed to heavy projectiles, and it is now proposed to adopt the Moncrieff
em, should it be found applicable to guns of 12 or 18 tons. It may be doubted
ther at this distance from the deep-water channel an ordinary barbette battery might
answer the purpose as well as the more espensive plan for the Moncrieff system. It
d then be equal in power of resistance to any attack that might be made upon it, and
fire of its heavy guns would materjally assist in the defence of the passage against
s attempting to force it. _ - G ;

The amount expended to the 30th June, 1868, was 99,8450; and the further sum peimate.
sired for its completion with embrasures is 14,869L, making a total of 114,714l
mouid it be determined to adopt the Moncrieff system, the cost of the alteration is
ated at 5,886l in addition, and the total cost of the work so completed will be
0,600.. There are also’ outstanding claims from the contractor for this work and the

* Battery, on which we are unable to give any opinion.

Iste oF GrAIN BATTERY

'157. This work stands on the shore about 1,000 yards to the southward of the fort which Description

s into it, and with which it communicates by a covered road. It was designed as an and Amma-
carthen battery for 14 guns bearing on the entrance of the Medway, and is 900 °°

yards from the nearest point of the deep water channel. i S

The difficulties met with in other places on the “banks of the. Thames and Dificulties of
Medway were experienced here to the fullest extent. The subsidence of the rampart, Site

with the bed of concrete forming its heart, has been on an average 5 feet, and in some

as much as 7 feet 9 inches, mor have we any reason to suppose that it

reached its limit. Although the settlement of a bank of earth is of little importance

# compared with that of an expensive work of masonry, we are still of opinion that it

‘would not be advisable to add more weight than is absolutely necessary, or to incur much

€Ipense upon this work. g4 g

: A plan has been laid before us for completing it asa barbette battery on a temporary Ppian for com-
®mangement that might afterwards be converted into a permanent one for 10 Moncrieff pletion.
guns. If any temporary arrangement should be adopted it should; in our opinion, be Recommenda-
such a nature as not to involve the necessity of any extensive removal of the material "

d in the foundations for the platforms and parapet; but we would rather recommend

at the material required should alone be added at present, and that the final formation

o the terreplein and parapets should be left until the mode of arming the battery is

ded upon, and the effect of the additional weight and its altered distribution has been
Sscertained. Under any circumstances, it would seem desirable that the plan suggested by

“olonel Jervois should be adopted, of making each gun platform independent, and so

: -Mstru(_:tfmg it as to admit of the adjustment of its level when required, without

Rerfering with the adjacent guns. The subsidence which affected - the rampart

ended  also to the main magazine in a less . degree ;; some. SErwous cracks

frred in the - brickwork, and:part of the earth above it'was, removed to reduce

. pressure upon it. It is mow proposed fo make good  the  defects, in the brick-

of the magazine, and to place above it the 'amount of earth required for its ;
2 Tih s L's s f
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recommend that as little money as possible should be expended upon o A0 e
this has been ascertained. As regards the powers of resisﬂance, weI:) hai};igb?ldm&.
its position within 900 yards of the deep-water channel, and at a height of 25bts~°"’ :
high-water mark is not favourable for a barbette battery. In the estimateg ?’t .
provision was made for 14 shields which it is not now intended to supply. Tl
The sum expended on the battery to the 30th June, 1868, amounteg to 27
The amount estimated as necessary to complete it as a barbette battery ig 4
making a total of 81,734/, The additional cost of adapting it for the Moncrieff s '27%
3,4001., and the cost of the work so completed would be 35,1341, ystem

GArrIsON Poixt FoRrr.

158. This work is designed for the protection of the narrow entrance of the M
between the point on which it stands and the Isle of Grain, and brings only m
guns to bear on the approach to the entrance from the Nore. The defence of
approach and of the gorge of the fort against ships attempting to take up a posi
to the eastward of it will be, as before, chiefly entrusted to the old North. :
Sheerness Lines, which, we are informed; are to be re-modelled and armed with hea
rifled guns: as these Lines are not included in the Schedules of the Acts for the Loan 24
Defences they do not come within the scope of our enquiry, we have only, therefore, tg
remark that the re-modelling of these Lines is essential to the support of the fort againg
an attack from seaward. Additional support would be given to it were the work pro
by the Royal Commissioners on the Grain Spit, and recommended by Colonel J ervols,
constructed, or the Martello Tower now existing adapted for the reception of one or twg &
heavy guns, to bring a cross-fire on ships approaching the entrance.

Garrison Point Fort is a casemated fort for 36 heavy guns in two tiers, protected
iron shields, and preparations are made for two turrets, each to carry two 25-ton
No plan has yet been prepared for these turrets, and we cannot therefore say how far
the preparations made may be sufficient to bear their weight. Any expenditure that
may be necessary to adapt the work for their reception is not provided for in the
estimate for completion now given, and it would therefore form part of the additional
estimate for providing the turrets. : ' '

The fort is well and solidly built. It is yet to be ascertained what amount of
resistance the granite wall and piers, 14’ 6” thick, would offer to concentrated broadsides
of heavy rifled guns; but looking to the amount of fire to which ships attempting to &
approach the fort would be subjected, and the facilities for applying submarine defences,
it is probable that the protection they would afford would be found sufficient.

" Since our visit in May, modifications have been made in ‘the designs to bring them
into conformity with the most approved plans for the supply of ammunition, and the
arrangements, when carried out, will be well adapted for the service of the guns. nge,
as at Picklecombe, some provision should be made for screening the men while loading
from the effect of the explosion of the heavy charges from the guns immediately above or
below them. : VI p

~ In the Schedule of 1862 the estimated cost of this work was 80,0001., at which it
remained till 1865 when it was grouped with the other works.

The sum expended on this work to the 30th June, 1868, amounted to 81,067/ The
sum estimated for completion amounts to 8,1621., making a total of 89,2291. _
" 'The estimate for iron shields is 61,7507, making the whole cost of the work, when

completed, 150,9797. ;

+

SumMAry.

159. In the Schedule of the Act of 1862 the estimate for these three works
amounted in the aggregate to 165,000L This was raised in 1864 to 180,0001., and 10 1867
to 227,0001., exclusive of land and of shields. The cost of the shields was estimated ab
58,0001., and the whole cost at 285,000, : .

The amount is now estimated at 235,677L for the works, and 61,7501 for shields,
making a total of 297,427 : _ i

: Hoo Axp Darner Forts. -

160. The Defence Commissioners recommended the construction of two works ca,pa.bie
of mounting 26 guns each, one on Okeham Ness, and: the other on the small island to
the eastward of it, and that a boom should be placed, at & time of expected attd
between them. It was subsequently determined to construct these works at HoO
and Darnet, two projecting points below Gillingham Reach, commanding the winding

channel at that part of the river,
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The original design provided two circular forts exactly similar to each other, with Msoway
< ..ment floor for stores, two tiers gf gun casemates, nine on the lower and 16 on the ~"—
¥ qoor, all protected bz iron shields, with a magazine in each across the centre. gﬂﬂ."“‘l

o s the approved plan in June 1861, when the first contract was let for excavating s

2 o depth of 10 feet, and laying in a bed of concrete over the whole surface of the forts

i feet in thickness, enclosed all round by close piling 28 feet in depth.

@5 previously to the work being commenced, borings had been taken to a depth of 18 preliminary
© . at Hoo, and 28 feet at Darnet. The borings at Hoo showed clay and sand, and examinationof
& .o at Darnet the same, but having thin layers of peat intervening between the Hielphls:
Swerent strata of clay. In driving the piles previous to commencing the excavations, a '
Sr.ronce was found in the subsoil ; the piles at Damet drove too easily, the last blow of

. monkey (17 cwt.) driving them 4 or 5 inches; the ground at Hoo was harder, although

=" variable, some of the piles requiring several blows to drive them 1 inch. On the g uies
 avation being made, the soft and yielding nature -of the ground at Darnet became encountered.
% iher manifest by the piles giving way inwards, and much difficulty was experienced in

Reeping them perpendicular until the concrete was put in. About this time, 1st October,

1881, an experimental pile was driven in the excavation at Darnet to a depth of 50 feet

“Bom the surface of the ground. This pile was driven by a monkey weighing 17 cwt., at

| 4a average of nearly 7 inches to each blow, the last blow driving it 53 inches, and showing

‘hat no very material resistance was met with at that depth. In consequence of the dif- pepth of the

S genltics encountered in the excavations, and the knowledge obtained by the pile-driving, ﬁiﬁg&” ‘

% was decided to increase the thickness of the bed of concrete at Hoo from 8 to 10 feet,
' gad at Darnet from 8 to 15 feet., :
. In October 1862, a south-west gale prevailing, the dam surrounding the work at
" Darnct gave way, and the foundations were filled by a spring tide to a depth of 2} feet.
" Ja November 1862, the contract for the concrete foundations in both forts was completed,
' gad the bed of concrete in edch case covered with 12 inches of mud to preserve it from injury,
‘after which the foundations were allowed to rest until the following summer, when pre-
parations were made for the erection of the basement stories of both forts. No sinking
 was observed during this intervening period. The extra cost of construction entailed by
fhese additional precautions in the foundations, was for Hoo 3,899l and for Darnet
D21. £y oy ' '

. 161. Previous to the commencement of the basement story, the original design, as SOLLERaa
 spproved by the Defence Committee, was departed from by abandoning the central '
. magazines, and making provision for the ammunition in the basement, underneath the

'E; this alteration entailed an increased thickness in the outer walls of the forts on

‘the more exposed sides, thus producing an unequal distribution of the weight of the
: ildings upon the concrete foundations, and also removing weight from the centre of
the concreted area, thereby occasioning a tendency in the work to settle outwardly.
In May 1863, a well was commenced in Hoo Fort, and in sinking it the concrete e, -
pas found to be so saturated and porous that the water was just kept under by pumping
: ﬂ gallons per hour, and in the following October the same thing happened at
et.
A contract was entered into in May 1868, for the construction of the basement
- Mories of both forts, which were commenced soon after. At this time, no settlement of
concrete had been observed ; the Commanding Royal Engineer reported in July 1863,
that the upper layers of the concrete were not in good condition, but the lower layers in
Portland cement were quite hard. To give additional strength to the work in’ the base-
Bent storics, the footings were built in Portland cement, and hoop-iron bond was inserted
roughout the work. The value of these precautions has been illustrated in recent altera-
at Fort Moo, where it has bgen only possible to cut away any portion of the
) work at immense labour and cost. The basement stories thus commenced in June

» Were continued through the winter, though occasionally stopped by frosts. In

“D*t‘-minchber, two succeeding spring tides inundated the works at Darnet to a depth of 3 feet

es,
mOn the 16th April, 1864, the work being at a height of about 11 feet above the ﬂ;‘:‘of;%’:;&

ete._cmcks were reported in the masonry at Hoo, but none in the concrete.. On the

% April, 1864, when the height of the werk at Darnet averaged between 8 and 9 feet, a
L Was discovered in the masonry and ‘concrete; water flowed up through t_l_le laffter to
2N extent that an attempt to stop it by cement failed ; before the 30th April, two
St cracks had appeared, and the three wére reported to-have united on the surface of
Mhe.oucrete towards the centre of the fort, These cracks at Darnet continued to extend

VG g

Basement.




{  Progemor OUter ring from pressure, and distributing the weight more equally over 1
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MSomaxa The cracks in both forts oceurred at nearly the same three points, and wep

—  caused by the unequal pressure on the concrete, which had in consequen
unequally, et

Frecantions, 162. Strong bonds, of 1} inch x 1} inch iron, were inserted in the gr
Darnet, to hold the work together, but as it was found that the movement still
decided in August to place a belt of iron (8 inches by 1 inch) round the loy
stone footing. This belt was completed in November 1364 ntly
seven tie rods, of 2}-inch round iron, were fixed, radiating from the cent
by clips to this iron belt. At the beginning of September, the work unde
for the basement stories of both forts had been nearly completed. From';j
position of the cracks, it became evident that they werc caused by the prin
the building being placed too near the outer edge of the concrete, and b
its distribution over the concrete foundation., It was, therefore, determin
the pressure over the whole surface of the concrete of both forts, by e
interiors with 3,500 tons of ballast each, and to finish the sea wall and glacis:
which would serve in some measure as a counterpoise to prevent the mud'y
from being forced outwards. The ballasting was commenced at the end ¢
and the glacis in March 1865. By these means the cracks were prevented frc
worse. The extent to which they had gone had caused the arched. entrance
Darnet to open out about 2 inches ;-another casemate, about the same ; and,
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_ 1 inch, these being the three casemates through which the cracks passed. !
%Ir‘:‘};i;% the - 1n March 1866, a syphou arrangement, of pipes was introduced at
" Concrete. Darnet, with a view to draining the water with which the upper half  of ‘the E

each fort was saturated. By these means the concrete has been drained,
dry. The water from it was highly charged with lime, and it would ¢
weizht of water thus removed from the foundations amounted - to.

2,000 tons. These syphons are still in operation, and it is of great import;

should be carefully maintained, at any rate for some time, 4

4Deelaton of U163, In 1867, 4 modified plan was submitted to, and approved by the Def¢
* nowin process Mittee, by which a single tier of 11 casemated guns was to be placed on the basem
* of completion. erected at each fort in substitution for the two tiers for 25 guns. Int
magazine arrangements in the basement have been re-modelled, with the 'd
making a more equal distribution of the weight on the foundations, and 0
to the latest improvements which have been suggested and-approved
time. The superstructure is to consist of one tier of 11 casemated guns of
The diameter of the superstructure is reduced from 186 to 138 feet, thu

Hoointhe  of the concrete. In the course of the summer, under the new contract,
summer of

Ja * weight of materials have been added at Hoo in the completion of the:Bas__jl_"
Snecess of. commencement of the gun floor, and no subsidence whatever has taken pla
adoptad. seems therefore to be no reasonable doubt that the measures now ad

successful, and it is proposed to complete Darnet on the same plan.

o, 164. A careful consideration of the circumstances stated above, ‘and
Unforeseen ~ €xamination of the works, have led us to the following conclusions :— AR
o dificolties in Pirgt. That the dificulties occasioned by the loose and yielding na
g soil were greater than the designers of the works had anticipated. ;.
stage of the work the insufficiency of the concrete bed was discover
thickness and strength were given to it y s
) Tailure of the Second. The subsequent failure of the foundations may be" ute

Foundations.

weight of the building being placed too near the outer edge of thelc_ql_:__lg‘_r te.

alteration in the disposition of *the magazines, by which the pressure on

. outer ring was increased at the same time that the weight on the centr

thus the equilibrium was destroyed and an unequal settlement took pl C

, cracks in the masonry which have been noticed. e
f;;?{:i“shm Third. The measures adopted on the discovery of the cracks appear,

beenjudicious. arrested the tendency to unequal settlement that had caused those.cra

& - - Tourth. 'The death or absence of many of the officers charg

intendence of the works in their earlier stages has made it difficult fojas

lexact amount of subsidence that has taken place since the works were. eé’ﬂﬂ:

reason to believe that since the remedial measures were completed t!

ot been great. i RS ' ' e



__? We are therefore of opinion that if great care be taken in executing the works and Mwwaz som
& . taining during their progress, as far as practicable, an equal pressure on all —~ —
'”’;f the foundation, there, is little reason to apprehend any further failure of such a ¢ Prbe:
> " < to interfere with the practical utility of the work, and the completion of the failure.

on the proposed plan may therefore be proceeded with.

; . We have also had under our consideration the probable power of resistance Offensive snd
" these forts would oppose to an attack by heavily armed iron-clad ships, as well as s i
> vers of offence. Although it may be doubted whether granite piers would- afford
e protection as iron walls, such as those now under consideration for other sea
we are of opinion that in the position occupied by these forts, forming an inner line
e dofence to the Medway, commanding a narrow winding channel easily protected by
- edoes, they would in all probability be found sufficient to resist any attack that might
. e upon them, and that it is not necessary to incur the heavy additional expense
®. % the substitution of iron for granite would involve. ety
B The number of guns to be mounted in each fort has been reduced from 25 to 11, Amament.
¢ their offensive power and the weight of metal thrown by them.has been: much in-
wased by the substitution of heavy rified guns for the 68 and 110-pounders: originally
satemplated, and if 18-ton 10-inch guns are mounted in the embrasures bearing on the
Rannel, it would be difficult for any ship to approach the forts without suffering such
ge as would probably compel her to retire. - TR e %

& 166. We are therefore of opinion that the fort should be completed as proposed, with Recommend
weh slight modifications as may be necessary to adapt the internal arrangements for the ﬁ;ﬁfeﬁf e
‘meply of ammunition and the service of the guns to the latest and most approved system. L
" The estimate for the completion of the Hoo Fort laid before us amounted to 26,3881. Estimate.
Js this estimate we found that no margin was left for contingencies beyond two sums of e
9801, for probable amount of extra work,and 436/, being 10 per cent. on the amount
‘gitimated for work not included in the contract. We think it would be imprudent to
mlenlate on the contingencies not exceeding these two sums; at the same time, looking
the amount of work already done, we consider that it will not be necessary to add the
amount for unforeseen contingencies of 10 per cent. (usually charged) on ‘the whole
patract, and that an addition of 5 per cent. will be sufficient to meet any extra demands
Bat may arise. P i - - Vil il
. In the case of Darnet, where 'the failures have been more serious, and less work ha
m done, we think that the full amount of 10 per cent. should be added. e}
In 1862 the estimate for the Hoo Fort was 50,000.., and for Darnet 59,000%:; they both
ined at.the same amount till 1867, when the combined estimate for the two forts
increased from 109,0007. to 128,000/, The estimated cost of the shields in 1867 was
D001, making the total estimated cost of the works when completed 150,000% .
The expenditure to the 80th June, 1868, at Hoo, was 36,807L ; the further sum
muired 27,5401 ; together amounting to 64,3471. The estimated cost of the shields is
$8501., and the total cost of the work when completed 80,2971. TR
The expenditure on Darnet to the 30th June, 1868, amounted to 43,4851:; ‘the further port Darnet.
required to complete is 32,204l ; together amounting to 75,6891. The estimated
#t of the shields is 15,9501., making the total cost of the work when completed 91,6391,
total estimate for these works without shields wilt be 140,036L., with shields 171,936/,

: ?g an excess on the estimate of 1867 for the works of 12,0361, and for shields of
DO, 3

SUMMARY.—SEA DEFENCES.

hlsée'?. The total cost of the Sea Defences of the Medway and Sheerness was estimated gatimate,
Yoen 7 at 355,0001., and 60,000L. for shields, or 415,000/, in all. The cost of the works
2 Completed, it is now estimated, would amount to 375,713L, and 93,6501. for shields,
'€ the total cost 469,363L, or 54,3631 in excess; of this amount 33,6501., it will be
18 due to the increased cost of the shields.

¥
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} | ﬂﬂﬂm LAND FRONT OF SHEERNESS.
' 3 QUEENBOROUGH LiINES, 17C
._ _ QUEENBOROUGH AND CHENEY BATTERIES, g% :
{ . Diisiptionpg " 188. The Queenborough Lines consist of a rampart having a comma,
| Lines ;" the country in front, with a wet ditch 75 feet wide at top,and 6 feet below
i The lines run across the Minster Marshes, which intervene between tha'ie
b and the high ground between the towns of Queenborough and Minster,
a straight line, and 'the rampart towards the centre is broken int.o'ﬂ:_];i?r

. Tnumdstion.  gung each. ' The ‘marshes are about 2 feet below high water mark, &
S by a network of ditches and drains which would render it quiteimp
with even a few inches of water, which might be done by cutting' throi
embankments, while the line of rampart will act as a dam to prevent the

foomaci) jpundation to Mile Town and Sheerness. i
Subsidence. .- During and subsequent to the construction of the lines, a subsidenca
~ onrwhich the 'rampart rested, appears to have gone on, being apparent;
settlement of two expense magazines, not, however, to an important d

e o1 At each extremity of the line ‘it was intended to construct ‘a tow
of a two-gun turret. These towers would strengthen the weak )
viz,, their flanks, and will co-operate with the works already described in

et the Medways:: < 1 ol
' m,;;,ﬁv; . 169. An alternative pIan for the substitution of three gun;'.mé'ﬁ
. Pl Moncrieff’s system, for each two-gun turret, has been laid before ug.i
- Remarks, In the case of these batteries, at either flank of the Queenborough'Ti

essential that the guns should be capable of traversing, in order:that they
as occasion may require either to flank the lines on the land side, or the
to seaward, that ‘the necessity of a turret has always been recognise
provide for. mounting no other guns than those in furrets, The turr
an integral part of the defence, and" are not mere additions, as at/G:
- Breakwater Fort,: and elsewhere, which may be added or mot, as thou
existing batteries. Their approximate cost has, therefore, been- include
mates, although no design has yet been decided upon for their: constructior
The greater simplicity of construction, and economy, point to this as
position for the application of the Moncrieff system. ot sl
There has been expended at the Queenborough Lines, up to'the 30th#
18,5861, and a further sum of 820L. is required to complete, making 'a total és
of 18,9061. T e o bt
The batteries at:Cheney and Queenborough have not yet been ‘co .
‘Queenborough Battery, if constructed for the reception of a two'gl
10,8531., exclusive of a probable further amount of 20,0001 for the iron’turre
total, when ‘complete, to 30,8531. If the adoption of Captain: Moncrieff’s cal
decided upon, the cost of completing the three-gun battery will be 14,8

Estimated cost of work completed for three guns on |
Moncrieff carriages %

§ . For Cheney Rock Battery the estimates will stand as follows —‘ By
! ' Estimate for completion, excepting turret

» Add probable cost of turret

Total estimated cosf, with two-gun turret. .

The estimated’ cost of this group of works in the'"
Schedule of 1867 i ;6 L}

T e

‘The present estimates, if the batteries are prepared for turrets, but, exclus
& cost of the turrets, is 40,2871.; with turrets the amount will be 80,287
: If completed for Moncrieff gun carriages, the total cost will be 4 (




GENERAL SUMMARY.

0. The estimate of the Defence Commissioners for the works recommended by them
the Protection of Sheerness and the Medway amounted to 450,0001., including 50,0001
¥ e purcha.se of land. i ‘ :

® "In 1860 the Government, by omitting the Grain Spit Fort, reduced this estimate to

40, 000/.

e works from that of the land, the estimates for the works amounted in the aggtegate
®414.0001., and, adding the cost of the land, to 875,726/ In 1864, the estimate for the
%< was increased to 829,0007.,and in 1867 again increased to 395,000Z; with 80,0001
814 for shields—making a total estimate of 475,000, =~ {5 T SR
= The estimate now amounts to 416,0001l. for the works, 40,0001 for the turrets for
eenborough and Cheney Batteries, and 93,650L for shields—making 'a total of
S%a 850.. Should the Moncrieff gun-pits be adopted for ‘the batteries n'gm_éd,"_t_he
st of the works will amount to 432,6081. and with shields to 526,258, '~ ' @rinint o
¢ The defence of the Medway and Sheerness, including the cost of the'land,"will"
mount to 612,3641., or above 150,0001. beyond the estimate of % > Commissioners. "This’
pevease appears to be due to the great cost of the foundations, a) ___br a.l:ﬂ'c:m_nt_'p':la,id'fo:"I :

=% The expenditure on land has amounted to 62,7141 In 1862, after separating the cost

gad, the rise in the price’ of labour and materials, and the'adoption of costly iron

MeDpwAT AND
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DOVEHR.

171. Wuey the Royal Commission was appointed in 1859, cerlain improvements
in the very imperfect fortifications at Dover had already been sanctioned by Parliament
and commenced.

The Commissioners in their Report stated that the questions that arise at Dover
were in some respeets dissimilar {rom those thai had been discussed in lreating of
other places. They considered that « it is in fact the only place in Tngland which partakes
of the nature of a strategical fortress or intrenched camp in its primary objeet.”

¢“The objection” (referred to in the opening part of their Repor() “to the construction
of fortifications purely for strategical purposes applics, therefore, in some respects to
Dover ; and if there were no works of defence or military establishments there already,”
it appeared to the Commissionerts “ that it would become a question whether that place
should or should not be fortified.” Weighing the reasons for fortifying it, and bearing
in mind the extensive, though imperfect works of fortification already existing at Dover,
and the myprovements already sanctioned by Parliament, they were of opinion “that no
other course was open but to complete the works in progress, and give them such
additional strength as may be considered necessary to render them secure.”

They therefore recommended that the plans authorized, which appeared to be well-
devised, should be carried out, and that in addition a new work should be constructed on
the hill overlooking the Castle.

The works in existence consisted of—

1. A citadel and a small fort called the Drop Redoubt, en the Western Heights
above the town, partly connceted by lines left unfinished; and an  old forf called
Avchelifle Fort, close to the shore below the Citadel, and also conneeted with it by a line.

9. The Castle, on the Fastern Heights, with a small battery at the foot of the cliff
below it, ealled Guildford Battery.

The additions and alterations authorized and approved by the Commission, and since
carried out or in progress, are—

1. The addition of an outwork to the West of the Citadel.

2. The completion of the casemated oflicers’ quarters, and sundry smaller works in
the Citadel. , _

3. The completion, in an approved form, of the lines between the Citadel and Drop
Redoubt, and the addition of a bastion in the centre, called the North Centre Bastion.

4. Re-modelling the Drop Redoubt, and constructing lines to the castward of it.

5. Constructing the South Lines and South lntrance, with barracks on the
South I'ront.

6. Re-modelling the Bast Front of the Castle Ileights, and constructing casemates
for 72 men.

7. A new work on the bill overlooking the Castle.

i

GENERAL REPORT.

172. We are of opinion that the works generally have been well constructed as
regards permanency and stability, that the slight failures which have oceurred are
not more in number, or greater in extent than might have been reasonably anticipated,
and that these failures have been satisfactorily remedicd.

That they have been well and skilfully constructed with reference to arrangements
for the service of the guns for which they were designed, but that for the requirements
of & modern armament the re-modelled works generally, though containing suflicient
storage for powder are insulliciently provided with expense magazihes and artillery store
accommodation. In accordance with the system adopted generally for the land defences,
it is not intended to provide racers for the guns, or cut the embrasures until the necessity
for them arises. 'The works have been sufficiently advanced for a peace establishment,
and any further expenditure required to complele them or to supply the deficiencies
would not form part of the charge against the Loan, and may be left to be provided
out of the Annual Estimates, or till the fortress has to be mantled at a time of expected
attack,

ok b e
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The Datteries ou the sca front have been constructed for guns of less power than  Doves.
those which at the present time are alone considered adequate to contend with shipping, -
and if they are to be re-armed will require to be re-modelled,

173. The resisting power of these works must be considered with reference rather Powersof
o any altempt that might he made by an enemy to obtain possession of the strong Besistance.
ground commanding the harhour and roadstead than to an attack from the sca, from
which indeed in most of them their height above the water affords suflicient protec-
tion, and with reference to the resistance which they would be capable of offering to such
anatlempt, we are of opinion that when the works have been completed and mantled,
the defences newly-constructed as additions to those previously existing will have rendered
Dover so strong that, if properly armed and adequately garrisoned, it onght to De
capable of sustaining a lengthencd sicge requiring the development of very powerful
means of attack, and that until taken it would cllectually deny the use of the harbour
and roadstead {o an encmy, though it could not prevent injury to the town and
shipping by a bombardment, from {he sea.

Some protection against such a hombardment would have been aflforded by (he
16 heavy guns intended to be mounted in Aveheliffe Fort and Guildford Battery behind
ron shields, for which provision was made in the Tistimates and 'Schedule of 18067,
These shiclds are omitted from the estimates now submitted to us, and we are informed
"t guns mounted on the Monerieft principle will he substituted for them, and the cost,
v adapting the batteries to them will be provided for in future Annual Istimates. We
bave only to observe that we consider it essential that some heavy guns should be
mounted on the sea front, as without them the fortress will be unable to afford any
protection to the town or harbour from bombardment or insult, even by a single
armour-clad ship.

In case of attack Dy land, the fortress would he much strengthened by the addition
of a continuous line connecting the Tastern and Western Ieights; but as the formation
of such a line would cause the destruction of much valuable property, and be attended
with a very heavy expense, we are of opinion that no step should be taken beyond the
preparation of a well matured plan, to be carried into exceution without delay when the
emergency arosc.

Westerny Ourwonrk.

174. This work is for land defence; it has casemated accommodation for three  Wesreny
o*rers and 181 men, and is intended for an armament of 27 guns on the terreplein, —Ovrvors.
t.. 14 in ils caponnicres and casemates. Design.

During some severe weather in 1866, the counterscarp wall of the South Cut gave
way; it had been constructed in rubble chalk, with brick and flint facing, built in stone
lime mortar; it was replaced by a Portland cement concrete wall, at a cost of 622/ I
other respects the work appears to have heen well and skilfully constructed with reference
to its stability and permanenecy.

The expense magazine and artillery store accommodation is scarcely sufficient for
the number of guns it is intended to mount. In other respects the construction is
adapted to meet the requirements of a modern armament.

The total cost of UliS worl was 80,] -13.-’-., 0{‘. W]Iicll 62,4193. was paid out of Lhc L(m,n
for Defences.

Report.

Cost,

Tie CreAper.

175. The works performed in the Citadel were limited to the completion of the
olficers’ casemated barrack, deepening ditches, heightening escarps, forming a glacis,
constructing galleries and bridges of communication, &e. ’

There was a slight failure in an escarp wall after the sevore weather of 1866, which Report.
was remedied 3 the work appears to have been well and skilfully constructed with
reference to permanency and stability.

There is a deficiency of expense magazine and store accommodation ; in other
respects the construction is adapted to meet the requirements of a modern armament for
land defence.

The total cost of the new works in the Citadel has boen 61,4861, of which 34,5601, ¢,
has been eharged to the Loan for Defences. :
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Nortii Cextre Bastion AND NorTm ENTRANCE.

176. The North Centre Bastion was designed as a flanking work to the long line
between the Drop Redoubt and the Citadel. It is intended to mount 15 guns on terre-
plein, and six guns in flanking casemates.

The works at the nortl cntrance consist of an advanced ditch and glacis, with
flanking casemates. They were ' commenced in March 1800, and completed in
February 1864.

In 1866 it was found that the escarp wall of the North-ast Baslion was being thrust
forward. Remedial measures were at once taken which, at a cost of 1,366, saved the
fall, rendering it unnecessary to take it down. “The work has sinee been completed ; no
further movement of the wall has taken place, and it now appears to be perfectly secure.

The works are well and skilfully constructed with reference to permanency and
stability.

Their total cost amounted to 52,2511, of which 88,0171, were charged to the Lioan

for Defences.

Dror Repounr anp liast Linws.

177. The new works here consist of four caponnidres at the angles, hombproof quarters
for the officers, a ditch and lines connecting the Redoubt with the Drop Battery, and a

magazine for the latter. They were commenced in October 1859, and completed in

February 1862.
The works have been well and skilfully construeted, with reference to permanency

TReport.
and stability. They are constructed for 17 guns on terreplein, and 15 in caponnicres.

The magazine is not sufliciently protected from direct five.

One face of the battery bears on the sea, and might take part in the defence of the
place against ships. 'T'o enable it to do so with effect, heavier guns than those for which
it was designed would be necessary; and should it be determined to re-arm it
considerable alterations would be required in the baltery, as well as additional magazine
accommodation. The'new work is otherwise well adapted to its object.

Cost. The total expenditure on alterations and additions amounted lo 87,5771, of which
18,2761 were charged to the Loan for Defences.

Sourit Front Barrack, Sovrn Estrance, ann Lines.

Soprnt Frowe 178. These works comprise a casemated barrack for the wing of a regiment; scarps §
Bég::;?" and ditches to the South and South-West Lines, with gun casemate and guard-rooms at §
RamRANGE the cntrance. ) ]

' They were commenced in October 1861, and completed in June 1863.

Report. Those lines have been desiened chicfly for land defence, and for that purpose the
works as now constructed are, with the exception of insuflicient expense magazine and
store accommodation, suited to the requirements of a modern armament.

They are intended to mount 18 guns on {erreplein, and 12 in casemates, with
barrack accommodation for 14 officers and 436 men. In some of the positions the guns
would bear on ships approaching the harbour, and heavier guns than those now provided
would be required to act with eflect against them ; and a revision ol the armament would
make considerable alterations necessary, both in the works and in the magazine accon
modation. :

Cosl. The total cost of the alterations and additions amounicd to 54,6201, of which

48,4251, were paid out of the Loan for Defences.

SUMMARY.
179. The estimate in the Schedule of 1862 for the works on the Western Heights
amounted to 149,000, which was increased to 191,0001.
The total expenditure on the Western Ileights has been -

Aunual Estiontes. Loan. Tolal,
£ £ £
Drop Redoubt .. e 24,301 13,276 37,577
North Centre Dastion .. 14,234 38,017 62,251
Western Outwork . . e 280024 62419 86,143
South I'ront and Entrance . 6,095 48,425 54,520
Oitadel .. .. .. 26926 34,560 61,186

"Potal .. .. 95,280 196,697 291,977
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Castie 1mienrs.

180. The only sum expended out of the Loan on the Castle ITeights amounted o
6,581, for providing easemated harracks for 72 men under the Fast Front Ramparts,
The work has been well done, and ealls for no remark.

Cagrne 1 Tonrr,

181. This is the only new work at Dover, and wholly charged o the Loan for

Defences.
It occupies a site about 400 feet above mean tide level, on the same ridge as the

Doven.

(C4STLE,

Casre 1y
Font AnD
Ourwonks,.

Castle, and 700 yards distant from il. The ditches are 35 feet in width at hotfom, Design.

flanked by one double and three single caponnicres, all of two tiers.  The gorge dilch
forms a re-enlering angle with casemated flanks for guns and musketry. The searps and
countersearps are in chalk, protected by a facing of concrete and flint work, and well
defiladed.  There is a chemin des rondes, as well as a covered way.  The average height,
of the crest of the parvapel is 434 feel. 29 guns can he mounted on the ramparis,
of which six will he in haxo casemales; al the right of the gorge, two guns on
the parade level will flank the diteh, connecling the Iiast Wing Batlery with the main
work ; 26 smaller picces will he placed in the caponnitres and flanking batleries.

In rear of the flanks of the work, and about 300 yards distant from it, are the Fast
and West Wing Balleries, for five and four guns respectively, with the requisite magazine
accommodation. These halterics are secured independently by dilehes, and are conneeled
by lines with the main work. _

There ave hombprool casemates under the main ramparts of the fort for seven
officers and 270 men, and (he aggregale capacity of the magazines is for 3,672 barrels of
powder,

This work was commenced in June 1861, under a contract for the erection of the
casemated barracks ; it is now being completed by military labour, and is well and
skilfully eonstructed, with reference to permaneney and stability.

There have been some slight failures, requiring an outlay of 7707, in repairs; a more
serious ountlay was cansed hy the occurrence of large clay “potholes,” and of a want of
compactness in the chalk, making it necessary, in places, to revet hoth scarps and counfer-
searps with conerele, at an additional cost of 11,8077,

All the arrangements for the service of the gung, for the supply of ammunition, and
for stores, are good.

The estimate for this work in the Schedule of 18G2 was 90,0000, In 1863 it was
reduced to 80,0007, and subsequently merged in the general estimate for Dover.

The expendilure on the work, to the 30th June, amounted to 77,7167 ; and a furlther
aum of 10,3370. will he required to complete it, making the total cost of the work 88,054/,

GENERAL SUMMARY.

182. The cost of the works at Dover was cstimated by the Commigsioners al,
165,0001. for works in progress, and 170,0001. for the new works recommended by them.
OF this total of 335,000L, 80,000L were voled in the Annual Tstimates for 1 &G0-1,
leaving 255,0000. to be provided out of the Ioan. The expenditure on the Aunual
Voles prior to the Loan amounted to 95,2801 '

The expenditure on the land has amounted to 1,1411.

The estimale for the various works under the Loan in the Schedule of 1862 amounied
lo 249,000L. ; in 1863 this amount was increased to 278,0000, and in 1867 to 285,000/,
It was also at that time, as we have slaled, proposed to provide shiclds for Arvehelifie
and Guildford DBatteries, estimated to cost 16,000L.—making a {otal estimale of
301,000L.

It is now intended that any expenditure on the re-modelling of these hatleries
should be defrayed from the Annual Voles, and no provigion for them ig included in fhe
Istimates.  The expenditure under the Loan ig now estimated at 291,333/, and the toial
cost of the re-modelled and new works, including the purchase of land, will amount. fo
387,7541.
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2y Come, 183. In the Report of the Royal Commission it was recommended
Recommends- defences of Forts Carlisle and Camden should be re-modelled, and a sufficiént
o oo to admit of an extension of the sea batteries on the harbour face so ag
sion. firc on ships passing up the channel, and that more guns should be'
the approach to the harbour; and that the existing works on Spike
completed, and additional guns mounted on the southern face bearing o
enfrance, b

They further recommmended the occupation of Cork Beg by

re-modelling of an old battery under the hospital at Queenstown,
of a small open battery on White Point. oo
These last three works have not been included in the Schedules

¢ Loan Defences,. o adll el ; sl L
The forts at Spike Island, Carlisle, and Camden, when complétec Lo
adequately manned, will, if combined with submarine defences,,fuﬁy‘-"-;
security of Cork Harbour against an attack by naval means alone, 5

L ) _ SPIKE IsLawp. :
Sroce Isuaxp. 184, Fort Westmoreland, a work already existing on Spike Island

Completion of Defence Commissioners, who recommended that it should be complet
Fort West-  an increased armament. The amount estimated as necessary for thi
pmosland. ©  ghe work being entirely done by convict labour, was 10,000/, and the
1864 amounted to 2,0001, - i - 4 0
Batleries, ./ In June 1864, a plan was approved for preparing the work for
Present De-  gung, 18 bearing on the entrance, and 12 on the harbour. . That planjhas
Tevised, to adapt it for a heavier armament,-and ‘16 guns behind shield or:on M
carriages are to.take the place of the 30 originally intended. ! Thekttra
magazines occupy the places originally designed for them, = - - oM
Up to 1867, the work was' carried on by convict. labour; but in ]
year the whole of the convicts were transferred to the Admiralty; '
practically suspended- till: February 1868, when the revised plans were takenfn
military labour, the number of men employed being very small.
Report. No failures have occurred, the work already done is good, and t
Characterof D€ Well adapted to secure permanency and stability, as well as to.offer
Work. attack that may be made upon it. No provision is made for arming the
Nos. 2 and 3 Bastions, bearing directly on the entrance of the harbou
heavy guns in that position would materially increase the offensive p
against ships attempting to force an entrance, and in our opinion the avor
Service of  completed as to admit of this curtain being armed. The arrangements:fort
o the guns are satisfactory. Lt
Estimate, The estimate for the work was, as we have said, based on the empl
- labour, and will be quite inadequate to meet the expense of completing
civil labour. The amount already expended is 4,6187, and the furth
~complete it amounts to 12,695/, making a ‘total of 17,3131 L
- The cost of the shields is estimated at 24,0007, making the- total ce
41,3131. - The cost of adapting the alternative plan for mounting the

carriages is estimated at 5,1641., and the total cost of the work
amount to 23,0771. ;

CarLisLe Forr.
Cantrsre - :

Foxr. 185. The first work begun under the Loan was Carlisle Fort, 0
Faidhe The land defences consist of a line of rampart enclosing the
ences. batteries with a ditch 40 feet wide and 30 feet deep, cut in the natur.

by caponniéres, and casemates in the escarp; there is also a covered
point of the rampart is 264 feet above the sea. The designs were

------



® .t was entered into for the excavation of the main ditch, and formation of the %%
¢ mi The works were begun in August 1861. In February 1883 the contractors

P P 1o bankrupt, and the work was carried on by persons employed by the trustees. of
nkruptS, and in September of that year they were relieved from the task by the

5 artment. _ :

o L Thee gurther works which have been proposed to carry out the recommendations of

i nmissioners may be thus described :—The original fort, with slight modifications, s
*a1 form the Keep; and Rupert’s Tower, reduced in height, will be utilized to cover the Keeps. ' *
a8 on the flank and rear of the Southern Battery, which cannot be seen from the . -

£ Tpe Centre and Southern Lower Batteries will be completed for the ‘reception Sea Batteries.
%16 guns behind shields, or on MoncriefPs  carriages, disposed in groups varying from

9 to 190 feet above mean tide level. No plan has been proposed for re-modelling the

&0 Northern Lower Batteries, constructed previous to the Loan for 11 guns, and no sum

e such re.modelling has been included n the estimates before us. s s e N

® " From 1864 to 1867 the works were carried on slowly by convict labour, 180 men Frogress.
%o the largest number employed. In October 1867, a party of soldiers of the Line

= menced work, and in December the whole of the convicts were transferred to the

Ndmiralty works at Spike Island ; from that time military and civil labour alone have been

= loved. Up to the present time nothing has been done beyond excavating the sites of

* Latteries and communications and building the magazines. ¥

The work, as far as it has’ gone, has been well and solidly constructed. ~The  Report.

1 laid before us appears well adapted to secure permanency and. solidity, and t0 cparacterof

ive to the work the power of resistance required in this important position.” In the Work.
“8sion it is proposed to close each extremity of the main ditch by a wall;. this wall
“yould cost 1,3000., and this expenditure appears to us to be unnecessary, except so far

48 it may be required to provide against the encroachment of the sea, and we recom-

" mend that it should be confined to that object. The entrance to the fort on the land

gide is carried in nearly a straight line through the defences, and requires some modifica-

or protection. : : G o o

The arrangements for the magazines and for the service of the guns are good. Sacvionel
g M) e

In the various schedules, the estimated cost of this work, based on the employment Estimate.

considerable amount of convict labour, was 79,0001. ; “convict-labour cannot‘now be
gbtained, and although in the modification of the plans considerable reductions have been

= made, that sum will be quite inadequate to its completion. The expenditure incurred to

" 80th June, 1868, amounted to 27,627, and the further sum required to complete,

Including liabilities, amounts to 59,8721, making a total of 87,4991 The cost of the

shiclds is estimated at 24,0001, making a total cost of 111,4991. The alternative plan

for substituting the Moncrieff system for the 16 guns protected by shields has been laid

Before us. The cost of adapting-the work for this alteration would be 6,6661., and the

total cost, of the work so completed would be 94,0550 : =

w1

ForT CAMDEN.

186. The new land front, consisting of a ditch and rampart similar to those at Carlisle, Forr Cuex.
was begun in February 1862, under a contract for building casemated barracks on the , -+
porth flank and making a road to Crosshaven; after much delay this contract was com- fences.
§ o Peted in September 1864. In February 1865 a second contract, on a schedule of prices,

# was entered into for the completion of the land front, and whatever other work might
be :erered. The work under this contract was not satisfactorily done, and in February )
1867 the contract was wound up,.and the work has since been carried on by military
ur,
The project for completion has now been considerably modified. The land front iS present
E}ltcred, except in very slight details. The lower battery, adapted for 10 guns behind Desige.
- eld?,, or eight Moncrieff guns, will extend along the sea front, and include the site NOW Defences,
@ccupied by the old battery; above it two batteries en borbetie for three guns each are Sea Batteries.
the gned on cach side of the existing officers’ quarters, at a height of 170 feet above
bel sea. To secure the position against an enemy who might have made good a landing Defensive en-

Ow, a scarp with a slight ditch will be cut in the rocky slope between the Upper and = e

hh:e'r Batteries ; this obstacle, which we consider will afford sufficient protection, has been
: tituted at our suggestion for the more expensive proposal of a ditch' 20 feet deep,

on the original plan. It has also been proposed to remove the present officers’
; NO‘?‘S to another position, and to add another three-gun battery on their site. The
: &xpen itﬁiewould amount to 8,700L, but it is not now intended to propose this additional



Cork,

Report.
Character of
Work.

Bervice QE
Guns’ et
Estimate,

*

- Defence Commissioners, was estimated by them at 120,000%., includi

-1569,000%:, exclusive of land. The cost of the land amounted to''3,1601

The work already done is solid, and no failures have oceurred: and
before us seems well adapted to secure permanency and stability, and to gi
sary power of resistance. It will be necessary to make provision for raisir
the spring at the lower battery to the level of the upper parade, or for othe
a supply. The amount estimated for this purpose will probably be found s
arrangements for the magazines, and for the service of the guns, are satisf;
estimated cost of this work in all the schedules is 70,000l The exper

:80th June amounted to 32,3341, and the further sum required to completa}
at 85,8971,, making a total of 68,2311, : R

... The cost of the shields is now estimated at 15,0001, and the total'cg
at 83,2311, The alternative plan for substituting eight guns on Moneri
10 guns behind shields has been laid before us; the cost of adapting th
system would be 2,6961., and .the total cost of the work so completed wo
CO T S

.+ 9 QENERAL SUMMARY. | _
" 187. The cost of the works for the defence of Cork Harbour, <

of land, and this amount was adopted by the Government in the Parliam
1860, No. 448, The estimate in the Schedule of 1862 amounted in'

30,0001. was added to this sum as the estimated cost of the shields requir
total cost of 189,000.. -The estimated cost of the works, when com
173,0431., with 63,0001. for shields, making a total of 236,043l If com
Moncrieff system, the ‘total cost will amount {0 188,0591. The increase
works beyond the original estimate is to be attributed to the withdrawal o conyic
from Spike Island and Fort Carlisle. The excess which would thus be caused
forts, if completed for. shields, will be more than covered if the Moncrief
adopted. P Y : '
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LANDS AND INCIDENTAL EXPENSES.

188. The estimate in the Schedule of 1862 for the purchase of land was 1,030,000, Lusmes ;.3

which amount it remained until 1865, when it was increased to 1,080,000L - It was . 7
her increased in 1867 to 1,115,0001, but ‘according to the estimates now before us

- gill be reduced to 1,102,033l This reduction is stated to be due to the outstanding

daims in 1867, having been settled for a less sum than then expected. It is-to:be

| ebserved that this large expenditure is not unproductive, but has been stated as yielding
g very considerable revenue. L BORROTS ]

- 189. In the Schedule of 1862 the item for Incidental Expenses was estimated at TNoTDENTAL
| 50,000; this was increased in 1863 to 120,000Z, in 1865 to 140,0001., and again in 1867, Exemvses.
g0 165,0000.  According to the estimates now before us this estimate has been' incressed
0 194,8351., showing an increase of 29,8351, This estimate, however, does not show the
gotal expenditure on this item, which is mainly for the payment of the staff and other
\ facidental expenses of a like nature connected with the works under the Loan, "as under
. the authority of the Treasury, this expenditure, as well. as that on lands, is subject’ to
yeduction by the amount received from the sale of timber, rents, and certain other credits.

“SUMMARY. Sowaze.

. 190. W= have now gone in detail through the whole of the works on which we are Conclasion,

* directed to report, and we have in each case stated our opinion of their construction and

. power, and it now only remains for us shortly to sum up the results of our enquiry.

. We have stated the circumstances under which the works were commenced, and the Circamstances
& Beasures that were taken for carrying into effect the recommendations of the Defence e eh
: missioners, so far as they were adopted by the Government, and as they were were com-
bodied for the first time in a detailed estimate in the Schedule of the Act of 1862,  -Meocel

191. Bearing those circumstances in mind we are of opinion— Stability and
Ist. That the works have been constructed with a due regard to the conditions Permanency.
1y to secure their stability and permanency; and although it could not be

&pected that works of such magnitude could be carried on without occasional failures

mistakes, those ‘failures and mistakes have been much fewer and of less import-

than might have been anticipated.

%192.——-2nd. That many costly changes from the original designs were rendered Costly changes!
~ lutely necessary by the great advancein the power of rifled artillery ; that'great skill in designs.” &
en shown in adapting the original designs of the works to the altered circumstances T
| g, ¢ times; that the arrangements for the service of the guns are good ; and that the {
Bereag, of resisting power in the works has kept pace with the increase of the power of Resisting

. e pung, Power.
4

%(?3.——31&. The increase of cost has been very great’ by the Table at page x. it Increasedcost.
dedo, seen that the estimate of 1862 amounted to 6,860,000/, from which,must be

' t.ed the sum of 670,0001. for works since omitted, leaving 6,190,0007. The expendi- Comparison of
iy ;Ls 10w estimated will be 7,951,4377., showing an excess of 1,761,4371. on the works fgggn;;; of
ooy, lElml‘gl‘es's. The amount under the Loan sanctioned by Parliament in 1862 having 1s69.
; ’880:0003., the increased demand will now be 1,091,4371. ; part of this increase 1S Increase sinco
!¢ additional strength proposed to be given to iron structures since 1867. 1867.

i Increase since 1862 is not wholly due to the changes in the works alluded to, Rise in wages
ter; " Of it is to be attributed to a considerable rise in wages and in the cost of 21d cost of

< ials,
that took place in the earlier part of the interval. .



Alternative
plans,

Saving by
adoption of
Moncrieff
system,

Amount ex-
pended under
the Loan.

Further sum
required.

Adequacy of
timates.

-5,118,838].  The total amount required to complete the works, is

xeii-

194.—4th. It is to be observed that in the Schedule attached to our R
estimates we have adopted are for the plans for the expensive iron structn
the alternative plans that have been laid before us. We have thought it righ to
this course since in most cases the adoption of the alternative plans is dependent u "
success of the application of the Moncrieff system to the heavier guns. Without, ey e s
any doubt on that ultimate success we felt that it would not be right to assyme 1 T
certain, and to adopt estimates which, in the event of its failure, woulq bee ey
inadequate to complete the works. X : '

By a reference to Table viil. in the Appendix it will be seen t)
consequent on its adoption is estimated at 194,159/., and thus the amount
the Loan would be reduced to 7,757,278L. ; against this saving must be put some ip
of the cost of the armament arising from the increased cost of the carriageg
reliable data can yet be given for comparing the cost of these carriages with offf]e,:,
may be adopted; we do not therefore attempt to fix any sum as the amount gf =
increased cost under this head. : ,

res and not

a.t thc sa
reqUier .

195.—5th. The sum expended under the Loan to the 30th June last

0 T amounted gg
3,878,9701. for works, and 1,239,868/, for land and incidental expenses,

making a tota] o

: now estimated g
2,832,699/. The excess on the estimate of the Act of 1867 will be 481,4371.

196.—6th. Lastly we believe that the estimates laid before us have been most care.
fully prepared, and that they will be found adequate to complete the works in accordane
with the designs on which they are formed.

- FRED. WM. GREY, Admird,

President.

C. DICKSON,
- Major-General.

J. L. A, SIMMONS,
Major-General.

H. D. HARNESS,
"Colonel, R.E.

T. ELWYN,
Colonel, R.A.

JOHN HAWKSHAW,
C.E., F.R.5.

J. C. ARDAGH, Licut. R.E.
: - Secretary.

109, VicToria frreeT, 4
28th April, 1239, '
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APPENDIX No. VIL

ARMAMENT RETURN.

i
e number of Heavy Rifled Guns required for the Armament of Sea Batteries, erected,
- or in course of erection, under the * Loan for Defences.”
NoTe.—A portion has already been supplied and mounted.
E Sl Description of Gun.
Name of Work. 12" 1l i o
of of of of
25 tons. 18 tons. 12 tons. | 6% toms.
_—
1. Horse Sand Fort .. - d 10 24 25 =
2. No Man's Land Fort S .s 10 24 25 i
3. Spit Bunk Fort .. wr o 4 9 e 6
4, St. Helen’s Fort .. 3% ad + 6 5 4
. i 5. Puckpool Battery .. = I 4 o o .-
7. Gilkicker Battcrv afC . 3 17 3 ite
easCTH J 8. Southsea Batteries s o 1 0 22 9
9. Hurst Castle (Plan A) .. 53 ] ara 61 s
12. Needles Battery .. e s 5 o 2 4
13. Hatherwood Battery AT e e . 4 3
14. Warden Point Battery .. o - 4 4
15. ClLiff End Batteries : &3 e . 20 s
_ 20. Sandown Furt .. . e . e 18 10
J i, [ 34.Bovisand Battery .. - w 14 9 .
et duA l’ 35. Plymouth Breakwater For:‘. ZIR + 18 - .e
; . 36. Picklecombe Battery < i e 19 19 4
= **3 38, Mount Edgecumbe Battery Vi 5o 7 ‘e
39, Drake's I-land Batteries : 5 - 21 .
_ 61. Fort Stamford .. - .. ; e 7 .
( 65. Stack Rock Fort .. e w 6 . 16 i T -
;. . 66. South Hook Battery v e o s 5 15
S e 67. Hubberstone Battery s 0 N 1 11 15
68. Popton Battery.. ... s T s 1 13 14
S 89. Chapel Bay Battery A i 5 . 6 ..
i *+9 71. St. Catherine's Fort = e i - 3 8
72. Proud Giltar Battery .. - o o v 2
73. East Moor Battery % R o .o b 4
.' 74, Trewent Battery .. - s v .o i 5-
Sviifi.a L 75. Freshwater West Ba.ttery = P s b 4
( 77. East Weir Batteries - ks 3 2 o
3D i 79. Portland Dreakwater Fort (Plzm A) o * 14 15 ..
> 80, Nothe Fort.. o = R 6 . 4 .
o 81. Coal House Fort (Plan A.) wafis e * 28 i i
e, 82. Clitfe Fort (Plan A) o i . * 20 oo .
**) 83. Shornmead Fort (Plan A).. ! i * 20 s S
84. Slough Fort . - A A . = 7
! ( 835. Grain Fort.. i oie .- .. 11 4 5
Ve, 86. Grain Battery .. oD - o s 10 ’
o 87. Garrison Point Battery .. = i A5 36 are
T e 88. HQOFQrt “e . . e an M e 11 .
89. Darnet Fort . i .e 11 .
91. Queenborough Batterv (Pian '\) s | A2 * 2 ale
T L 92. Cheney Battery (Plan AY o 00 i .2 oo
-' : 100. Spike Island S o i ; 4 12 o
v .v4 101, Carlisie Fort aa o .ol 5% 4 3 12
102. Camden Fort W i Wl o ahu E ~ B e 6
| 68 | 256 432 143
~—— General Total i o o
* ArTErvarive Praxs:—
Portland .. w .. B.14,10-inch .. C. 8, 12-inch.
Conllionze. . ik % 1k '20. 10-inch .. . L4 10-inch.
Ciif v 10-inch .. . 10, 10-inch.

1 1- 1‘)-'1"1'1 ve w10, 10-inch.

WML F. DRUMMOND JERVOIS.
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