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PREFACE. 

The i,,ue of the present Volume has been delayed far beyond the time at 
which the Editor expected it would have been ready, by the difficulty of pro
curing papers bearing upon the professional subjects connected with the late 
war; owing to various circumstances, the Officers from whom it had been hoped 
much valuable information would have been obtained, have hitherto been 
prevented from furnishing it. 

For those War Papers which the present Volume contains, the Corps is 
principally indebted to Lieut. Frnser, R.E. 

Since the issue of the last Volume the Corps have had to deplore the loss of 
their venerated Chief, Sir John F. Burgoyne, who was an earnest supporter of 
the Corps Papers as a means for promoting the scientific advancement of the 
Corps, and the diffusion of professional knowledge among its members. His 
numerous contributions-the result of high scientific attainments, backed by 
experience of the most varied character in the largest spheres of action-have 
added much to the value of this publication. A Memoir of the late Field 
Marshal, written at the request of his family by the Right Hon. Sir Francis 
Head, Bart., has been inserted at the commencement of this Volume. 

Immediately following this Memoir will be found one of the life of the late 
Lieut. General Sir W. Denison, one of the original founders and first Editor 
of the Corps Papers, written by Major General Harness, C.B. 

Accompanying the present Volume, but bound separately from it, is issued 
an Index of the Subjects and Authors of all Papers published from the com• 
mencement of the Corps Papers (Quarto Series) up to, and inclusive of, the 
present Volume of the New Series. 

No Occasional Meetings have been held during the past year, no papers 
suitable for discussion having been received. 

Railway De1lartment, 
Board of Trade, Whiteha.11, 

March, 1872. 

C. S. HUTCHINSON, 
Lieut.~Colonel, Royal Engineers, 

Editor. 
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MEMOIR 
OF 

FIELD MARSHAL 

SIR JOHN FOX BURGOYNE, BART., 

G.C.B., &c., &c., &c. 

BY THE RIGHT HON. SIR FRANCIS B. HEAD, BARf, 

Not many months ago, at a dinner party in London, an old officer said aloud 

and emphatically to a much older one, 

" You have done more under fire, than any soldier in Europe! " 

11 Well," replied the accused, in a tone of mild apology, "but remember, I 

have been a long time about it." 

The truth of his defence will be demonstrated in the following very brief 

outline of his life and services. 

FIELD MARSHAL Srn JoHN Fox BURGOYNE, Bart., G.C.B., K.C.'l'.S, F.R.S., 

D.C.L., Grand Officer of the French Legion of Honour, First Class of the 

Turkish Order of Nishid Medjidie, Constable of the Tower of London, Lord 

Lieutenant and Custos Rotulorum of the Tower Hamlets, and Colonel Com• 

mandant of the Corps of Royal Engineers-born in London on the 24th of 

July, 1782-waa the son of General the Right Hon. John Burgoyne, and 
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X. MASTER JOHN F. BURGOYNE, 

godson of the statesman Charles James Fox, who stood spot1Sor to him. at his 
baptism. 

0 One man in his time plu.ys many parts, 
His acts being seven ages."-SHAKSPEHE. 

Fortune divided his "ages" into four, as follows:-

SCENE I. 
On the death of young Burgoyne's father, his old friend, Edward Lord 

Derby, the twelfth Earl, nobly undertook the entirn charge of his maintenance 
and education ; and1 accordingly, at the age of ten he was removed to 
u The Oaks," which had been pul'chased from General Burgoyne by Lord 
Derby, who sent him to Eton, where he was the cotemporary and fag of 
Hallam the historian. 

After imbibing at Eton school, in about equal parts, its ordinary doses of 
bitter and sweet, denominated in its pharmacopcea, Latin Greek and Arith
mE>tic-boating football and cricket-he was sent by Lord Derby to reside for 
a short time with a private tutol' at Cambridge; and in compliance with his 
lordship's application, on the 19th of October, 1796-as a recruit, aged 14-
he was denuded of civil attire, and in lieu thereof clad in the tight ready-made 
military uniform and stiff bluck leather stock of \Voolwich Cadet No. 734. The 
ancient volumes of the Academy record, that on the 20th of February, 1797, 
he was promoted into the 2nd Academy; on the following 9th of August, into 
the upper one, where he rose to be the uppermost; and on the 14th July, 1798, 
to the rank of Assistant Engineer. 

In what was then termed" the black book" of the Royal Military Academy, 
the following solitary sin remains recorded against him:-

11 OvERSTAID THg VACATION ONE DAY. -EXCUSED. - See Orders 9th 
January, 1797." 

"The Accusing Spirit which flew up to Heaven's Chancery with the oath, 
blushed as he gave it in; and the Recording Angel, as he wrote it down, dropped 
a tear on the word, and blotted it out for ever."-STERNE, 

On the 29th August, 1798, he was gazetted a Second Lieutenant in the 
Corps of Royal Engineers, and thus at. the age of sixteen years and one month, 
the beardless boy grasped the lowest round of a ladder, which, hand over 
hand, and step above step, regardless of climates-of extreme heat-of intense 
colcl-of the fire of musketry, cannon, and mortars-wounds and sickness
during a period of 73 years' service, he slowly but steadily ascended, until at 
an age far beyond t.he scriptural limit of the life of man, he reached that sum~ 
mit of his professional career, which, in a published letter, dated \Vilhelmshohe, 
October 29th, 1870, earned for him from the French Emperor, Napoleon III, 
the designation of 

"LE MOLTKE DE L'ANGLETERRE," 
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During this period of service, so devoted was his heart to his country, to the 
British Army in general, and to his commanders in particular; moreover, so en
grossed was his mind with the never ending still beginning difficult and danger
ous duties he was successively selected to perform, that it may truly be affirmed 
he never desired to be what is termed 'A great man,' or ever knew, what 
e,·crybody around him saw, that he was a good one; and although it would 
have been impossible for him to deny, that either from a perfection or imper
fection in his compositiou, he had been created utterly destitute of that instinc

ti vc precautionary sensation, commonly called fear, yet nothing would have 
been more uncongenial to him than to be decorated ,vith the gaudy appellation 
of 'a brave man;' and thus, as in a Canadian winter, the atmosphere provi
dentially becomes still, inversely as the intensity of the cold increases, so did 
his judgment strengthen, and his plain honest countenance become more and 
more serene, in proportion to the increasing fury of those desperate contests, 

11 Where mingled \Var's rattle, 
With the groans of the dying."-WALTER SCOTT. 

After the foregoing lines had been written and despatched, the following note 
from a distinguished Engineer General Officer, K.C.B., was received:

Woolwich, November 13th, 1871. 
Some years ago the late Sir Howard Douglas, speaking of Sir John Burgoyne's 

cool courage, sa.id to me-that whenever, for the benefit of the Service1 there was 
an object to be attained, requiring the greatest personal exposure, absorbed in what 
he was doing, and totally regardless of consequences to himself, he had apparently 
no preception of danger, and Sir Howard illustrated this by saying be should 
never forget on one occasion in Spain, in a battery in which they were suffering 
very seyerely from a gun that was concealed from their view, on its being observed 
that if any one could but get on the parapet, its whereabouts might be discovered 
and it might perhaps then be silenced ; to their g1·eat dismay, at once Burgoyne 
climbed up on thfj para.pet, where, in spite of their entreaties to comedown, he coolly 
watched for the gun, until, from its fire, of which he himself was the target, having 
ascertained its exact position, he quietly descended from the parapet, and gave the 
information all bad been so desirou~ to obtain. 

J. L. A. S1111M0NS, 

Before the eyes of the British Army and its allies he daily appeared a lithe 
but sturdy labourer, always hard at work, never above his work. 

In his "Military Opinions," (p. 286), in advocating that siege engineering 
duties should be assisted by eclat, he wrote-

" Works are not executed by the British in the time they should be, oar with the 
alacrity with which they are in other services. I have known our men (the Line) 
refuse to take out their gabions and set to work. . . , . I have myself placed, 
at different times, hundreds of gabions with my own hands, and then e1itr11ated the 
men to go and fill them, but to no purpose." 
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Many people are gifted with talents-many with application. 'l'he few in
heritors of both are justly termed" great men," nnd yet, it is painful to reflect, 

that of the three categories, how large a proportion, simply from the want of 

opportunities to develop their respective merits, 

"Go down to the vile dust from whence they sprung, 
Unwept, unhonoured, and unsung." 

And such would have been the fortune and misfortune of BuRGOYN E, had 
not, as will now be shewn, that great Master of ,var, Napoleon I., and other 

personages of less distinction, created a succession of con,•ulsions in the world, 

which, without the slightest merit on his part, forced him into a series of wars 

wherein he was always found-from intrinsic value alone-to be the right man 

in the right place, 
The meagre outline of his extraordinary career is as follows :-
As a lad of IS, he embarked on the 5th of April, 1800, with the expedition to 

Egypt, ufider Sir Ralph Abercromby, but was detached at Malta, to be employed 
under Major General Pigot, in the blockade of La Valetta, situated on a narrow 

spit or tongue of barren rock (separating two great harbom·s), scarped so as to 
render it inaccessible by sea, and on the isthmus or only side on which by land 
it could be approached, fortified by demi-lunes, 1·avelins, counterguards, bastions, 

and cavaliers, towering one above another, on so gigantic a scale that the wall 

of the escarp, from 130 ft. to 150ft. high, was, and is, nearly five times the 

h~ight of that of an ordinary fortress. 
On every projecting point of the various bays contained in each or the two 

great harbours, were forts flanking each other, yet all offering a concentrated 
fire upon any and every part of the fort; and, accordingly, when a vessel, 

labouring, pitching, heaving, and tossing, suddenly entered the great harbour of 

Valetta, the unexpected calm, the sudden lull, the peaceful stillness which pre
vailed on its deep unruffled surface, formed an appalling contrast with the 
innumerable guns which, bristling in every direction from batteries one above 

another, fearfully announced to any invading enemy that be was in the chamber 
of Death-in a slaughter-house from which there was no rescue-and that, 

although he bad just escaped from the raging of the elements, the silence 
around him was that of the grave. 

For two years the French garrison maintained, with their accustomed 

bravery, their impregnable position; steadily and cheerfully did they submit 

to every possible privation; theil' stock of spirits, wine, meat, bread, &c., doled 
out in the smallest possible allowances, gradually diminished, until all came to 
an end. Sooner than strike, they then subsisted upon the flesh of their horses, 

mules, and asses, and when these also were consumed, ~nd when they had eaten 
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not only their cats, but the rats, which in great numbers infested the houses, 
drains, &c., and when from long protracted famine the lamp of life was abso
lutely expiring in the socket, in short, when having-as one of their Kings once 
nobly exclaimed-" lost all but their Honour/' these brave men, with nerves 
unshaken, with reputation unsullied, and with hunger deeply furrowed in their 
lean emaciated countenances, on the 5th of September, 1800, surrendered the 
city and the island to that Nation, which Napoleon, on board H.M.S. Bellero
phon, in the last dying words and confession of his guilty career, designated, 
" The most powerful, tlie most constant, and the most generous of his enemies." 

After the surrender, First Lieutenant Burgoyne, who, attached to the garri
son, for some time had the honour of serving as aide-de-camp to its commander, 
General Fox, who had succeeded General Pigot, obtaining two months leave of 
absence, visited Constantinople and Egypt. 

On the 4th of October, 1806, Captain Burgoyne, (aged 24), joined the army 
in Sicily, from whence, on the 28th February, 1807, he embarked, as Command
ing Engineer, with the expedition to Egypt, under Major General Mackenzie 
Frazer, and, on the 20th March, took part in the assault of the lines of Alex
andria, and siege of Rosetta, in both of which srrvices his conduct was favour
ably mentioned in all General Frazer's despatches. 

Whilst in Egypt, he corresponded with his most intimate friend, Captain 
Squire, of the Royal Engineers, then in Sicily, with Sir John Moore. His 
letters were shewn to that great commander, who was so struck by their ability, 
and their acute criticism of military proceedings, that-unheard unseen-he 
applied for Captain Burgoyne to be attached to 'his command, and, accordingly, 
as Commanding Engineer, (aged 25), he accompanied that General in his 
expedition from Messina, destined for Portugal, from 26th October, to 30th 
December, 1807. 

Returning to England with Sir John Moore, he rested in garrison at Chatham, 
under Lieut.-Colonel D' Arey, R.E., for nearly four months, when, 

On the 30th of April, 1808, he was ordered to hold himself in readiness for 
foreign service, and by the expressed desire of Sir John Moore, again under his 
command, (aged 26), he was appointed Commanding Engineer in the expedition 
to Sweden, from 30th April to 20th July, 1808. 

Returning to England, for ten days only, with Sir John Moore, in the same 
year, and under the same General, he sailed with an expedition to Portugal, on 
the 31st July, 1808. 

During the Corunna retreat, in the presence of the enemy, he blew uptbe bridge 
of Benevente, of which the French advanced cavalry occupied the further end, 
and thus checked the pttrsuit. At that moment, on a ridge in the distance, were 
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plainly discernible a large body of French horsemen, and some Generals, among 
whom was supposed to be the Emperor Napoleon, who, continuing the pursuit 
of Sir John Moore no further than Benevente. returned to France. leaving the 
further pursuit to 'Marshal Soult. In fact, the snare which by a rapid move~ 
ment he had prepared to cut off, at Benevente, the English General in his retreat, 
had , as already described, been frustrated. 

On the death of his illustrious Commander, Captain Burgoyne did not, as h&s 
been repeatedly published, form one of the few, who, faithful to the l&st, stood
" O'er the grave where that hero was buried." 

" We buried him darkly-at dead of night, 
Tim sods with our bayonets turning ; 

By the struggling moonbeam's misty light, 
And the lantern dimly burning, 

Few and short were the prayers we said 
And we spoke not a word of sorrow ; 

But we steadfastly gazed on the face that was dead, 
And we hitterly thought of the morrow." 

and it was expressly to provide against 'the morrow,' that Captain Burgoyne, 
instead of standing a mourner at the grave of his late patron and commander, 
remained with the rear division-the post of honour in a retreat-to assist in 
arresting, as desperately as possible, the farther advance of the enemy. 

In consequence of Captain Burgoyne having been detached with the light 
division of the army that embarked at Vigo, he missed the battle of Corunna. 
On his return to England he. was granted a short leave until the 21st of 
February, 1809, when he was again ordered to prepare for foreign service, and 
on the 16th of the following month, under the command of Major Fletcher, he 
embarked on board the Trident, at Woolwich, and on joining Sir Arthur 
Wellesley's army in P..:,rtugal, on the 2nd of April, he (aged 27) received from 
him the significant honour of being attached to the 3rd (nick-named by the 
soldiers the "Fighting") Division, commanded by Sir Thomas Picton (This 
division subsequently, as if to demonstrate that in its attack it had legs as well 
as arms, marched for 34 days, through muddy roads, without a halt to the battle 
of Vittoria.) 

Ten days after he had joined Sir Thomas Picton, Captain Burgoyne was pre
sent at the passage of the Douro, on the 12th, and in the affair of Salamon de, on 
the 16th of the same month (April). 

In the campaign of 1810, he was charged by Lord Wellington, not only with 
the destruction of Fort Conception, but, in order to conceal the British retreat 
to the Lines of Torres Vedras, he was directed not to blow it up till the enemy 
had advanced in force, with strict injunctions not to be deceived by any feints. 
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Orders more congenial to the cool temperament of Captain Burgoyne could not 
ho.ve been conceived, and accordingly, exactly at the critical moment, iu the 
immediate presence of the enemy, by successfully, on the 21st of July, blowing 
up the Fort, he thereby suddenly arrested his progress. 

On the 27th of the following September, he was present at the battle of 
Busaco, (at which 1,200 of Lord Wellington's army were killed and wounded,) 
and subsequently retreated with Picton's division into the lines of Lisbon. 

In the following year, 1811, on the advance of our army into Spain, the Corps 
of Royal Engineers in general, and, as will appear, BURGOYNE in particular, 
were required to undertake a series of sieges, under circumstances which, aggra
vating to an enormous extent the dangers and difficulties they had to contend 
against, it becomes necessary, in common justice to them, very briefly to explain. 

Considering it has long been an axiom among engineers, that while a well-con
ducted siege is certain in its results, the hurried application of labour and force 
without science is invariably punished by an enormous unnecessary expenditure 
of life an~ money, 

"La pr~cipitation," wrote Vauban, 11 dans)es sieges, ne hite point Ja prise des 
Places, Ja retarde souvent, et ensanglante toujours Ja scene." 
it will scarcely be credited that the trenches, saps, mines, batteries, and other 
important works necessary for the recapture of Olivern;a in April 1811; the 
attack of Fort Christoval in May 18ll; the siege of Badajoz in May and June 
18ll; the siege of Cuidad Rodrigo in 1812; the siege of Badajoz in March and 
April 1812; the escalade and capture of the French works at Almaraz in May 
1812; the reduction of the French posts at Salamanca in June 1812; the capture 
of the Retiro at Madrid in August and the siege of Burgos in September and 
October 1812; were undertaken and conducted by a British army UNATTENDED 

BY A SINGLE SAPPER OR MINER (at Olivenc;a there were present only two 
military artificers, namely, one carpenter and one mason); that, under an in
adequate number of officers of engineers, the above works were accordingly 
dll'ected by infantry officers " appointed to act as assistant engineers, and to be 
obeyed as such;" and that in lieu of a corps of sappers and miners, a selected 
body of from 100 to 200 infantry private soldiers, who literally had never seen 
a military sap, mine, fascine, or gabion, were collected to superintend, by night 
as well as by day, in sunshine, darkness, and in all weathers, the construction 
of trenches, parapets, banquettes, and batteries, by working parties of their 
fellow-soldiers, amounting from 1000 to 2000 men, all equally ignorant of the 
duties they respectively were required to perform; and yet when the French 
besieged Uadajoz, in 1811, although they had, as assistants, 100 miners, 483 
sappers, 60 artificers, it required 41 days of open trenches to take the place. 

The sacrifice of money, to say nothing of men, from the inadequate means 
aboyo described, haying proved, as might have been anticipated, enormous (at 
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the second siege of Badajoz, in 1812, the number of cnsualties were-officers nnd 

men killed 1035; wounded, 3i87; missing, 63; total 4885), the Duke of Wel
lington, on the 11th of February, 1812, wrote to Lord Liverpool as follows:-

" \Vhile on the subject of the artillery, I would beg to suggest to your lord
ship the expediency of adding to the Engineers' establishment a corps of Sappers 
and Miners. It is inconceivable with what disadvantage we undertake any

thing like a siege, for want of assistance of that description. There is no French 
corps d'armie which has not a battalion of sappers and a company of miners; but 

we are obliged to depend for assistance of this description upon the regiments of 

the h"ne ; and although the men are brave and willing, they want the knowledge 

and training which are necessary. Many casualties among them consequently 
occur, and much valuable time is lost at the most critical period of the siege." 

Although by the above recommendation the Duke caused to be originated our 

present highly educated corps of Sappers and Miners, yet it was not until 1813, 
wllen most of the sieges were concluded, that a single company of sappers was 

despatched to Spain. In the meanwhile, the engineer department of the army, 

notwithstanding its exertions, was so inadequate to the important services to 
be performed, that although the utmost amount of engineer officers ever present 

at any one time in the Peninsula was 48, the number killed and wounded iu 
the various sieges amounted to 49. 

Under the difficulties above explained, the siege services imposed upon 
BURGOYNE will now be merely enumerated as they occurred. 

At the short siege of Badajoz from the 2nd to the 13th June, 1811, at 
which 18 Engineer officers were present, of whom 3 were killed and wounded, 

he (aged 29) was appointed "Director" of the attack of the Castle, against 

which were fired 8,419 24-pdr. shots, 441 24-pdr, grape shots, 640 10-in. shells, 
1,090 8-in.. ditto; total quantity of powder expended, 1,545 barrels. 

On the 26th of the following September, he was present at the action of 

Elbodon, during which he was verbally thanked by Lord Wellington for the 
assistance he had rendered to a Portuguese Brigade. 

Two days afterwards, he was present in the action of Aldea de Ponte. 
Four months afterwards, in 1812, at the short siege of Ciudad Rodrigo, from 

8th to 19th January, at the storming of which, after dark, under Generals 

Picton Crawford McKinnon Vandeleur and Pack, were killed, 9 officers, 

including General McKinnon, and 217 men; with 60 officers and 500 men 
wounded, (total loss at the siege, 84 officers, and 1,000 men killed and wounded), 

Captnin Burgoyne, with his habitual coolness, led the 3rd Division to the 
assault, for which, and for his conduct during the siege, he earned a Brevet 

Majority. At this siege, of 16 Engineer Officers, one, Captain Burgoyne's 
" co.director" Captain Ross, was killed, and five wounded. 
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Two months nftcrwnrcls, at the second siPgc of Boclojoz, which lastecl from 
lllth of March, to 6th April, (at which were present 24 Engineer Officers, of 
whom four were killed, and eight, including the Commanding Royal Engin-eer, 
Lieut. Colonel Fletcher, wounded), Mnjot· Burgoyne not only again led Picton's 
division to the point of attack, in which desperate duty two Engineer Officers 
were killed and two wounded, but also accompanied it in the escalacle of the 
Castle, for which conduct he was again mentioned in Lord ,vellington's 
despatches, and earned his Brevet Lieutenant Colonelcy. 

A descriptive u memorandum," by Lieut. Colonel Burgoyne, entitled "THE 
"ASSAULT OP BADAJOZ," ends as follows:-

" The Governor and second in command had ta.ken refuge in St. Christova.1, and 
there gave themselves up. Our loss was 3.000 killed and wounded; among the 
latter, Generals Colvi11e, Bowes, Walker, a.nd K~mpt. Our previous loss in the 
siege 1,500 (tot:.1.1 4,500). The garrison a.t the commencement consisted of 4,800 
men, of whom about 3,000 were marched aw:1y prisoners." 

"In. the assault, of the Engineers, Lieutenants Lascelle1 and de Saluberry were 
killed, and Captains Nicholas and Williams wounded." 

During t.he remainder of the campaign of 1812, Lieut. Colonel Burgoyne, 
(aged 30,) continued Commanding Royal Engineer with the Field Force under 
Lord Wellington, (Colonel Fletcher and Captain Squire having been left behind 
with Sir Rowland Hill's corps to repair the ruined works of Badajoz). In this 
capacity, from the 17th to the 27th June, he acted at the siege an~ successful 
storming of the forts of Salamanca, defended by Marshal Marmont, (during 
which five British officers and 94 men were killed, 29 officers and 302 men 
wounded) for which he was again mentioned in Lord ,vellington's despatches. 

On the 18th of the following month, July, 1812, he was present in the action 
of Canizal, in which 500 officers and men were killed and wounded; four dnys 
afterwards in the battle of Salamanca, at which 6,000 officers and men were 
killed and wounded, among the latter five Generals; and after an interval of 
three weeks (on the 14th August) at the capture of the post of the Retiro, at 
:Madrid, wherein were taken 76 officers, 2,211 rank and file, 180 pieces of ord~ 
no.nee, 26,000 stand of arma, with a great quantity of ammunition, artillery, and 
other carriages, clothing and stores of all kinds. 

From the 19th of the following month (September) to the 21st of October, 
Lieut. Colonel Burgoyne (aged 30), acted as Commanding Engineer at the 
desperate siege of Burgos, at which one Royal Engineer officer was killed, 
himself slightly and seven others severely wounded (total British loss in killed 
e.nd wounded, 92 officers, 1,972 rank and file); for his services during this san~ 
guinary siege, which were eminently conspicuous, he was again favourably 
mentioned in Lord Wellington's despatch (dated 26th October.) 

• 
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In 1813, he accompanied the army in its advance to the Ebro, in l\foy and 
June; and on the 21st of the latter month, was present in the bottle of Vittoria 

(our loss, 5,000 killed and wounded). In this desperate action, his horse was 

shot under him. 
From the 15th of the following month to the 31st of August, he assisted, and 

on the death of his superior officer, from the 1st to the 9th of September, acted 
ns Commanding Royal Engineer, at the second siege of the cn.stle and citadel of 

St. Sebastian, at which Lieut. Colonel Sir Richard Fletcher, the Commanding 
Royal Engineer (who had been previously severely wounded at the first siege) 

was shot through the heart, two Engineer Captains killed in the breaches, 

and Lieut. Colonel Burgoyne (present at both assaults) was shot through the 

neck, and two other Engineer officers wounded. Of eighteen Royal Engineer 
officers present at both sieges, eleven were killed or wounded. (TotaLBritish 

loss, 3,500 officers and men killed and wounded.) 

Lieut. Colonel Burgoyne's detailed "mem." of the assault of St. Sebastian, 
characteristically ends as follows:-

" Our loss was very considerable, probably 2,000 or 3,000. The enemy's also 
must have been great, Sir Richard Fletcher, Commanding Engineer, was kiJled by 
a musket shot, and Captains Rhodes and Collyer killed in the breach, The former 
headed the first party that made a push for the curtain, and fell on its summit, 
covered with (11) wounds. Besides myself, slightly wounded, were Lieutenants Baring 
and Marshall, severely wounded, About 20 sappers were killed and wounded," 

At the commencement of the following month (October), while still suffering 
from his "slight" wound by a ball which, grazing an artery, very nearly 

caused his death-but which after two or three days had not prevented him con• 
tinuing to superintend the operations against the castle of St. Sebastian-he 

rejoined Sir Thomas Picton's Division; on the 7th, he was present in the action 
of Bidassoa, in which our loss was 6,000 killed and wounded; on the 10th of 

the next month at the battle of Nivelle, at which 2,500 were killed and wounded. 

During the 10th, 11th, and 12th of December, at the battle of the Nive, at 
which, 3,200 were killed and wounded. On the 23rd February, under the com
mand of Lieut. Colonel Elphinstone, C.R.E., at the passage of the Adour, at 
which the casualties were 2,300; and on the 14th of April, at the sortie from 
Bayonne, Qn which occasion he was mentioned in General Howard's despatch. 

At this moment, however, intelligence of the capture of Paris, and the abd.i• 
cation of that •· Wholesale Dealer in War," NAPOLEON, flashed upon the 
Bl'itish army ! 

\Vhen, in the trenohes at the siege of Frederickshall, a l•lb. ball went through 
the forehead of Charles XII, Voltaire, in his hi.sto1·y, writes:-
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11 A ce spectacle, l'Ingenieur Mcgret, bomme singuHer et indifferent ne dit a.utre 
chose, sinon, 'Voil,\ la piece finie, allons souper I' " 

In plain English, om· protracted sanguinary Peninsular War suddenly came 
to a glol'ious end. 

'' Huntsman, rest, thy chase is done, 
Think not of the ri sing sun, 
For n.t dawning, to assail ye, 
Here no bugles sound reveillie." 

In the military annals of England, the following anecdote will, it i,, believed, 
appear almost incredible. 

After the pence of 1815, the Prinee Regent magnificently directed that all 
officers of every branch of the service wearing five gold medals, should receive 
the grade, star, and decoration, of Knight Commander of the Bath, but the 
recipients numbering many more than he expected, he subsequently enacted that 
only upon General Officers should the distinction hereafter be conferred. 

Lieut. Colonel Burgoyne, came out of the Peninsular War the senior officer 
of Engineers who had been engaged in the sieges of Spain. Their seniority 
was as follows :-

Lieut. Colon•! Fletcher , . , . • . , , , Killed. 
Lieut. Colonel Squire .... , , . . • • • • Killed. 
Lieut. Colonel Burgoyne .• , . , , . • Twice wounded, (and horse shot 

under him at Vittoria.) 
Lieut. Colonel John T. Jones . • • • • Wounded, 

And yet, while his distinguished cotemporaries throughout the army in general, 
and the Royal Artillery in particular, six of whom junior officers to himself, 
received the Star and Knighthood of K.C.B. - Lieut. Colonel Jones, R.E., 
created a Baronet and Queen's Aide.de-Camp-upon Lieut. Colonel Burgoyne, 
whose services had earned for him five gold medals, and who, moreover, in 
complimentary terms had eight times been mentioned in public despatches, was 
simultaneously conferred the lower grade only of C.B., the reason assigned being, 
that his name, by a clerical error, acknowledged by Lord Fitzroy Somerset and 
Colonel Torrens, having unintentionally been omitted, could not be recom~ 
mended. In atonement, the Government of his country offered to dub him 
a Civil Knight, which title, added to his C.B.1 would in grammar, form not the 
high-bred, but the hybrid distinction of k.C.B. BURGOYNE, then aged 32, 
whose devotion to duty never forsook him, without a word of remonstrance or 
complaint, declined to accept this mongrel distinction, but from wounded 
feelings-not so much on his own behalf as on account of the slur cast upon his 
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Corps, of which 49 officers had fallen in the sieges-he never wore the dccorB

tion of C.B. 
T,Tenty.four years afterwards, while in his quiet unassuming way he was 

(aged 56) acting as Chairman of the Board of Works in Dublin, by the Brevei 
of 1838, he acceded to the rank of General Officer, and it being then resolved 

that the long withheld distinction of K.C~B., should be conferred upon him, it 
became necessary for him to return the badge of C.B. before he could receive 

it. After a hard search, it was discovered fast asleep in a di·awer, exactly in 

the state in ,,.hich it had reached him. He had not even opened the case. But 

as the hey-day of hi., life had passed-

" The lovely toy, so keenly sought, 
Bad lost it~ charms on being caught."· 

Under Lieut. General Lord Hill Lieut. Colonel Burgoyne was employed, or 

rather reposed, in the south of France until June, 1814, when he was suddenly 
appointed Commanding Engineer in a secret expedition, under the command of 

Lieut. General Sir Rowland Hill, and on its being countermanded, under Major 
General Sir Edward Pakenham, as Commanding Royal Engineer he embarked 

on the 1st of November, 1814, (aged 32) to engage in a winter's war in North 
America. On the 25th of Decembe1· he landed in Louisiana, was present at 
the attack of the American Lines before New Orleans on the 8th of January, 

1815, and from that day to the 11th of the followiDg month at the capture of 
Fort Bowyer, for which he was favourably mentioned in Major General Sir 

John Lambert's despatches (dated 28th January and 14th of February). 
After Napoleon's escape from Elba, General Sir 'l'homas Picton, serving in the 

allied army under Lord Wellington, made an urgent application for the services 

of his old subordinate, Lieut •• Colone'! Burgoyne, but the command of the Engi• 
neers having been entrusted to Lieut. Colonel Carmichael-Smyth, who, although 

senior to Burgoyne in the corps, was his junior in the army, the application was 

Tery properly refused, and accordingly, on the 5th of June, 1815, he was ordered 
to Hull to take command of the Yorkshire District. These orders, however, 
after the battle of Waterloo had virtually terminated the war, were counter• 

rnanded on the 27th, and on the 29th he was ordered to proceed to Ostend by 
the packet. join the army under the Duke of Wellington, and, without los.~ of 
time, place himself under the orders of Colonel Carmichael-Smyth. Accordingly, 

on the 6th of July, 1815, he landed at Ostend, from which time he remained 
,\'ith the m·my of occupation until November, 1818, when he was ordered to pro .. 
ceed frnm Cambrai to England. 

From 1821, for four years as Commanding Engineer nt Chatham, he was 
<nablcd, by stl'ict e21.:.am1Jle as well as by earnest precept, to stimulate and im-
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prove the military education of his corps, both officers and men, until, in 1826, 
be was ordered to embark again as Commanding Royal Engineer, (aged 44) 
with the expedition to Portugal, under Sir William Clinton, with whom he 
sailed on the 27th of December. On the 2nd of February, 1828, receiving 
orders to assume the command of the Engineer Department at Portsmouth, he 
arrived in England on the I Ith of April. 

SCENE II. 

On the completion of the foregoing series of military services, consisting of 
battle after battle, siege after siege, stormings, escaladings, retreats, advances, 
finally culminating in victory, and ending in important home engineE>ring duties, 
Scene 1st of BURGOYNE'S eventful life suddenly changes, and the sound of the 
bugle-as it were-proclaiming to him, by High Authority, the drill-sergeant's 
favourite words of command, ., Aa you were!" the resolute soldier, whose self~ 
possession and cool courage under fire had proverbially, for so many years, been 
conspicuous on all occasions, obediently laid aside the glittering uniform in 
which be had lived since the age of boyhood, and accordingly, he now appears 
upon the stage a citizen, in plain clothes, upright in person, nimble in step, 
his countenance beaming with brightness good sense and benevolence, his 
manners modest and diffident, as, in spite of his unceasing efforts to conceal 
these virtues, they continued to adorn him to the last hour of bis life. 

In 1831, (aged 49) be was appointed Chairman of Public Works in Ireland, 
and, moreover, to superintend an expenditure of the Imperial Loan of £500,000, 
he became a member of four other Irish Boards, namely :-

1.-lnland Navigation and Fisheries. 
2.-Loans from Consolidated Fund. 
3.-Dunmore Harbour. 
4.-Kingston Harbour. 
On the 6th of August, 1835, on being appointed the first president of the 

Institute of Civil Engineers of Ireland, he delivered the inaugural address. 
In 1837, he was appointed Chairman of a Commission for the improvement of 

the navigation of the Shannon, which presented the following year to both 
Houses of Parliament four elaborate reports, and on their approval, their pro• 
posed works of great extent were executed by the Commission. 

In 1837, by a Royal Warrant,he was appointed to a Commission on Railways 
(Under•Secretary Thomas Drummond, president), which, after having entered 
into numerous investigations, drew up and presented to both Houses of Parlin• 
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ment, in 1838, reports, a lnrge portion of which were compiled by Colonel 
Burgoyne, and, by those best acquainted with the subject, it is believed, that if 
the recommendations contained therein had been adopted, the difficulties and 
embarrassments which have since attended the railway undertakings in Ireland 
would have been saved. (For an interesting account of this Commission, see 
page 35-39 in Mr. McLennan's Memoir of Thomas Drummond). 

In 1838, he was appointed Chairman of Commissioners of Drainage, also a 
member of the Board of Wide-street Commissioners for Dublin. 

While Chairman of the Board of Public Works in Ireland, he was requested 
by the Master General of the Ordnance to prescribe for a little pimple or 
discussion, which bad been festering for some years, relative to the giving up of 
an old-fashioned battery at Liverpool standing doggedly in the way of the con
struction of new docks. 

In accordance with his report, not only was the case in dispute immediately 
adjusted, but his submitted plans for an improved battery elsewhere, were simul
taneously adopted. For this service, he received from the Master General and 
Board of Ordnance, a complimentary letter. 

On the 2nd of February, 1839, he was appointed Honorary Member of the 
Institution of Civil Engineers of Great Britain. 

During the period of thirteen years he was employed on the above arduous 
duties in Ireland, he received repeated approbation of his services from the 
Lord Lieutenants, Marquis of Anglesea, Marquis '\\'ellesley, and others. Also 
from Chief Secretaries Lord Stanley and Mr. Littleton, Under-Secretary Sir 
William Gossett, Secretary of the Treasury Mr. Spring Rice, Sir Charles 
Trevelyan, and others. 

SCENE III. 

The shrill blast of the bugle now suddenly repeated to the indefatigable day 
labourer its former order of ".As you were," and in obedience thereto, on the 
recommendation of the Duke of Wellington, Colonel Sir John Burgoyne, in 1845 

(aged 63), denuding himself of his innumerable civil duties in Ireland, appeared in 
London, in his natural scadet garb, as" Inspector General of Fortifications "-an 
ignorant and inadequate appellation of the multifarious duties of not only 
maintaining, increasing, and, above all, improving, the fortifications and bar
racks of the British Empire, but of commanding, educating, and stimulating 
throughout the United Kingdom and its Colonies, that intellectual Corps of 
Officers named Royal Engineers, and their intelligent highly disciplined sub
ordinates, the Corps of Royal Sappers and Miners. 
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At the latter end of 1846, Major General Sir John Burgoyne addressed to 
the Master General of the Ordnance that important memorandum, entitled 
"Observations on the possible results of a War with France under our present 
system of Military Preparation," the facts and reasoning in which were reflected 
in the Duke of Wellington's "celebrated" reply to him, doted Strothfieldooy, 
January 9th, 1847. 

This memorandum, as a1so another, entitled •1 Remarks on the Military Con
dition of Great Britain (both since published in his •• Military Opinions), were 
deemed so valuable that they were privately printed by the Treasury, and cir
culated amongst the members of the Government, and as a further proof that 
BURGOYNE'S mind was always, say twenty years, ahead of that of the 
oge in which he lived, it may be cited that in 1850, he published a plan of short 
enlistment, in order to obtain an army of reserve, which, in 1870, has Just been 
carried into effect. 

During his tenure of this office, for 22 years, and especially after the death 
of the Duke of Wellington, as the foremost adviser of the Cabinet, he was in 
constant and confidential communication with the administrations of the day, 
upon most military questions; and it is very much owing to the influence 
exerted by him in this capacity, that the country has been placed, at last, in a 
respectable state of defence. 

The value which successive administrations entertained of his experienced 
judgements, enhanced by the unusual modesty with which they were delivered, 
is but too clearly demonstrated hy the alacrity with which they loaded, or rather 
mercilessly Ot1erloaded him with the following extra duties. 

On the 10th of February, 1847, as Major General Sir John Burgoyne, K.C.B., 
be was appointed President of the Irish Famine Relief Commission, whose 
reports were presented to both Houses of Parliament. On the completion of 
this service he received from the Treasury a complimentary letter, with a special 
grant of money for his laborious exertions. 

On the 7th of April, 1848, by a Royal Commission, Earl de Grey, he, and 
another were appointed to superintend the completion of the new Palace of 
Westminster. 

On the 25th of September, 1848, by letters patent, he formed one of a consoli
dated Commission of Sewers for the whole Metropolis. 

On the 24th March, 1849, he was ordered to inquire and report to the 
Treasury on damage done to Inverness Bridge, by floods, assumed to have been 
occasioned by the Caledonian Canal, 

In 1849, to inquire and report to Government on the state of Westminster 
Bridge, as regarded the necessity for immediate re-construction. 
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On the 30th of August, 1850, with Lord Granville nnd three others, he was 
employed in a Treasury Commission on the proposal for an Irish Transatlantic 
Packet Station. (Their repo1·ts Wl!re pt·eseuted to both Houses of Parliament 

in 1861.) 
On the 1st of May, 1861, be was appointed Juror, Class VIII., in the Exhibi-

tion of that year. 
On the following 6th of October, with ten associates, a member of the Metro• 

politnn Commission of Sewers. 
In June, 1852, he, Lord Rosse, and a naval officer, were appointed members 

of a very confidential committee, to investigate Captain ,varner's inventions, 
the Invisible Shell, Long Range, &c. 

On the 24th oftbe following month he was appointed, with thirteen associates, 
a member of the re-constituted Metropolitan Commission of Sewers. 

In the same year, in connection with Lord Ashburton, Sir Roderick Murchison, 
Dr. Plnyfah·, Sir Stafford Northcote, and others, a member of an association for 
promoting a cheap and uniform system of International Postage. 

In January, J 854, Major General Sir J uhn Burgoyne, detached and despatched 
from his important military duties in England to proceed on a mission to .Turkey, 
of a very important character, was placed in confidential communication with 
Napoleon III, the Sultan, and other authorities. (Lords Stratford and Cowley 
have each acknowledged the importance of the service rendered by him on this 
occasion.) 

Before entering into the Crimean war, it must very briefly be observt::d, that 
although, at great public dinners Sir John Burgoyne, in presence of ministers, 
members of both Houses of Parliament, merchants, and all sorts and conditions 
of men, had been required over and over again, to "rise to return thanks" for 
what is still vulgarly called " The Army,'·' for more than a quarter of a cen
tury, be had not only inwardly known, but respectfully appealing to the Duke 
of Wellington and to the country, had endeavoured privately and publicly to 
demonstrate, that a congregation of British regiments, without the appurtenances 
thereof, namely, professional education, intelligence, the knowledge and means 
of self-protection by field-works, &c., the power of readily transporting ammuni
tion, food, forage, baggage, &c., across plains, mountains, morasses, rivers, and 
ravines, of removing and attending wounded and sick, burying dead, &c., can 
with Q.O more justice be called u An Army," than 100,000 gallant sailors, trained 
p.nd domesticated in barracks, constructed in mimic representation of a fleet, 
pt?uld, ~i~hout s1iips, be cillecJ " 4 Navy;" and thus, the enormous attractive 
~e!J,~th of the Briti!?h E~pire in geI1,eral, and of London in particllla.r, has re-
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mnincd, nnd almost to the present hour continues to remain, internally defended 
by II incomparable artillery, splendid cavalry, and highly disciplined infantry," 
which, 011 being suddenly <'Ong-regnted1 would, from the deficiencies detailed, 
prove utterly unahlc, for more than a few days, either offensively, or defensively, 
to net ns, "AN ARMY." 

Ancl, acconlingly, the Crimean campaign-in which were excmplifiecl the most 
brilliant military cntc1·prise~, and in coasequence of the total break down as 
predicted by Sir John Burgoyno of every Department of the English \Yar 
Office, the severest military sufferings on record-terminated, in the words of 
\"oltnire's summary of the career of Charles XII:-

11 .A.pr(is a.'\'"oir Cprouve cc q_ue la prosp6rit6 a de plus granrl, et cc (]_Ue l 'ach·er:.it6 ::i. 

Uc plus crnel, sn.m1 a.voir ete amolli par l'uno, ni ebran16 par l'autre." 

To enter, in the present paper, into the details of this extraortlinnry campaign 
-in which a British army, after having been conveyed nearly 3,000 miles by 
sea, was to be discmbarkccl in a country totally destitute of resources, \\ ith no 
base but the op"n sea-is simply impracticable. 

The Historian and the Painter, in due timr, will delineate, in a series of pie~ 
turcs1 the veteran BURGOYNE in the desperate battles of Alma and Inkermann, 
and in the frozen trenches, as he appeared the calm ?\Ient~r and respected 
adviser of the Ilritish army. 

It will, therefore, only be stated that a reconnaissance having been made of 
the coast of the Crimea by 01·der of the Home Governments, by a joint C0mmis-
sion of English and French officers, it was recommended that a landing should 
be effected at the mouth of the Katcha river. Ou the receipt in England of the 
report of this Commission, it was shown to Sir John Burgoyne, who C'xpressed 
his opinion in writing to the English Cahinet, that the proposccl operation of 
attempting to force a landing at such a point, in the face of an enemy, would 
certainly result in failure; and he laid clown as a principle, that the first landing 
of the troops must be effected by surprise, and at such a distance from the Rus
sian army1 as to ensure a superior force being thrown on shore before they coulcl 
be attacked. This opinion having alarmed the English Cabinet, he was 
requested by the Duke of Newcastle to proceed himself to the scene of opera
tion. Sir John was nt this time 72 years of age--he had htrgc insurances on 
his life, which would be forfeited by the step be was asked to take-he was 
offered no definite pnsition-but he neT"er hesitated for a moment, and wi1hin 
twenty-four hours he was on his roncl to the Dlack Sea. 

His first active interference with the measures of the Allied Armies took place 
at the period of the second reconnaissance of the coast on board the Carncloc; 
there were present, besides himself autl the French and English Commanders, 

3 
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General Canrobert, Colone . Trochu, Sir George Brown, Sir E. Lyons, rmd the 

French Admiral. 'J'he French officers, supported by Lord Lyons, were in favour 

of forcing a landing at the Katcha, accorclii1g to their original report, u.nd this, 

notwithstanding that a Russian Corps was actually encamped on the spot nt the 

pel'iod of the second reconnaissance. Sir George Brown, who had recommended 

the same at the period of the first reconnaissance, haviug, ho,vevcr, begun to 

distrust the success of it, supported Sir John Burgoyne in his reasoning. 

Although forming a small minority at the commencement of the discussion, the 

Yiews of the English Generals ultimately prevailed, and accordingly it was 

determined to select a spot further removed from the Russian head-quarters. 

(It is worth mentioning that Lord Raglan, Sir E. Lyons, and Sir J. Burgoyne, 

in riding over this ground on the advance of the army after the battle of the 

Alma, observed that the 1·iver Katchn, pent up by a rise in the beach befure it 

reached the sea, spread into a wide piece of water, so that the army on landing, 

finding nothing but water in their front, and thereby having to debouch by a 

narrow causeway right and left of them. must have been cut to pieces, and Lord 

Lyons very honestly acknowledged the fact to Sir John Burgoyne at the time.) 

Throughout the battle of the Alrna, Lieut. General Sir John Burgoyne accom

panied Lord Raglan. As they crossed the river, on Sir John's hat falling off, he 

reined up his horse, and while Maguire, his groom, under a very heavy fire, dis

mounted to pick it up, he continued all the time humming a tune, as he was 

alwa:rs in the habit of doing when in particularly high spirits. At this moment 

his horse was struck by a shot, which, grazing its hind leg, made it very restive 

for the remainder of the day. Nevertheless he remained on his saddle between 

eight and nine hours. 
His next iaterference was at the period of the flank march. The position of 

the allied armies ·would have been altogether a false one on the north side of the 

harbour, 1st, because operations at this point could Jrn.ve led to no decisive re~ 

sults; and 2ndly becrrnse the position contained the radical defect that it did not 

cover their base of operations, so that their communication with the fleet would 

be always liable to be cut off by works thrown up by the enemy. Although, at 

this period, the position was only defective, a few weeks later it would have been 

positively dangerous i for the Russians developed such an unexpected force at 

the period of the battle of Inkt-rmann, that, by throwing up entrenchments and 

blocking up the Allied Army on the narrow promontory between the Belbec 

and Scbastopol, the safety of the whole force ,Tould have been seriously com

promised. From this danger the army was sa,ed by the flank march to the 

s01.1th of the place, in explanation of which Sir John Burgoyne, in an impor
tant letter, stated-
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· I fully b<'lieYe that if my ricw11 on thr propriety of making the south the point 
o( attack had not bf'PU adopted by the Allit!tl Commanders, winter would have sur
prised us on the heights o( the Belbcc without a. ha.l"bom n.nd with a. difficult line of 
oporations to defend, and that the safety of the whole allied force would have been 
com1,romised." 

On the day of this flank march Sir John Burgoyne, for thirteen hours riding 
in advnncc with Lorcl Raglan, wns one of the first who came in contact with the 
baggage nnd rear guard of i\Ieuschikoff's Army defiling across their path towards 
Symphcropol. 

During the night, his baggage not having come up, the veteran lay down on 
the ground, his saddle sening as his pillow. After a time his Aide-de-camp, 
procuring him the old door of a house, pre\1ailed upon him to sleep upon that. 

The correctness of Sir J. Burgoyne's reasoning in favour of the flank march 
was shewn by the fruitless efforts afterwards made by the enemy to force the 
positions at Balaklava and at Inkermnnn. The Inst of these actions was called 
by the 11ewspapers the "tioldiers' battle," because 8,000 men, with unexampled 
bravery, resisted the attack of 60,000 Russians. But as it was called so, avowedly 
as a slur upon the English Generals, it must. be asked, who but these Generals 
placed the men where 8,000 could resist 60,000? The truth of the matter is, 
that the ground selected was impregnably strong, and the Russians, forced to 
attack in a narrow position and consequently unable to deploy their force, 

suffered enormous losses. 
In the important ll'tter by Sir John Burgoyne (already quoted) with reference 

to this subject, he observed-

" It waa not until the result of the battle of Inkermann had given us possession of 
the ground south of the Great Harbour, that an attack against the Malakoff Front 
became possible. Tbi3 battle was a heavy blow and discouragement to the Russians. 
It was a great and decisive victory, and, in its consequences, even more important 
tlmo the battle of the Alma, It cleared our way to an attack against the Malakoff 
Tower, which was decidedly the proper point of attack, where success was both more 
easy of accomplishment and more decisi\·e when accomplished. It was these coosi
d~ra.tions wh10h led me, in the memoranda of the 25th NoYember and 21st Decem
ber, 1854, (published in the ofticial account of the siege) to recommend to Lord 
Raglan that the French should relic,·e us of the charge of our left att..'tck, so as to 
enalJle us to tn.ke ground farther to the right, and p1·osrcute the attack against the 
llalakoff Front.'' 

Sir John Burgoyne's family have no records of w1rnt are commonly called 
11 personal udvenfores." In his letters he never mentioued them. Indeed, occu

})il'd by events pas~ing before him, he really did not notice them, 
l.'rom the private letters of one of his staff, the following trifling extracts may 

be deemed worthy of perusal :-
1• Bahtl~lava: 8th St'pt. Sir John is yery well. The fir,4 night we had no tents, but 
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Capt:tin GOl·don happen('J to con.;.e up aucl gave ltim a hlnnket. He holds n regufar 
len'e e,·c-ry day. U-eneral Stran,~ways, R.A., the .Adjutaut General, and, in fact , :ill 
ht:n.ds of departments come to him fol· n.dvi.oo when i11 want of it1 which is pretty 
oft.en." 

"Camp opposite Sebastopol, 10th Oct. Only fancy Sir John going out at 10 p.m. , 
;,,·hen we were all nsleep, a.ud riding with Nasmyth up to the trenches. He only re-
1umed at 3 n.m." 

'"Thmstfay. La.st night - and I we-re alarnwJ rit one o'clock br musketry firing, 
"'•hich h; a sign that close work is going on. We wl'ut to Sir John, who, heing rnorc
expcriencc-tl in these mo.tters, recommended us to return to our l>cds ancl put Ly our 
reYolver~." 

'' Camp before Sebnstopol, 2Gth October. Sir John, attendPd by - and myi,elf 
was with the Staif1 and, from a bill above, overlooked the c:lvah-y charge at 
Bahklava.'' 

"6th November. In the battle of lnkermn.nn (on the preceding day) Sir John, 
- , and I, accompanying the staff, were, fo r about a qun.rter of an hour, under a 
l1cavy fire of shell and round shot. ·we cou.l<l hca1· the pieces pinging l1.ll a.\.lout us. 
Tile head-quarter staff suffered severPly." 

" 10th November. Sir J ohn, -. autl rny,:;elf ,itn.rted off for Inkermann Heights to 
have a look at the site for a new advanced work to commau1l tlie harbour anc.l. ship
p ing, fo r the construction of which the French h::we promised men. I requested the 
Oflieers of Eugineers who were with us to stay behind, n.s their making a crowd round 
Sir John would attract notice from the Rus:;ia.u riftemeu in batteries of which we 
wure with in range. Sir J ohn made bis reconnaissance without being hurt, though, 
not without being seen and JJ.l'ed at, for, just as he hail fiui:shed, a shell lm.rst; in a 
few minutes more we· bad a solid shot wide, au<l a. few more nearer as " -e retired. Sir 
John's coolness is wonderful. He halts on the report, says, "Now look out," or humb 
a tuni>, watching the course of the ball." 

'' 2Gth January. Yesterday Lord Ragl:m irnd Sir Jolt 11, accompanied br staff, &c., 
paid a vbit to the trenches, n,ocl, n,fter prooonling through Gunlcm's, walked through 
Chapman's, and finished with our three gun b,ittery at U,e head of the Harbour." 

"The Times," in an able summary, from which an extract has already been 

mncle, thus continued to estimate the value of the services rendered by Sir John 

Burgoyne:-

" Agaio, when the army (after .Bnfaklava and Inke11nn.nn) bad advanced thus far, 
the proper work of the Engineer offic('rs commenced, for they had to detel·mine which 
wa~ tlw most vulnnable portion of the fortress, and against which, therefore. the 
cLief efforts of the Allies should be dir('cted . Here, again, the superior genius of 
British eugin~ering was vi.udicn.ted by Sir John Burgoyne; for, while our Allies 
desired to att:\ck the town itself, lie p oiuted from tbc fir.,:.t to the Malakotr as whim 
taken involYing the fall of the city. ,ve ar,~ all aware that- the plan of the French 
was adopterl at first, arnl Wf'i n.rc !1.lso well nwn.rc with how little success, and how 
great a loss of lh·Ps and of money it cost England; but n.t length, .though not uotil 
the g:1.llant old GPneral had rctumed home, hoth the Eoglish a.ml the lfl·ench co1.J.1-
mn.nders c:tme r0111d t,) hi" view, n.ntl conee11tr:1ting their Whole strength on the 
1Un.l:ikoff, took it Uy :\-:Mn1H. With the U:d:ikoff the key of Sel,ast.opol l "-'u;.:;etl into 
the hand::; of the Allie5, :l.U11 SeLni:itopol fell, tlrn.~ justifying Burgoyne'::; pretl.ictinn t() 



LlKUT. GENERAL SIR JOHN BURGOYNE. XXIX. 

the very letter, for the fall of that tower rendered the other fortifications untenable. 
lndec<l, from first to last, whnteYer amount of success att.ended the expedition to 
the Crimea would appear to haNe been <lL1e 1 to say the least. as largely to Sir John 
Burgoyne ns to any other single individual. By the landing at Eupatoria1 not only 
was the disembarcation of om· troops effected in security, but a lodgmcut was made 
in the rear of the enemy. Lord Raglan acknowledged in the noblest manner how 
much he was indebted to the advice and assistance of Sir John Bul'goyne at the 
battle of the Alma ; and it has been st~ted that he addressed a despatch to the Horse 
Guards requesting that he might be promoted to the rank of General1 an<l. that his 
promotion should dat.e from the date of the battle itself. At the battle of Inkermann 
Burgoyne was again in action and Lord Raglan, in his despatch on that occasion, 
once more acknowledged the great assistance which he received from his experience 
and counsel." 

But popular clamour now begnn to attack the old Peninsular Generals who 
had directed the strategy of a winter campaign and siege which, up to this date, 
had been unsuccessful, and the Government yielding to the storm, Sir James 
Graham, in defence of his colleagues, with the fervour of an accomplished 
orator, exclaimed in the House of Commons-

" Done nothing!" ",vE HAVE RECALLED SIR JOHN BURGOYNE!" 

to whom, at the same moment, he might have apostrophized the lines, 

"Dum Fortuna ridet, mu1to1o numera.bis amicos, 
"Tempora si fuerint nubila, solus eris." 

It is obvious that in the immediate presence of the Allied Armies of France, 
England, Turkey, and Sardinia, this recall, at such a juncture, was a heavy slur 
upon a Veteran Officer, who, for more than a quarter of a century, had, in vain, 
endeavoured to prevail upon Parliament to incur the expense of averting the 
very calamities for which he was now to be punished. But the devoted soldier 
appreciating the difficulties of H. l\!L Government, and faithful to his principle 
of loyalty to his employers1 never allowed a syllable of complaint to escape from 
him, either in public or private. And thus the wound from the Governors of his 
beloved mother country-although severer than any one he had previously re
ceived in her defence-bleeding inwardly only-passed unnoticed by the 
community. 

Before leaving the Crimea, he compiled for Lord Raglan memoranda, strongly 
recommending that the main attack should be m:tcle on the ?dalakoff Front, and 
when the French decided to erect the ne\V works against this point, his latest 
advice to Lord Ru.glan was, to arrange, if p'>ssible, that at the final assault, a 
column of English troops, which he gladly would have conducted, should be 

thrown against it. 
It will be seen from the foregoing narrative of facts that Lieut. General Sir 

John Ilurgoyue occupied, during the Cd1nean campaign, a position resembling 
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that which Count Moltke occupied with the Prussian Head-quarters during the 

late war i both campaigns were eventually successful,-yet the contrast between 

the way in which the two men have been treated is very remarkable. Services 

of this nature, which are 1)Urely cousultative, can only be known to the Heads 

of the Go"ernments ,~hich em.ploy the officers in question, and, consequently, 

it is to their superiors entirely, and not to the public, that such officers are 

entitled to look for appreciation of their sen·ices, Ministers should not forget 

Napoleon's maxim, 
"Les services les plus "Wes ne sont pas tory·o1trs les plus eclatants." 

On his 1·eturn from the din of battle (that is after he had been recalled from 

the Crimea) he resumed, at the \V'ar Office, the tranquil duties of Inspector 

General of Fortifications. 
Shortly after the fail of Sebastopol, he was promoted to the rank of full 

General; was created a Baronet (the fees for which Lord Palmerston, with his 

accustomed liberality, remitted); on the 15th of December, 1854, with sixteen 

other Generals, he received the thanks of both Houses of Parliament" for their 

senices in the Crimea;" and again, on the 4th of January, 1855, "for their 

distinguished services in the Crimea;" Oxford conferred upon him the honorary 

degree of Doctor of Civil Laws; the Council of the Royal Society elected him 

one of their fellows; the Emperor of the French nomiuated him a Grand Knight 

of the Legion of Honour; the Sultan conferred upon him the order of the Medjidie 

of the 1st Class; subsequently, Her Majesty presented to him the Baton of a 

Field :\larsbal ; the Lord Mayor, Aldermen, and Common Council of London con

ferred upon him the freedom of the City in a casket of g.old; finally, on the death 

of Lord Combermere, he was appointed Constable of the Tower of London, and 

Lord Lieutenant and Custos Rotulorum of the Tower Hamlets; the duties. how

ever, attached to these fine English at~d Latin titles, it was resolved by H.M. 

Government, were to be performed by him, weaned from the nourishing salary 

of £950, with which all his weal thy predecessors had been regularly fed, from 

morning till night, to the last moment of their existence. Against this hard 

decision he never expressed a syllable of complaint, and thus the constellation 

of glittering honours above enumerated, did not deposit in the terrestial soldier's 
empty pocket, one shilling. 

Nevertheless, pet· contra, the substantial value of his cool judgment and 

amassed experience on civil as well as military subjects was so accmately appre

ciated by the Administrations of the day, that, in addition to his arduous mili~ 

tary aYocations, the following extra ser"ices were dexterously extracted from the 
recalled Yeteran :-
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1.-During the latter part of the Russian campaign, besides attending, in 
London, most of the sittings of the Committee of the Cabinet, in which was 
centred the administration of the war, he formed one of the Council of "rar, held 
at ,vindsor, at the period of the visit of Napoleon III. to this country ; and, on 
one occasion, he drew up for the Cabinet a memorandum, detailing their reasons 
for disagreeing in a project of operations proposed by the French Emperor. 

2.-He was appointed, in 1854, member of a very confidential committee of 
inquiry into Lord Dundonald's secret plan for accelerated attacks of batteries 
and forts. 

3.-1\lember of a subsequent committee on the same, with Admiral Sir Byam 
l\1artin, Admiral Berke]ey, &c. 

4.-J\Iember of Royal Commission on Army Promotion. 
5.-1\Iembcr of a committee of the Society of Arts, to consider the improve-

ments of the City of Paris. 
6.-1855. :Member of Royal Commission of the Patriotic Fund. 
7.-Juror at the great Paris Exhibition. 
8.-J\Iember of the Defence Committee from its first formation in 1855 to his 

death in 1871. 
(6th June, 1856. Elected n Fellow of the Royal Society.) 
9.-In 1858, he was despatched on a complimentary mission to France, to 

present to the Emperor of the French the funeral car used at thtl burial of the 
great Emperor at St. Helena. The short address he made on this occasion was 
much admired for the tact shewn in executing this somewhat delicate mission, 
and our ambassador, Lord Cowley, was much pleased with it. 

10.-In 1859, appoiutecl member of a very confidential committee, (of which 
His Royal Highness the Duke of Cambridge was president,) on the state of the 
defence of the country. 

(5th March, 1861. Received commission as honorary colonel of the 1st Middle
sex Engineer Volunteer Corps.) 

(29th October, 1861. Commission as Honorary Colonel of the 1st Lancashire 
Engineer Volunteer Corps.) 

(December, 1862. Member of the Society of Arts.) 
11.-1865. Appointed President of the Magazine Committee, with six 

colleagues. 
(Their able report, drawn up by Sir John Burgoyne-considered an extraor

dinary productiou for a man of 83 years of age-has become the text-book by 
which the storage of gunpowder is regulated in the pub1ic service, all its 
recommendations haYing been adopted by the Secretary of State for War.) 

12.-1868. Commission of the Patriotic Fund renewed. 

◄ 
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13.-1S6S. Member of Treasury Committee on Concentration of Public 

Offices. 
Ou other subjects Her Majesty's Government maintained with him constant 

nncl confidential communication. 
,\Thile he wns Eenlously performing, in addition to his military duties, the 

above extra civil services, he received, in August, 18'17, a letter from the 

Secretary of State for Vfnr, complimenting him on the ability he had shown 

in the office of Inspector General of Fortifications, and, in acknowledge

ment thereof, acquainting him that be was re~nppointed to that post for 

another term of five yea1·s. Affectionately attached to his duties at the 

,var Office and to his own c"rps, of which he had risen to be the revered Chief, 

the receipt of this letter made him thoroughly happy, and, accordingly, in his 

reply, ho warmly expressed to the Government his gratification and gratitude. 

Three months afterwards, he received from the ,var Minister a counter

communication, informing him that ns it was contemplated to make some 

change in the office he held, it would be conducive to the good of the public ser

,,ice that he should resign his post. This blow, totally unexpected, was deeply 

felt. In the words of \Volsey he might have exclaimed-

Farewell, a long farewe11, to all my greatness I 
This is the state of man ; to.day he puts forth 
The tender leaves of hope, to-morrow blossoms, 
And bears bis blushing honours thick upon him; 
The third day, comes a frost, a killing frost; 
And-when he thinks, good easy ma.n, full surely 
His greatness is a ripening-nips his root, 
And then he falls, ns I do. 

but, with his indomitable loyalty, bearing it with dutiful submission, without o. 

word of remonstrance or stipulation for a recognition of his services, he wrote 

in reply to resign bis appointment. 

At a full dress parade of the whole of the officers, non-commissioned, nnd 

sappers, amounting with the Royal Engineer Staff to about 1,000, held at 

Brampton Barracks on the 24th January, 18681 Colonel J. L. A. Simmons, C.B., 

Director of the Royal Engineer Establishment, read a long "special memo. 

ranclum," which commenced and ended, as follows:-

Field-Marshal Sir John Burgoyne cannot relinquish the post he now holds with
out thanking the officers and men of the corps of Royal Engineers for the cordial 
aucl efficient co.operation and support which he bas always recP.ived from them 
dur~g the 22 ye:irs that he has held his present office ; andi a.t the same time, ex
preesmg the great regl'Ct with which he bids farewell to the active superintendence 
pf a. corps in which he will never cease to feel the deepest pride and interest. , • 
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• • After an !\S'-OCintion extending over 70 years, and comprising many periods 
of difficulties and ha,r<lships, Sir John Burgoyne takes leave of his comrades of all 
ranks with the strongest sentiments of esteem and regard, and with the fo.llest con• 
fidence in their future prosperity aud distinction. 

On leaving the Office in January, 186S, after 70 years' continued service, a 
retiring pension of nearly the amou11t of his salary at the ,var Office was 
granted to him. 

With three other Officers he was promoted to the rank of Field Marshal, but 

no special distinction marked the close of a cru:eer of military nud civil 
services which, without exaggeration, may be termed unparalleled for their 
number, variety, and value. Aud it may here be obsened, 

lst.-That at the close of the Peninsular ,var (the last European one in whi i:h 

England ha.d been engaged) it was decided that all the General Ufficc,rs wlio 

ha.cl held the position of second in commau 1, such as Hill, Hope, nnd Gl'aham , 

ehould receh·e, as tltey did rtceive, Peeragts and pensions for three lives. 

2nd.-That after Sir John Burgoyne, in October, 1804, was appointed Gt:uer.H 

on the Staff of the Eastern Army, he not only became, by his rank and 

seniority, second in commancl of that army, hut Lord Hardinge (then Secretary 

at War) wrote privately to direct that he was to assume command of it, in the 
event of the illness or absence of Lord Raglan. 

LAST SCENE. 

Seven months after Field 1\Inrsbal Sir John Burgoyne's resignation had been 

accepted, there appeared in Tlie Times of the 7th August, 1868 (occupying in 

small type, two columns) a letter from him, which from its marvellous clear

ness and ability, created a great sensation, in which, in reprobation of II the 

depreciatiug vit!W ta.ken by the British public of the military operations of their 

own countrymen," he (aged 86) stated, 

In the Crim<:>an War the duties were severe and responsible, our means totally 
inadequate to the task. Many circumstances tended to make the attack a service of 
a peCllliarly arduous character. 

Among these circumstances he bridly enumerated, 

1.-Tbat no time was available for procuring any accurate information as to the 
state of preparation of the enemy to resist the attack. 

2. -The peculiaL' disadvantage wllich always attends such enterprises, when 
attempted Uy n. landing from a fleet. 

3.-The want of a stable base of operations from which to draw supplies, and on 
which to effect a retreat,, if necessary ; while, ou the otl.11:~r hand, a.11 the resources 
were in posses:,ion of the enemy. 
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4.-The olimate and the prevalence of an epidemic cholera. in the Army at tha 
time. 

5.-The enormous evil of an army consisting of a combination of forces1 of which 
no one was in a decided predomilmnce. 

Sir John proceeded to state1 

'!'he history of the defence of Sebastopo1, published by the Rus::1ian General Tod
leben, shews that, at the period of the expedition, General .Menschikoff possessed at 
his dispoiml, in the Crimea, 51,000 men1 to which were added, after the destruc
tion of the fl~et, U~,500 seamen. They had, in uddition, within Sebastopol, 2,822 
mounted pieces of artillery-of which upwards of 200 were mounted on the works 
-large stores of intrenohing tools, with all the resourct:o of a dismantled fleet and 
a great naval Arsenal It will thus be seen that, even in the number of men, the 
Russians were superior in streugth to the whole of the Allied force, which b::irely 
exceeded 60,000 men a.t the period of disembarcation, and consisted of a. mixed 
army of French, Euglish, and Turks. 

The inva::1io11 of a. countl'y po::1::1e~i11g such military means, by an a.rmy inferior to 
their enemy, disembarked on au open beach, without tr,m.3pjl't, :stores, or ra3::rves, 
aud in a country destitute of re:source3, must be admitted to have been a most <la.ring 
and perilous undertaking. So fal' from the H,us3iau3 proving them3elves to Le: our 
master.i ia. the ad of war, as attempted to be shJwn by contemporary writers, the re
verse was the case. During the greater part of the period ovei· which the operations 
ex:te11ded1 the Ru33ians were superior to us ia. absolute force, and. the e:draordinary 
spectacle was witnessed of the besieg~d being actua11y strnnger than the besiegers. 
Our enemy beat us in number.31 but iu nothing else. 'fhey produced no novelties in 
the art of war ; all the science and modern appliance::1 of warfare which date from 
the Crimea, were introduced by the Allies. The battles of Alma and Iukermanu have 
rai3ed the repw.tation of the British lufautry higher than ever, and our Cavalry at 
Balaklava extorted the admiration of the world. 

The English people have no Cda.;ou to be a.;hamed of the part played by their 
countrymen iu the Crimea. 

J, F. BURGOYNE, 

To provide subsistence and employment for the soldiers who had served1 and 

especially for those who had been w,mnded in this war, in compliance with the 

request of Captain Walter, the c.:>mmanJi11g officer and founder of the Corps of 

Commissionaires, on the 4th September1 1808, he again addressed to The Times 

an energt:tic letter, the result of which. was that th~ sum of £5,000 required for 

the II eudowment of the cOL·ps'• was subscribed1 as advertised, '' i"n a,iswer to the 
appeal made by Field Mars/tat Sir Jolm Burgogue/' 

Moreover, urged by his generous desire to befriend soldiers of all nations, 

during the late war of France against Prussia, he was one of the active mem• 

bers of the Committee of the National Red Cross Society for aiding the sick 
and wounded. 

At public dinners, when required to "rise,'' he never failed, in the brief 

words of a soldier, to urge the country to complete its deieucee. 
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The intellectual improvement of the Army, and of his own Corps in particular, 
were constantly in bis mind. 

Although retired-wrote a. General Officer of EnginP.erR, K.C.B.-he keeps us all 
together; his influence is alwa-ys felt as a point d'appui upon which we rest. 

In his home, his boyish simplicity, his happy bright couuteuance his warm 
affection, and the eager vitality of his mind, rendered him proverbially almost 

the youngest of its inmates,• and adored by his children, who were ever con
gregated in his heart-the sunshine of his existence, apparently without a cloud 

"to dim its glory and check its bright course to the Occident," was approaching 

the horizon, when, all of a sudden, not only to the British people, but to man

kind, was flashed by electric telegraph, the appalling intelligence, that the most 
costly and carefully constructed armour-plated experimental turret-ship in the 

world, commanded by a selected officer, manned by 500 picked sea.men, and, 

containing within itself, its projector, Captain Cowper Coles, by the common 

law of gravitation, turning slowly bottom up\Vards, had, in utter darkness, on 
the 7th September, 1870, sunk to the bottom of the Bay of Biscay, leaving, 

"Rari nantes in gurgite vasto," 

18 sailors and Captain Hugh Burgoyne, V.C., who, refusing their loyal calls to 
him to survive his vessel by entering the boat in which, subsequently, they 

were all saved, was left by them to perish, as he did perish, u.t his post-the 

keel of a capsized boat-upon which, in the gale that had foundered his ship he 

remained, at midnight, until the concluding storm of his own existence having 
subsided into the calm of Death, his corpse, shrouded in British Naval Uniform, 

slowly descended towards those of his noble crew, catacombed in their huge iron 

8.t:PULCHRE beneath! 

,ve have heard of men who, although extricated from a railway accident 

without a scratch or bruise, afterwards died from the shock to their system. In 

the catastrophe of the " Captain," the same was the eff~ct upon Field Mar:;hal 
Sir John Burgoyne, Bart, Proud of the name and hereditary title he had made 

for himself, which he hoped to see further illustrated by his only son, he was 

enjoying a just gratification in that son's early career, when the ove1·whelming 
news of his sudden death, with all its harrowing details, appeared in every daily 
newspaper. For a few days he bore the blow with the composure, and quiet 
uncomplaining fortitude which had always characterised him; but bis strength, 
his energy, his vitality, were so shattered by the stroke-altogether too severe 

for the nervous system of an old man with such strong affections-that his 

medical attendants feared a paralytic seiz_u_r•_· ____________ _ 

•"When I W8.8 young," be very h1.te,ly laughingly observed, "l waa always apoken of as 'old 
JJor(!:oyne;' my friend, now call me' 'JIOUtll/ Burgoyne.' ". 
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A short time before, hale, hearty, and erect, he had been present at public 
meetings-at civic dinners-at all kinds of social gathering$-he had joiued in 

every description of amusement with that keen sense of enjoyment so seldom 
.:..,ir,,,r\ :\t'tcr early youth, but which he always possessed in so eminent a 

1· t', t. the fatal new::1 of the foundering of the " Captain" 

•i, ...:. !Option of an occasional hour's drive in a close carriage, 

111·'"-.a·, Juring the year, left his house again to the day of his death. 
From that moment, his life wns that of an infirm in valid, suffering from a. 

severe irritation of his skin, called eczema, caused by the over-excitement of his 

nerves. 
His intellect remained clear and strong, but the wonderful energy which had 

ea.used bis b1·ain for so many year:;. to work so actively on such an endless 

variety of subjects, was gone for ever ! 
R est, from which his active disposition had always seemed to shrink, was now 

the only thing he appeared to desire. 
He was much soothed, consoled, and affected by the marks of sympathy and 

esteem he received in all directions. 

\Vithin a fortnight of the day of his bereavement-when public clamour, with 

its utmost violence, was raging against "The Admiralty" for having caused it

in a black.edged private note, his warm feelings, uncomplaining submission, and 

generous noble sentiments were thus simply, but beautifully ex.pressed:-

20, Brunswick Terrace, 

Brighton, 20th Sept., 1870. 

My Dear Head, 

The sight of your handwriting always does me good,-tbe reading of it 

does me more ! nnd no comfort can be better bestowed on me than at the present 

moment of trout.le. 

The sympathy of my friends,-and from none does it come warmer to my feel

ings than from you;-and the very high character given universally to my poor 

son, of which testimony bursts out on all sides on this melancholy catastrophe1 

afford me much consolation. 

I cannot find in my heart to blame any body for the awful event-" The best 

" Ge,wral is the one who co1rwu·ts the fewest errors," aud so it may be said of the 
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best i1n-entor of' a new model of a ship j-many foretold that the Captain would 

be found to ha,e certain disadvantages, which would prove themselves on trial 

by degrees, and be more or le:,s improved upon in future constructions, but no 

one predicted that circumstances might render the first blow so terrific ! 

\Vith best regards to -- and many thanks for your very kind action in 

writing to me, 

Ever my dear Head, 

Yours most sincerely, 

J. F. BURGOYNE. 

Although confined to his house and almost to his room in Pembridge Square, 

he continued to take inte!'est in military subjects, particularly in those relating 

to his own corps, for which he always felt a father's affection; and, even in the 
spring of 1871, in the portal of h•s 90th year, he wrote a letter to Tlie Times on 

At·my Promotion, to which reft:t·ence was often made in the House of Commons 

during the debate on the New Army Bill. 
On a visit from one, who, almost longer than any, had enjoyed the happiness 

and the honour of his acquaintance, he welcomed him with his usual joyous 

couateuance, asked eagerly for information, and, when it came to be his turn to 

listen-just as a tea-kettle when its contents get thoroughly warm and com

fol'table begins to sing, and just as a cat lying before a genial fire begins to 

purr-his well-known " hum of happiness " was distinctly heai·d. 

But these glimmerings or flickeriugs were of very short duration. In the 

words of the Psalmist, CLOUDS AND DARKNESS WERE ROUND ABOUT HIM. 

Had he no son? 
Ay once he had-but he was dead t 
Up~n the harp be stooped his head, 
And busied himself the strings withal, 
To hide the tear, that fain would fall. 

Broken down by affliction, his stren~th and constitution gradually sank. His 

appetite-which had hitherto faithfully l efriended him-departed. His last 
and sole remaining pleasure in this world consisted in gathering his wife and 
children all around him, aud although their features and figures gradually 

became more and more clim, yet, so long as he was able to count them, and find 

none missing from the g1·oup, he was calm and happy. 
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At Inst he sank quickly, and shortly after noon on the 7th day of October, 
1871, without the slightest pain, he expired so quietlr, that those disconsolate 
nround his remains were left unable to record the precise moment, when his 
gentle spirit returned to its GREAT CREATOR. 

(Before two months had elapsed, his Widow also expired-broken-hearted.) 

HIS FUNERAL. 

Man goeth to llis long home, and tlie mourntrs go about the stretts.
Ecclesiastea, 12th chap., 5th ver&i!'. 

When people in different positions of life, with minds as dissimilar as their 
incomes, desire to effect one common object, they generally discover, that to do 
so, each must be left-in common parlance-to go his or her own way. 

In the funeral of BURGOYNE this principle was beautifully illustrated. 
The unassuming modesty of his character- its perfect purity-that gentleness 

and s,veetness of disposition which throughout his life had shrunk from pomp, 
,·auity, or affectation of any description, were exemplified by his family, as 
follows:-

On t.he morning of the 17th of October, 1871, precisely as the church clock 
st.ruck ten, a procession, less ostentatious than many of those daily to be seen 
proceeding towards the cemetery of Kensal Green, drove up, and for a few 
busy minutes paused, before the door of No. 5, Pembridge Square, to pro
ceed from thence, by express permission of Her Majesty, to the Tower of 
London. 

The procession consisted simply of a hearse, drawn hy four horses,-followed 
by four mourning coaches, drawn each by two-conveying: 

1. Ensigu Gretton, and Master John Stopford, grandsons; Lieut.-Colonel 
Hon. G. \Vrottesl'-"y, and Rev. Jumes Spurgeon, sons-in-law. 

2. Edward \.Voodhouse, Esq., son-in-law; Lieutenant William Denison, 
Rev. Dr. Hornby, and Admiral .H.. Stopford, relations, or connected by marriage. 

3. Sir John .\'lontagu Burgoyne, Bart., the Lord Wrottesley, relations; 1Jt·. 
Lee, F.R.S.1 late medical attendant; the Right Hon. Sir Francis Head, Bart. 

4. Thomas Burgoyne, Esq., family solicitor; Hugh Cameron, Esq., late 
medical attendant; Captain Drummond Stewart, Clerk to the Lieutenancy of 
the Tower; ,v. VV. Baynes, Esq. 

To the above cortege-all that was provided by the family-there spon
taneously appeared, as its Rear Guard of Honour, three Royal carriages, sent by 
Mmmand of Her Majesty the Queen, H.R.H. the Prince of ,vales, and H.R.H. 
the Duke of Cambl'idi;c, 
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In Pembridge SqnarP, in which the windows of several houses, and eepecia1ly 
of ONE, presented closely-drawn blinds, had assembled a small crowd, which-as 
the funeral passed along Bayswater Road, Oxford Street, Holborn Viaduct, 
East Cheap, King William Street, Tower Strf'et, to Tower Hill-sometimes 
expanded into a mass of people, pressing each other, and sometimes dwindled 
into a fringe to the foot pavement of 4, 3, 2, and in rare instances, of one person 
deep. 

At windows along the line, and even on house-tops, were seated groups, 
which for more or less time had been waiting for a national ceremony, they did 
not precisely know what. Of many doon, the entrances and front steps were 
tessellated with human feet; from the iron railings of Kensington Gardens, 
persons of all ranks were to be seen clinging. From Regent Circus the mass 
gradually thickened, and, as the distance from Pembridge Square to Tower 
Hill, by the route traversed, is exactly six miles, and as by very atten
tive observers it was est.imated that, including those at windows, door-ways, 
and at the cross-ways of great thoroughfares, the sum total of those con• 
gregated fully amounted to a line of spectators four deep on each side of the 
roadway, it follows, that the spectators assembled to witness the passing funeral 
of one of their fellow-countrymen, would, if ranged in a single line, shoulder 
to shoulder, have extended exactly 48 miles. On this fact, let every one be 
left to draw his own conclusion. 

As soon as the line of five black specks forming the procession emerged from 
narrow Tower Street, the important duty of the day commenced. 

In rear of the ramparts of the once venerated, but now-a-days only venerable, 
fortress of London there appeared on the summit of its White Tower-in mourn~ 
ful Honour of the approaching ceremonia.1-half•mast high1 England's Union 
Jack, in obedience to its fickle-minded master the wind, now flying-now 
fluttering-now drooping from its lofty flag-staff. 

In front of it, on the esplanade named Tower Green, were congregated a dense 
dark mass of people, through which was carved a passage1 bounded and guarded 
on each side by a detachment from the Scots Fusilier Guards, in garrison at the 
Tower. 'l'heY were there, in out-post position, to be the first military recipients 
of the body of a British Field-Marshal, come to take possession of its grave in 
the Tower of London, of which it was still the recorded Governor. And as the 
black nodding plumes of the black horses of the black hearse proceeded between 
these two bright scarlet lines, each detachment, in succession, by the word of 
command of its Officer, presented arms, until, when the coffin had passed, re• 
versing them,-soldiers, whose sorrowful hearts were externally glittering with 
the medals of Alma and Inkermann, resting their bear-skind on the butts of 
thell' rifl.ee, mutely stood, ap!H·opriate mourren of their revered associate. 
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On passing OYer the drnwbr1clge of the fortress, its gnns instantly commenced 

firing the salute accorded by l'C'gulation to a Field-Marshal, during which, at 

minute intervals was heard to toll, the big brll of the little church of St. Peter 

ad Vincula. 
At the Stockade Gate, occupied by a detachment of the halbert•armed 

"'arders of the Tower-old soldiers with old medals on their breasts, wearing 

the nnc·ent beC'f-eaters' uniform of velvet hats bedizened w ith red and w·hite 

roses, sbrchcd neck ruffs, red hose, terminating in parti-colourcd rosetted shoes, 

-the body was received by the 1st "Battalion of Scots Fu,ilier Guards, its band 

ren,rbernting the Dead March in Saul, successively taken up by the band of each 

of the t\\'O other corps forming the line. 

From the inner ward, the duty of lining th t: road was performed by about 500 

Royal S:ipp~rs and Miners, exten ding to within about .50 yards of the Chapel, 

their cent re and band in front of the Guards' Mess House. Up to the gable ()f 

the Chapel of St. P eter, the double alignment was continued by tho Corps of 

Commissionaires-most of them wearing medals-many mutilated. 

Beyond the Commissionaires, in frout of th e Chapel, was dra.wn up-ns the 

spr-cial Guard of Honour - a company of Royal Engineers, the pavemen t being 

lined with Tower \;Vardcrs. 

Most people, and especially Foreign Officers, would have expected that these 

simple preliminary arrangements were merely the outworks of a grand imposing 

internal military spectacle; but, from the same feeling that had marked all the 

previous mo\•emen ts, it bad been decided, that veneratiou, r espect, and affection, 

instead of being drilled into stiff martial array, should be left totally un~ 

controlled. 
Aud accordingly, without the slightest attempt at artificial effect, the rigid 

rules of military precedence appearcd1 for the moment, to be forgotten. 

To receive the coffin of FIELD-MARSHAL SIR JOHN BURGOYNE with 

due honour, were assembled, in the great Court in front of the ,vhite Tower, 

first and foremost, the Right Hon. Edward Cardwell, Secretary of State for 

War. By Officers of high name, were adequately reprtsented, Her Majesty 
the Queen, H .R.H. the Prince of Wales, H.R.H. the Duke of Edinburgh, 

H.R.H. Prince Arthur, His l\Iajesty the King of the Belgians. There were 

also present H.R.H. Field-Marshal Commanding-in-Chief, accompanied by his 

staff; Representatives of the British Navy, the Army and Navy of the United 
States, the Corps of Civil Engineers i Members of Parliament, a Deputation 

from Trinity House, Deputy Lieutrnauts of the Tower Hamlets, with a large 

body of ).lilitia and Volunteer Officers in uniform, &c., &c. The assemblage 

forming altogether n brilliant mass of gold, scarlet, blue, waving plumes, and 
of military decorntio1 a of all Eure pe. 
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Among the British Officers assembled, were two Field Marshals, ten full 
Generals, of whom seven wore the insignia of Grand Cross of the Bath, three 
Lieut. Generals, fifteen l\Iajor Generals, including Prince Edward of Saxe 
'\'eimar. 

Of the deceased's own Corps, there had voluntarily congregated from all parts of 
the United Kingdom, two Generals, nine l\lajor Generals, eleven Colonels, seven
teen Lieut. Colonels, four ~iajors, thirty-eight Captains, and eighty-three 
Lieutenants; total, 164. 

Of all the Lieut. Colonels, Majors, Captains, and Lieutenants who had served 

with or under the deceased in any one of the sieges in Spain, not an individual 
appeared. All dead, save four subalterns, worn into octogenarian Lieut. 
Generals, too infirm to attend. 

It may be added, that the non-commissioned officers and privates of Royal 
Engineers at Chatham had asked leave-lst, to purchase and wear black crape 
round their left arms; 2nd, to join with the whole Corps in its subscription for 
a monument i all, of every rank, fervently uniting in one common prayer, that 
the revered banner or Latin motto of their Corps, " Quo fas et gloria ducunt, 
Ubiqu.e," might ever, in their hearts, be concentrated into the one English word, 

BURGOYNE. 
As soon as the coffin-(prccedcd by Colonel Milman, Major of the Tower, car

rying the Field Marshal's baton of the deceased), bearing loosely on its lid the 

crimson robes of the order of Knight Grand Cross of the Bath, attended by 

four Royal Engineer non-commissioned officers on each side as pall-bearers, 
by an official, carrying on a cushion the cocked hat, sword, medals, and orders 
of the deceased, followed by the few family mourners had emerged from 
the last of the dark low narrow passages it had been necessary to traverse, the 
chaplain of the Tower solemnly repeating, " I am the Resurrecti'on and t!te 
Lift, tc.,"-the brilliant assemblage of officers and civilians, each of his own 
accord, uncovered ; and Mr. Secretary Cardwell having previously assumed his 
place in the church, His Royal Highness the Field Marshal Commanding-in~ 
Chief, taking the lead, the whole of the remainder, utterly regardless of their 
respective ranks, merged in procession, forming altogether a grand imposing 
national picture of the Last Honour, paid not only by the Royal Family, army, 
and people of England, but by the highest authorities of Europe, and of the 
United States of America, to a veteran British soldier. 

While the coffin, attended by its eight pall bearers, was being transferred frnm 
men's living shoulders to two wooden trestles immediately in rear of the gra.'"e, 
which, excavated at right angles to the altar, ,vas partly beneath it, a loud 

clanking of sabres and spurs, a rustling of plullles, and a confused heavy, and in 
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some parts-especially on the staircase leading to the gallery-a hurried tread of 
feet, seemed entirely to engross attention, w1til every person, either in the aisle or 
above, having taken theit- places in worm-eaten pews, the ordinary funeral 

service commenced. 
Consistently with the previous details of the day, every arrangement approachw 

ing to o.ffectation, or to that other defect, commonly called effect, had apparently 

been forgotten. 
Throughout the service the organ was dumb. Not a sigh, not a sob, not a 

1mund of any sort was heard, save the clear gentle voice of the Tower Chaphin. 
From the pew adjoining the altar, from which the whole aisle could be 

scanned, the scene presented only one feature. There was no exhibition of 
hysterical grief, but in lieu thereof, every countenance-whatever might be its 
shape or colour, round or angular, ruddy or pale-appeared absorbed in deep 

thought, shrouded by solemn gloom. 
In short, in every sense of the word, it was a soldier's iuneral, and had it been 

on the long Plateau of Sebastopol, instead of within the little Tower of London, 
it could not have been more serious, more impressive, more deeply felt, and 

above all, more simple. 
On lowering the coffin to its final resting place, the Tower guns, by a 

Field Marshal's salute, officially proclaimed the precise moment when the 
curtain fell upon the 

"Last scene of all, 
That ends this strange eventful history," 

On Mr. Cardwell and H.R."!l . the Duke of Cambridge rising from their seats, 
every one, following in the wake of their example, proceeded slowly, not towards 
the Altar, but towards and out of the door; and when, on the conclusion of the 
solemn ceremony, the military bands, according to their usual habit, struck up 
a lively tune, the late immense congregation slowly moved away, leaving behind 
them, in his narrow solitary grave, all that remains in this world of ONE who, 
without adulation or exaggeration, may be designated the most experienced 
Engineer, one of the ablest chiefs, and the most estimable military character 
that England has ever produced; and while His Name will illuminate Her 
Hi.story, warmly will it be remembered by the British Army in general, and 
most a.fFectionately by the officers, non.commissioned officers, and men of his 
own corps in particular, all uniting in the one emphatic sentiment, that 

He lived "WITHOUT FEAR," and died "WITHOUT REPROACH." 

Croydon. 
F.B.H. 
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LIEUT. GENERAL SIR WILLIAM 'f. DENISON, K.C.B., &c., &c. 

In the preface to the last volume of the Professional Papers, the Editor 
alluded to the general regret of the Corps on the recent death of their distin
guished brother officer, Sir ,villiam Denison; and in the March number of the 
" Royal Engmeer Journal," his character and career are briefly sketched by 
Major General Nelson, a friend who had known him for more than fifty years. 

In 1837, while a subaltern in the Corps, the officer to whom these passing 
tributes of respect and affection were paid, succeeded in establisbing the Pro
fessional Papers, and in so doing has, with the single exception of the founder 
of our School at Chatham, done more to increase the interest of his brother 
officers in their profession, and to diffuse through the Corps the experience of 
its individual members, than any of his predecessors or contemporaries; and 
the interest he then manifested in our professional pursuits was never 
diminished by the responsible duties of the high offices he held. That the 
benefits we have thus received may not be forgotten, that the honour we derive 
from his career may be preserved to us, and that his firm, just, and unselfish 
character may be remembered as an example, it is fitting that these volumes 
should contain a brief memoir of his life. 

,Villiam 'l'homas Denison was the third of the nine • sons of John Denison, 
~1.P., of Ossington Hall, in the county of Nottingham. He was bom on 
the 3rd May, 1804, and after passing a short time at a private school, was sent 
when ten years of age to Eton, where he remained till he was fourteen, and bad 
attained to the upper fifth form. As he was intended for the Royal Military 
Academy, he was then placed at a school on Blackheath, well known at that 
period as one of the preparatory schools for \Voolwich. In the first week of 
February, 1819, haYing passed the qualifying examination, he joined as a cadet 

• The elilest of t1101:1e nine sons has been choiJen Speaker of the Holl8e of Commons for the three 
lML parliaments. The second died Bi.~hop of Salistiw·y iu 1854.. Three of the remainder were dis· 
tinguishcd by first-clasa honouri at Oxford. 
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at the lower barracks in the Arsenal, and about six months later was passed on 

to the upper barracks on the Common. He rose through the different academies 

ns quickly as possible, taking many places and losing none, and passed for his 

commission in December, 1823. He remained n year longer for the practical 

courses of the Repository and Arsenal, and finally left to wait for a commission 

in December, 1824, there being many others at that time similnrly situated. 
The small number now living of his brother officers who were with him at 

" r00Iwich will remember how thoroughly the earnest and determined character 

of the boy was in accordance with t.he character he has shown in his mnn

l10od. He was earnest in everything, in every game and in every study, even 

in the work which was most irksome-the copying of innumerable plates of 

fortification. The few that are exactly of his own standing will remember ~he 

determination with which, while a II neux," he resisted, and afterwards van

quished in a fair fight in the racquet-court, an old cadet, about four years older 
and six inches ta11er than himself, who attempted to bully him one evening at 

football; but only those who were at Woolwich in those days can fully appre

ciate the courage evinced by that resistance. 
In the summer of 1825, he was directed to join the survey as a" Candidate 

for the Royal Engineers," the sutTey course of instruction being at that time 

under the superintendence of the Director of the Ordnance Survey, and the 

cadets considered only as candidates for the Corps until they had completed it. 
In March, 1826, he was "gazetted" as a Second Lieutenant, and after passing 

through the course of instruction at Chatham, was ordered in the spring of 

1827, to proceed to Canada to join a company of Sappers then on its way to th11 

Ottawa for employment in the construction of the Rideau Canal. He went 

out by way of New York, and having joined the company, remained with it at 

By-Town (now the capital Ottawa) during the whole of his service in Canada, 

about four and a half years, except when employed to examine and report upon 
localities in the interior, then hardly known; the part in which he was con

stantly employed included the junction of the canal with the river Ottawa, and 

the country was at that time a mere wilderness, but his professional life was 
well commenced there. The nature of the work was admirably suited to afford 
him that kind of experience which is derived from contending with great 

natural difficulties in newly settled districts. Experience of this kind pecu

liarly qualifies the mind to receive at once all the knowledge that can be gained 
by seeing other works at any future period; for no subject is ever studied with 

so much facility or with so much advantage, as one on which the mind has been 
for some time earnestly exercising itself without external assistance. It was of 

ad,,antnge also that the work was one of na,·igation partly obtained by canals, 
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and pnrtly by control1ing rivers of con~iderable mRgnitude, and deepening or 

altering the levels of the natural lakes ; for nlmost every description of engi
neering operation <'Arne under his observation, if not included in his own divi

sion of the work. In the first ,,olume of the Professional Papers there is an 

account of the Rideau Canal, by Lieutenant (now Lieut. General) Frome, who 

was also employed upon it, and in subsequent volumes descriptions of particu
lar portions written by Lieutenant Denison. In addition to his duties on the 

canal and with his company, he made careful experiments upon Canadian tim
ber, the results of which he presented to the Institution of Civil Engineers. 

That Institution recognized their value by presenting him with the Telford 

Medal, and by publishing them in 1B3B, in the second volume of its 
Transactions. 

But at this period his opinions were conclusively formed on another subject, 

in a manner which affected all his future life. Among his most intimate friends 

at that time, was one who denied the authority and truth of the Scriptures, and 

was well able to maintain his conclusions by arg11ment. The subject was fre

quently discussed between them, and Denison was induced to think and read 

much in consequence of their discussions. The result of this thought and read
ing was so thorough a conviction of the authority of the Scriptures, that a firm 

belief in, and reliance upon them became a characteristic of his mind, and their 

daily study a habit during the remainder of his life. 
In December, 1831, he returned to England, and was stationed at ,voolwich 

until February, 1833. In the autumn of 1832, it had been decided that the survey 
course of the Candidates for the Royal Engineers should be removed from the 

superintendence of the Director of the Ordnance Survey to that of the Director of 
the Royal Engineer Establishment at Chatham; and in February, 1833, that 

decision was acted upon by Lieut. Denison being ordered to Chatham to take 
charge of that branch of instruction. Those cadets who were appointed to the 

Engineers were still to continue ns cadets~ under his immediate command, until 
their survey course wa.s completed; and those officers of the Corps still living, 

who were •1 gazetted" as Second Lieutenants between February, 1833 and the 
autumn of 183,5, when Lieutenant Denison had been relieved in this duty by 

Lieutenant (now Lieut. General) Frome, must have been his pupils. The 
earnestness with which he took up the subject is shown by the fact that the 
transit instrument and the altitude-and-azimuth instrument, now in the 
Observatory, at Chatham, were purchased by himself, for use in his instruction, 

and were left by him, while still his property, for the use of bis successor, on 

whose recommendation they were subsequently purchased by the Government. 
While he was there they were placed under two very small wooden huts, which 
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after n few years were removed to make way for the present permanent build ... 
ing. He must, however, be l'Cgnrded as the founder of the Observatory, a 
necessary adjunct to the English School of Military Engineering; but which, 
without the comprehensive view of his subject, taken by Lieutenant Denison in 

1833, would most probably never have been given to it. 
Towards the end of 1S34, Captain Macaulay, Royal Engineers, the first 

officer of the Corps who had undertaken to teach Fortification at ,v ool wich, 
and who had greatly improved the method of teaching that subject, announced 
his intention to retire as soon as his successor was appointed, and Lieutr-nant 

Denison became a candidate for that professorship. The only other candidate 
was the officer of Artillery who had been the Instructor of Fortification, and 
who was in the spring of 1835, appointed as Professor. But the failure to 
obtain the professorship had a permanent influence on Denison. He resolved 
never again to seek for any duty; and although, perhaps, the first determina• 
tion may have been occasioned, as he sometimes appeared to think, by pique, 
its maintenance through life was due to the higher feeling of a desire to leave 
himself in the hands of his Creator, and to do with all his heart and strength 
the duties of every position in which he might be placed. In the summer of 
1835, he was taken from Chatham for employment on the Municipal Boundary 
Commission, and on the completion of that duty, in May, 1836, was placed at 
the disposal of the Director of the Ordnance Survey, and employed at Green
wich in examining the arc of Ramsden's zenith-sector, and comparing the 
observations made with it with those made with the mural circles of the 
Royal Observatory. Having completed this duty, he was in the autumn of 
1837, placed in charge of the works in progress at ,voolwich Dockyard, Captain 
Brandreth, Royal Engineers, being then the Director of Admiralty Works. 
In November, 1838, he married Miss Caroline Lucy Hornby, a daughter of 
Admiral Hornby, at that time the Superintendent of \Voolwich Dockyard. 
In November, 1841, he became a Second Captain. Between July and October, 
1842, be was sent to inspect the Admiralty works at Bermuda; in June, 1845, 

he was transferred from the Woolwich to the Portsmouth Dockyard; and in June, 
1846, was appointed Lieut.-Governor of Van Dieman's Laud. On leaving his 
employment on the Admiralty ,v orks, Captain Denison was knighted in recog• 
nition of his services, at the request of Lo1·d Auckland, who was then the First 
Lord. 

Dw-ing the period between 1838 and 1846, we find him taking a str00 ,.,. 

interest in many subjects connected with his Corps. He had never forgotte: 
the defective state of the instruction at ,voolwich, when he was a cadet, ancl he 
urged so strongly the necessity for improvement that a committee was appointed 
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in 1835 to enquire into it, and several changes were introduced in consequence. 
He took great interest in Humbolt's proposition for the establishment of 
magnetic observatories at various points upon the globe, and suggested that 
advantage might be taken of several British military stations for the purpose, 
where English officers might be found to make the observations, But the sub
ject which has proved of most interest to us is the successful commencement in 
1837, of ow· Professional Papers. Having obtained the concurrence of General 
l\Iulcaster, the Inspector General of Fortifications, and the promised support of 
many officers of the Corps, he undertook the editorship, and continued to 
conduct their publication until he went to Van Dieman's Land. The 
first eight volumes emanated from him, the ninth was brought out in March, 

1847, by Captain (now Major General Sir Henry) James, who mentions in the 
preface, that the greater part of the papers for the volume had been collected by 
Captain Sir '\i\7• Denison. 

The objects in view when the publication of these papers was decided upon, 
and the peculiarities in the service of the corps for whom they were intended, 
cannot be more clearly expressed than in the preface by their first editor to 
their first volume; and the sense of the advantage already derived from them 
in 1846, may be inferred from the terms of the inscription on the piece of plate 
presented to him by the corps on his resignation of the editorship, "as a token 
"of grateful remembrance that to him alone they are indebted for having origi
" nated the diffusion of individual experience by means of professional papers." 

In those volumes will be found numerous papers by their first editor, from 
which the engineering works on which he had been employed, and the engi
neering subjects which had interested him may be seen. Many of the works 
that ha.cl been under his own immediate charge were of great importance, and 
presented engineering difficulties that required much professional knowledge 
and skill to be successfully contended with; in fact, when he was selected to be 
Governor of Van Dicman's Land, he had served as an Engineer officer for twenty 
years in various places ; and during four years in Canada, and eight years in con
nection with the Admiralty, had been applying his professional knowledge to 
difficult works, and acquiring professional experience of the most valuable de
scription. 

The next twenty years of his life were passed as a Colonial Governor, and 
some of the very interesting questions which in that capacity he had to con
sider and to form au opinion upon, are mentioned in the two volumes, "Varieties 
of Vice-regal LFe," compiled by him during his leisure hours after returning to 
England, and published at the beginning of 1870. Many of those questions 
related more particularly to the legislation and to the social progress of the 
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colony, but some were connected with the engineering works, both civil and 
military, that it became desirable to promote, and some were purely military. 

lie landed at Hobart Town, in Van Dieman's Land, in January, 1847, and, 
soon after his arrival, gave his attention to the general survey of the island, 
causing a trigonometrical survey to be commenced as a proper basis for it, and, 
after t,vo years, be was able to write to Admiral Beaufort, the Hydrographer of 
the Admiralty, about the assistance he could afford to the Marine Surveyors by 
the triangulation of the survey, and its connection with the Observatory at 
Hobart Town. He had a1so, at that time, given his attention to education, and 
had started a scientific society, perceiving that one great want in the co1ony was 
scientific men. He had informed himself with respect to the mineral resources 
of the island, and especially as to its coal fields; he made the people of England 
acquainted with the magnificent timber obtainable from it, both by letters and 
by sending specimens to the exhibition of 1851; and in 1854, on the proclama
tion of war with Russia, we find him constructing batteries for the defence of 
the harbour, and training the police to act as gunners, which precautions he 
evidently considered quite sufficient for the occasion. 

Every man in a public situation who is capable of strong convictions and 
honest enough to express them, must experience alternations of popular regard; 
but an upright and straightforward character is sure to obtain general respect 
and esteem at last. Sir William Denison's public life in Van Dieman's Land is 
a proof of the truth of this assertion. Several events during the first period 
of his government could not be honestly dealt with by him without creating 
adverse feelings. Soon after his arrival he found that the position of one of the 
judges who was in debt, and the conduct which his judicial office enabled him 
to adopt with respect to his debts, affected the public confidence in his court
of course that judge was removed. But before another could arrive the revenue 
of the colony was seriously impaired by a decision of the remaining judge as to 
the legality of one of the Colonial Acts, which decision affected many other Acts 
,vhich had been approved by the same judge as a member of the Legislative 
Council. Of the integrity of this judge there was no doubt, and Sir \V. Denison, 
throughout this difficult period, always evinced his sense of it; but the mere 
fact that the Revenue and the Courts of Justice were in difficulties, was enough 
to enable party papers to attack thA executive of the day. A little later we find 
the opinions Sir \.V. Denison had formed on the great value of the convict estab
lishment to the colony, disliked by a large party ; and the publication in a blue 
book at home of a" confidential" despatch to the Secretary of State for the 
Colonies, produced stL·ong expressions of feeling against him. 

In October, 18491 when this unpopularity was at its height, an incident oc-
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curred, which, as it most probably had much effect in commencing the subse• 

quent change of feeling, and is also highly characteristic of the man, is worthy 

to be recorded, as described by a brother officer, who was acting as his private 

secretary.• An agricultural meeting was held at a town in the central district 

of the island, where Sir W. Denison was so unpopular, for the reasons above 

given, that, on his arrival in the town, the District Magistrate called on his 

private secretary to tell him that. some of the people threatened lo insult the 

Governor if he attended either the agricultural show, or the dinner in the even

ing, and to advise that he should leave the town. On this being mentioned to 

Sir ,vnliam Denison, the result was, that, instead of waiting for the large fol

lowing of police, &c., that had been arranged to accompany him, he started at 

once with Lady Denison and his private secretary only, and was soon in the 

midst of his most rabid opponents (most of whom only knew him through the 

press) discussing long and short horned cattle, and the points of the horses ex

hibited; and when the leaders of the party arrived and recognised him, he was 

the centre of a group of farmers. The game was won, hats were taken off, and 

the only signs of unpopularity were the sulky looks of a few. He also went to 

the dinner, spoke well, alluding, in manly terms, to the causes of his unpopula

rity, was then enthusiastically applauded, and, when the dinner ended, was ac

companied by the whole party to his hote!.t 

After this his unpopularity was of short duration, and rapidly changed to the 

opposite feeling; even those who differed most from him could not but acknow

ledge the earnest and genial nature of the man, and his transparent straight

forwardness. In less than two years after the time of his greatest unpopularity, 

we find those most opposed to him on colonial politics uniting to take advantage 

of his return to the seat of Government after an expedition icto the interior, to 

show their admiration of his character by a reception which was most enthusiastic 

in its progress. 
In September, 1854, having administer€d the GoYernment of Van Dieman's 

Land for seven years and a-half, he was informed in very flattering terms that 

he had been appointed to the more important Government of New South Wales; 

and after receiving his successor, Sir H. Young, replying to numerous addresses, 

and going through a hearty leave-taking at Hobart Town, he landed at Sydney 

on the 17th January, 18551 to enter on his new duties. 
We find him directly attending to the schools and local charities, and taking 

steps for the re-establishment of the observatory, which had been closed, and 

• Lieutenant (now Lieutenant Colonel) .A.. Clarke, 

t Thie incident will be found, as related by Lady Denison in her letten to England, at page 1~7, 

of Vol. l, of Varieties of Viceregal Life. 
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for procuring n competent astronomer for. its direction. He found the maps of 
the colony worthless, nnd nt once looked for means to commence a proper survey, 
and to connect with it the labours of a geologist then in the colony. He took 
up the question of the defence of Sydney, the access to its harbour being very 
easy even nt night. Immediately on his arrival he had to consider questions 
connected with the establishment of a mint at Sydney, and he gave bis support 
to Captain (now Colonel) Ward, R.E., who bad been sent from England for that 
purpose, and had met with much opposition. He also considel'ed the means of 
communicalion within the colony, and after observing its peculiar ftatures, the 
absence of navigable rivers, the scarcity of water for canals, the high price 
of labour, and looking also to its great extent, came rapidly to the conclusion 
that rnilronds must be resorted to, and the question he proposed to himself was, 
what is the proper form for them? He begau experiments on friction as one of 
the steps towards a solution of that problem; and in 1856 we find him asking 
the Home Government for an officer of Engineers to assist him in working out 
a. system of railways, and Captain (now Colonel) Martindale was sent out in 
consequence in 1857. In 1856, also, he succeeded in establishing a philosophical 
society, and opened it by reading a paper of his own on Railways. And he 
appears to have given consideration to the proper organization for a Board of 
"'orks for the colony; and to have become convinced that the education of the 
population was a preRsing necessity. In 1857, we find that the introduction of 
11 responsible government" had relieved him of much official labour, aud that he 
was giving more of his attention to the advancement of knowledge by writing 
both for the philosophical society already mentioned, and for an agricnltw-al 
society subsequently founded, and in many other ways. 

In July, 1856, his services were acknowledged by a Knight Commandership 
of the Bath; and in September, 1860, on the death of Sir H. Ward, be was 
selected by the Secretary of State for India as the best person to succeed to the 
Government of Madras. At page 510 of the 1st volume of the II Varieties of 
Vice-regal Life," there is an account, written by Lady Denison, of bis last levee 
at Sydney, and of the scene at his embarkation, which events were sufficient to 
show the respect and esteem he had earned in administering the Government of 
New South Wales. 

Sir William Denison landed at Madras in the middle of February, 1861, and 
we find him entering at once into the important military questions which had 
bEen brought under consideration by the recent mutiny; and also into the sub .. 
jects connected with the public works of the Presidency. Three weeks after his 
arrival be described in a letter to the Governor General the process by which he 
proposed to arrive at a sound opinion as to the requisite strength, constitution, 
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and distribution of the military force for the Madras Presidency; and in the 
following month we find he had considered the course that had been adopted in 
intl'oducing railways, nod had formed the opinion, which has most probably by 
this time been found to be just, that the Indian Government had acted unwisely 
in guaranteeing no interest of 5 per cent, to the holders of Indian Railway 
Stock. 

The military question became very compli<'nted, and for its more thorough 
discussion he went at the end of April, 1861, to Calcutta, and remained on a 
visit to Lord Canning, the Governor General, for nearly a fortnight. The 
minute he then wrote on the subject, with the marginal notes of Lord Canning, 
and his observations in reply thereto, is printed at length in the second volume 
of the "Varieties of Vice-regal Life," where his brother officers may read his 
opinions on military organization and the introduction of changes therein, 
which are not without interest at the present time, as they are in some points 
applicable to the chaJ1ges now under discussion at home. 

By the middle of 1861 he had, by much reading and inquiry, made himself 
acquainted with the constitution of the Public Works Department; and we also 
find him considering the steps to be taken for improving the quality and in
creasing the supply of Indian cotton, and in connection therewith, for making 
the river Godavery navigable; also for forming a harbour on the west coast at 
Sedashegur, and connecting it by a road with the cotton district of Dharwar. 
Before the middle of July he had visited the mouth of, and ascended many miles 
up the Godavery, in order to form his own judgment on the -first of these pro
jects, and had also examined the plans and estimates; and in October we find him 
visiting Sedashegur, and in November shooting at tigers and other large game. 

Independently of his personal interest in our Corps, the organization of the 
Public \Vorks Department, and the employment, under that organization, of the 
Engineers in India, forced the subject of the amalgamation of the Royal and 
Indian Engineers upon his notice; and in August, 1863, he sent to the Inspector 
General of Fortifications a copy of a minute he had written on the organization 

of tb.e Engineers in India. When at Sydney, after the mutiny, be had thought 
upon the question, he, like most others, coneidered amalgamation desirable; but 
now, after becoming acquainted with the peculiarity of tho Engineer service in 
1'Iadras, he observed that in that Presidency " the officers of Engineers are 
practically officers of the Department of Public Works; they have but little of 
the military organization but the name," and expressed an opinion that this 
state of things, after the amalgamation, could not be long maintained. He sug
gested that the simplest mode "of avoiding the inconveniences which must ne
cessarily arise out of a system which requires that the officers of the same Corps 
,ball be paid and employed according to two different rules, would be that of 

C 
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i·estoring to the Corps of Engineers in India. its military organization, and of 
making the arrangements here" (in India)" harmonize with those which regu~ 
late the scnicc in England, and in all the Colonies." In his minute, he entered 
into all the details necessary to justify this opinion, which was supported by 
the concnl'ring obserrations of the Commander-in-Chief at ~[adras. From the 
opinion thus expressed in 18631 he did not deYiate; in 1867, after his retw·n to 
Eng-land, he again urged it on the attention of the authorities at home, as an 
officer of Engineers interested in the well-being of his Corps, and thoroughly 
acquainted with the nature of its employment in India. The last 8 pages of 
Lis book II Varieties of Vice-regal Life" are devoted to remarks on this subject. 
Time will probably show, if it ha\'e not already done so, the wisdom of his 
YiCW"S, 

On the 21st Noyember, 1863, Sil· " rilliam Denii:;on received telegraphic infor
mation of the death of Lord Elgin, the Govc:rnor General, and under the pro• 
visions of the India Council Act, became responsible foJ.· the government of India 
until the yacancy could be filled by the arrival of a successor. His presence at 
Calcutta ,\'as instantly called for as urgently required; many important subjects 
requiring prompt decision were pending; and a war had been commenced on the 
north-west frontier, which was uot progressing satisfactorily. Before he reached 
Calcutta the Council had passed a resolution ordering the withdrawal of the 
troops, and the very first step taken by Sir ,v. Denison was to induce the 
Council, on the 4th of December, the second day after his ardval, to rescind 
this resolution; and he appears to have succeeded by his arguments, which he 
recorded by a minute, in conrineing all but one member of its impolicy. He 
wrote to a friend thus on the 15th of December, 1863, "So we have kept them 
up, and they are to act on the offcnsi rn in a day or two, which there is erery 
reason to believe will bring these people to their senses;" adding on the 17th, 
'' ,Ye got good nerrs from the frontier yesterday, the troops had commenced 
acting on the offensive, have attacked a post of the hill people, driven them out 
of it, aud killed upwards of three hundred, with but little loss on our side." A 
postscript adUed on the 20th says, "\Ve have finished our business in the hills, 
ha Ying beaten the mountaineers on two occasions; they came in as suppliants." 
A very interesting account of this short mountain campaign has been published, 
which was written by Colonel Adye, C.B., of the Royal Artillery, in which he 
remarks, 11 Sir ,v. Denison remained but a few weeks as Viceroy, but he had 
the satisfaction of feeling that a most dangerous state of affairs was brought to 
a speedy conclusion by his good sense and determination, backed up by the 
Yigour of Sir Hugh Rose aIJ.d the valour of the troops engaged." 

He was rclieYed at Calcutta on the 12th of January, 1864, by Sir J. Lawrence, 
and he left on the 14th, and was soon after fully occupied by drainage, water 
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supply, irrigation, nncl railway questions connected with his p1·esidency, all of 
which be entered into, not merely as an administrator, but ns nn educated nod 
experienced engineer, competent to form n sound opinion as to the designs nnd 
estimates placed before him. 

In December, 18531 while in Van Diemnn's Land, be had been" seconded,'' 
and in J\Iarch, 1865, he received, through his ruilitary secretary1 a copy of a 

letter addressed to the Commander-in-Chief in India by the l\lilitnry Secretary 
at the Horse Guards, enquiring whether Sir ,v. Denison intended to return to 
the duties of his Corps, or to retire permnnently and remain in civil employment. 

His minute on that letter directed a reply, stating that it was his intention "to 
return to the duties of his Corps, the Royal Engineers, when ordered fo do so." 
He also wrote to the Horse Guards himself to the effect that ho held himself in 

readiness to obey any orders he might receive from His Royal Highness the 
Commander-in-Chief, nt the same time pointing out thn.t the usual period of 
tenure of the Government of :\Iadras would soon expire in his case, and that he 

should like to be permitted to complete it. He was accordingly left to complete 
that period, and returned to England i~ the spring of 1866. 

It is not necessary to recall the pleasure with which his brother officers re
ceh•ed him on his return, and anticipated his being again employed among 
them; nor their gratification when they heard that His Royal Highness the 
Commander-in-Chief had offered him the Royal Engineer Command nt Ports
mouth. and that he had gladly accepted it. The appointment, howen·r, di<l not 
take place, and his letter in reply to the communication from the Inspector
General of Fortifications, which informed him that it was not considered right 
to send him to that duty after the high positions he had held1 is so characteristic, 
that his friends and brother officers must wish it to be recorded iu these pages. 

"United Senice Club, 1st July, 1S67. 

"My dear Sir John, 
"I am much obliged to you for allowing me to see His Royal High

ness's letter on the subject of my appointment as Commanding Royal Engineer 
at Portsmouth. I feel grateful to His Royal Highness for the testimony boroe 
by him to the mode in which I have performed the duties incidental to the 

-various positions in which I haYe been placed. I cannot but think, howeYer1 

that the motives which have actuated me throug~t my career ha\'e been mis
uuderstood, aud feelings alluded to, as likely to arise out of the inforiority of my 
present position, or of my possible future one, to those which I have held, which 

neither have found, nor will find a place in my mind, 
"l have always had a strong Corps feeling, nnd have ever considered my 

position as an officer of Engineers an honourable distinction. I have done my 
best to qualify myself for the various duties which, as an officer of Engineers, 
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I might be cnlled upon to perform; and I have striven to induce my brother 
officers to take the same ·yiew as myself of the very "Varied character of their 

duties. How varied these have been in my cnse yon know very well, but the 
yariety was not t.he result of any application on my port. The offt>r of employ
ment, other than that of the ordinary duties of the Corps, in every case came 
1pontnneously from persons in authority, and I accepted the offer feeling my
self competent to execute the works entrusted to me, and ,vith a conviction that 
in so doing I was but acting up to my duty us an officer. I neYer looked upon 
the appointments I held as permanent.; indeed they were essentinlly of a tem
porary character, and though I have been mo'Ved from one governrnent to 

another, I have always looked forward to the time when I could rejoin my 
Corps, and as a matter of course re-assume my military position. His Royal 
Highness is aware that in 1865, when the question was put to me whether I 
intended to resign my commission, I distinctly stated that such was not my in
tention, and that I held myself in readiness to obey any orders I might receive 
from His Royal Highness. I did not then, neither do I now, think, that in re
assuming my position as a Colonel of Engineers, after having acted as a governor 
or goyernor-general, I have in any way lost caste; or that in performing the 
duties incidental to an officer of my rank and standing, I can be considered to 
be doing anything derogatory to myself-on the contrary, I feel that a refusal 
on my part to accept the realities of my position, ancl to perform my duties as 
an officer, would be equivalent to an admission that I was incapable or unfit to 
do so; and this most certainly I am not in any way disposed to allow. My 
opinion is that in returning as a matter of course to my ordinary duties in the 
Corps, I have but acted in accordance to a sense of duty, and as I should wish 
to ilee my brother officers do : that they appreciate my motives and are glad to 

see me back amongst them I have enry reason to believe. Such being my 

feelings, and those of my brother officers, I, when asked by the Deputy Adj u
tant General whether I would accept the command at Portsmouth, replied at 
once in the affirmative ; indeed I could not net otherwise, and I trust that His 
Royal Highness will admit that, under the circumstances, no option was left to 
me, and will appreciate my wish to resume my military duties. 

" Believe me, 
"Yours very truly, 

(Signed) W. DENISON." 

He was not, however, left without occupation. He was chosen to be the 
chairman of a Royal Commission, appointed to inquire into the means of pre
venting the pollution of rivers, and the duties of that commission employed him 
officially during the remainder of his life. He also found questions of interest 
for himself, taking up, among others, very warmly, the subjects of colonization 
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and emigration, on which his acquaintance with Canada, in bis early life and 
his intimate acquaintance latterly with Awitralia, made his opinions ~ery ~alu

ablc. But a few weeks before his death he gave two lectures on these questions 
at Edinburgh, which have been published. 

In this brief sketch of the career of Sir William Denison, it has been endea
vow·ed to convey a correct idea of the character of the brother-officer we have 
lost; it must, however, be impossible, without having known him, to under
stand how exceptionally noble it was. Capable of deep thought and long con
tinued study, he could also arrive promptly at a vigorous decision, and carry it 
out with energy and dauntless determination. It was impossible that his dis
interestedness or his impartiality could ever be doubted; there was not the 

slightest stain of diplomatic art in his nature. The opinions he formed, he ex
pressed as he formed them, and as strongly as he conceived them; but he was 
always open to arguments, and his opinions were never obstinately held. 

And no man is known to us ,eally, unless we can see clearly the religious 
views by which he is practically influenced. The tastes, as shown both in 
serious and lighter pursuits, are in some degree indications of the character of a 
man, but in no sense to be compared with the indication afforded by the nature, 
and by the greater or less earnestness, of his religious opinions. The effect upon 
him of his early intercourse with an intimate friend in Canada, has been men
tioned, and to the end of his life that effect was shown. In later years he recog
nised most thoroughly the relationship of earthly parentage, as typical of that 
between man and his Creator, and among other pamphlets printed by him at 
different times bearing on religious questions, is a short one written about eight 
months before his death, and addressed to his children, in which he exhorts 
them to the daily study of the scriptures, and tells them that their parents, 
from the time of their marriage have carefully studied the New Testament 
together, to ascertain what its teaching really was, and he leaves them copies 
of the notes they made as the results of that study. He tells them to have 
faith in God's care and guidance ; to accept what God sends them; commencing 
their career in the world on this principle, "Trust in God as a kind and loving 
Father and Saviour, so will your lives be happy and your death full of hope." 

It seems almost superfluous to add that the domestic life of Sir William 
Denison made his home bright and happy to all belonging to him. 

His life then is an ex.ample to us, and to those who are coming after us. In 
every passage of that life we have reason to be g1:atified with our brother
officer, and when we regard the whole of it, we cannot but desire to preserve 

the memory of his career as that of one of the most excellent among us. 

H,D.H. 





PROFESSIONAL PAPERS. 

PAPER I. 

MEMORANDUM ON A PROPOSAL FOR A SYSTEM OF 

RAILS AND TURNTABLES TO FACILITATE THE 
ARMAMENT OF LAND WORKS. 

By MAJOR HARRISON, R.E. 

It fa as"lumPd that Moncrieff's sy:,tem of mounting guns will be largely 
adopted wlu:n the land works, which are already constructed for the defence 
of the dockyards and arsenals of England are being armed and rendered fit for 
service. 

The Moncrieff carriages will, it is supposed, be placed in recesses cut in the 
parapet, the parapet itself being strengthened in front by masonry or concrete, 
should its thickness be not otherwise sufficient. 

The traverses between the gun emplacements can be made into bomb-proofs, 
and access to them by the gun detachment rendered short nnd easy. The car
riages will thus be in nearly the same position as they would be if placed in the 
kind of pit that Captain Moncrieff himself recommends. 

It is argued that it would be most ad,,antageous for an armament of the above 
description, if the guns could be moved with facility and comparative speed 
from one emplacement to another. First, because it is not probable that a fort 
will ever be fully armed, and it is impossible to know on which side the attack 
may come. Secondly, because it would be invaluable to be able to remove a 
disabled gun and bring up another in its place. 

The d1tsired 1·esult can be obtained by a system of rails and turntables, the 
nature of which it is the object of this memorandum briefly to describe. 

It is understood that experiment as well as theory bas establisJrnd the fact 
that by Moncrieff's system of mounting heavy guns, there is little or no strain 
on the platform consequent on the discharge of the piece. Hence a simple slide 
laid down upon rails fixed upon a turntable would create sufficient friction to 

B 
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check recoil; but if not, some small additional stop, such ns a cable, would ren
der all secure. 

It is proposed then, that in each pit or emplaceme1.1t for a gun, there shall be 
e. turntable crossed in one direction by a line of rails, on which the gun plat
form or slide should rest. (See fig. 1.) The turntable would be traversed as 
will be described hereafter. 

That in rear of each pit there shall be another smaller turntable of the ordi
nary description, viz., with two lines of rails crossing each other at right angles, 
and sufficiently large just to admit the platform. Between these two turn4 

tables, as well as all l'Ound the fort in rear of the gun-pits, there would be a 
line ofrailway. 

The process of getting the guns into position would be as follows :-The slide 
and such part of the carriage as was necessarily fixed to it would be first lifted 
on to the line of rails, then the carriage itself, and lastly the gun. The whole 
could then be moved into any emplacement in the fort where it was required, 
either by a small steam-engine, or by a system of capstans, ring-bolts, and 
tackle, or possibly by a combination of both. No doubt the weight which 
counterbalances the gun in Moucrieff's system will be made moveable. In this 
case the difficulty of shifting guns from one place to another will be lessened. 

The peculiarities of the proposed system are as follows :-
First, in making the gun slide able to be moved readily from place to pince. 
Second, in the method adopted for traversing the large turntable on which 

the gun works. 
The gun slide or platform (see fig. 2), is simply an iron railway carriage (A) 

running on four strong wheels (a, a,) which are fitted with eccentric axles. The 
levers, when applied, give the slide a bearing on its wheels, and they are then 
fixed down in the position shewn in the figure; when the slide is brought to 
its place on the large turntable, the levers are removed. The slide then sinks 
down on to its four feet (b, b,), which are groo,ed to fit over the rails, and be~ 
comes a practical part of the turntable. 

The turntable (see figs. 3 and 4), is traversed by means of an iron bar on 
either side. One end of the bar is fitted into a socket let into the wall of the 
traverse; the other is confined by an iron collar to the ground, and ends in a 
pinion working on a rack. Thus by a simple rack and pinion motion the de
sired end is effected. The iron bar is pierceU with holes, into which the ends 
of pointed levers would fit (see fig. 3). Two or four men could work, if required 
at each bar, and thus it is believed that the gun could be smoothly and easi l; 
traversed . 

. It may be adllcd that the line of rails would be usefully employed, in addi~ 
tion ~o the work aboYe described, in the transport of shot, shell, and stores, 
required for the ::.ervice of the guns. 

R.H. 
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PAPER II. 

ARMOUR PLATED RAILWAY WAGGONS USED DURING 
THE LATE SIEGES OF PARIS IN 1870-71. 

BY LIEUTENANT FRASER, R.E. 

PlatC'd rnihva.y After the adoption of the mitrnilleuse into their service, the 
w~gg~1ns for French Got'emment are said to have directed their attention to the 
m1tr:ullt1usce. designing of plated railway waggons in which the new weapon 
could be worked, but, though some were made, I conld not learn that they 
were used in the defence of Paris, and the general impression seems to be that 
it would not be worth while to use such arrangements for mitrailleuses or light 
guns, but that when they are used, the fire from them should have a decided 
preponderance of weight of metal, and should be as accurate as possible for long 
ranges. 
Plated railway After the war began, Mons. Dupuy de Lorme, Engineer-in-chief 
wnggons ror of naval construction, prepared designs for plated railway waggons 
gllWI, for guns. They were made, I believe, in the workshops of the 
Orleans Railway, in Paris, and, thanks to the energy of the engineers of the 
company, they were ready in time to be brought into action on the following 
important occasions, viz. :-
Ocen.sions on Near Erie sur Marne, to support the Champigny sortie. 
which they At Choisy Le Roi, for the sortie which preceded the above. 
were used. At Le Bou1jet, for one of the attempts to recapture that position. 

At l\falmaison to support the Montretout sortie. 
On the last occasion they are said to have caused great inconvenience to the 

Prussiau artillery. 
Some of the waggons which went into action were struck in several places 

by field gun shells; on one of them there were five or six hits, some of which 
were nt the junctions of the plates; but, though the latter were a good deal 
dented, none were penetrated. 

The motors or engines escaped all damage, and no wheels were struck where 
exposed below the armour platiug. 

'!'he only man killed was struck iu the bead by a shell which passed through 
the bullet-proof screen above the plating of one of the waggons lfig, 0.) 

There were altogether four bliuded waggons for guns and two blinded 
u motors." 1t was intended that one of the latter should draw two of the former, 
but the speed they could manage was so little, that 01·dlnary engines were pre-
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pared, by being screened ,vith no iron envelope (without wood backing) about 
two-fifths of an inch thick, and were used to draw two gun waggons each. A 
speed of about five miles an hour was thus obtained, and the engines happened 
to escape injury on each occasion. 
Method of It appears that, ~n some instances, the two carriages \Vere on 
trnusportlng different pairs of rails, though drawn or pushed by the same motor 
th0 bntterlos, or engine; a rope from the engine to the carriage on the other 
line allowed this to be done. 

It will be seen by the figures that the armour plating ended nearly a foot 
(30 c.) above the tops of the rails; there was, therefore, a great risk of the wheels 
being struck; for this reason the batteries were followed by a special train, with 
bullet-proof engine, which carried a party of workmen with sand-hags and in
trenching tools so as to co,,cr the unprotected space with a small parapet as soon 
ns the machines stopped. 

'l'he party also c1uried tools and materials to repair any damage to the line 
"·hich might prevent the retreat of the batteries. On one of the occasions re
ferred to, the Ge1·mans succeeded in slightly damaging the line in rear of the 
batteries by their artillery fire; the working party, however, repaired it, it is 
said, in a quarter of an hour, and thus enabled the train to retreat. 

The crew of each carriage consisted of seven marines and a naval lieutenant. 
During the civil war, the communists brought out these carriages to several 

points. They appeared, I believe, on the railway ,,iaduct across the Seine, near 
the Point du Jour; but in this case they were opposed by such heavy artillery 
fro.m the batteries at Sevres, Meudon and Montretout, that they were quite 
silenced. 

The equipment at the workshops of the Orleans Railway Station, consisted 
of two motors, two revolving rail way waggons and two snlid waggons. 

The motors each consisted of a 25-horse-power engine, ,~ith ver-
Motors. 

tical boiler, mounted Oil n heavy frame supported on three very 
strong locomotive tender axles. 'l'he power was applied to a central axle with 
two cogged wheels on it. An endless chain, like that for a traction engine, 
passed round each of these cogged wheels, one chain passing round cogs on a 
rear wheel-axle, while the other chain connected the central axle with a similar 
wheel-axle in front. The distance between the cogs on the central axle was 
rather less than the gauge. 

There were no springs used for the motors or waggons, so that, in going round 
curves, the load was found to be badly distributed, nor bad the coupling hooks 
the usual springs ; it was found, in consequence, they were very apt to break ; 
for this reason. spare ones were provided, as well as spare coupling chains. 
Armour pln• Each motor weighed about 33 tons (83,000 kilos), they were 
tlngot motors plated in front and on the sides, but not in rear, as they were there 
supposed to be protected by the plating of the waggon next to them. 

The armour consisted of 5 plates of wrought iron, each about ¾ in. thick, 
making a total of 2 ins.; such plates as were available were used, they were, 
therefore, smaller than was desirable. 
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1'he same was the case with the plating of the gun waggons. 
The iron work was supported on 10-inch oak timbers, (See Figs. 2 and 3.) 

Iron wood-screw bolts, with. eyei,, connected the plating with the woodwork; 
the roofs of the motors alone, were plated with 61 ins. of oak, and about t ins. 
of wrought iron plates. Those of the gun waggons were all open. 
Gun waggons, . The two first waggons that were made were without the revo} .. 

vmg arrangements. The gun (the carriage of which was placed 
on n. sort of traversing platform) fired, in this case, en barbette over the end of 
the waggon, which was armour plated there as well as on the sides, but not in 
front, where it was thought unnecessary to use plating. 

The armour extended about 4 feet 6 inches above the floor on which the plat
form traversed, and the axis of the gun was, when horizontal, about 18 inches 
higher. Above the plating, a bullet proof screen of iron ¾ of an inch thick, 
nnd 18 inches high, extended round the sides, and the end where the gun fired; 
in the latter case it was divided into three portions, any one of which turned 
down, when required, on hinges, (Fig. 5) according to the traversing of the gun. 
'l'his arrangement allowed a total lateral range of about 30 degrees. 

The guns used for these waggons were cast iron B. L. rifled Naval ones, with 
steel cores. The diameter of bore was 5·5 inches (14 centimetres), while those 
for the revolving waggons were 6} inches (16 centimetres) in diameter, and of 
the same construction. The length of the guns was about 7 feet (2·1 metres). 
In one case, owing to one of these guns having burst, a rifled bronze field gun 
was put in its place. 
G<'neral ar- A strong r~ctangular frame formed the bed of the waggon; each 
rn.ngcment of of the side pieces was supported on four large oak blocks, which 
construction. rested on plummer blocks on the ends o." the axles outside the 
wheels. Four of the strongest locomotive tender axles were used for each frame. 
Vertical oak timbers were secured to the frame, and to these the armour 
plating was bolted with ironwood•screws. The pip.ting of all the waggons was 
of five thicknesses of iron, each! of an inch thick. It ended lli in. (30 centi
m~tres) above the top of the rails, as in the case of the motors. 

The weight of each gun waggon, of both kinds, was about43 tons (43,000 kilos) 
the four axles that carried this were each 4·7 inches (12 centimetres) in diameter, 
and the plummer blocks had a bearing of about 7½ inches (20 centimetres.) 
RevoMng 'l'he upper portions of the two last made waggoos (Figs. 1 to 4), 
waggons, were arranged to pivot on a large central pin (Fig. 4). They were 
supported on rollers which ran on a circular iron racer (of about 4 feet 8 inches 
radius) bolted down to the lower frame; the latter was strengthened, where the 
pivot passed through it, by a strong iron plate, extending right across the 
frame. 

'l'he turret portion was made to revolve by means of a winch and pinion, 
worked by hand, inside the waggon. The gun was fired through an embrasure 
( 1 foot 11 inches wide) in the end of the waggon, and direction was given to it 
by the revolution of the turret, which carried the carriage on its floor. It will 
be seen (Fig. 1) that it had also a considerable range of elevation and depression. 
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The cnrringe of the gun worked on a platform (Fig. 6), somethi_ng like". Clarke's," 
only that it wns fixed, and that the guiding flanges were outside the sides of the 
can-inge. 

Preventer ropes were used to check the recoil. In some of these waggons 
small bunks were formed in the corners, to the right and left of the muzzle of 
the gun, to hold ammunition ; they were, for safety, armour plated with the 
same thickness of metal as the waggons. The space between the upper and 
lower portions of the waggon was about l ·4 inches (3·5 c.), and this inte~val was 
found in practice to be insufficient, after the carriage had been stramed by 
firing. It is admitted that at Malrnaison the arrangement jammed, though 
nu attempt was made to relieve the strain by putting wedges in at the rear of the 
waggon between the turret and the lower platform. Additional stiffness had 
been given by cross-ties of railway bars between the wheels (figs. 1 & 2.) 

The height of these waggons was about 7 feet 2 inches above the level of the 
rails. In plan they we,·e 16 ft. 6 in, long, and 10 ft, 2 in, broad over all. 

T. F . 

PAPER III. 

NOTES ON SOME OF THE HUTS AND OTHER FORMS 
OF TEMPORARY SHELTER USED IN THE LATE 
WAR OF 1870-71. 

By LIEUTENANT FRASER, R.E. 

As it is not unlikely that all armies may, in some cases, follow the example 
of the Germans in doing without tents, it becomes more than ever necessary 
that all troops should be acquainted with simple and quick methods of making 
shelter out of such materials as are generally to be found. 

Several causes combined to make hutting a necessity during the war of 
1870-71. 
. In the first place, the Germans, though they admit they were most fortunate 
m the opportunities they had for housing their troops, were still obliged, for 
want of tents, to pro\·ide cover where houses foiled; and this was the more 
necessary in the latter part of the campaign, owing to its having extended into 
a very severe winter, which made hivouacing almost impossible. 

The ~rcncb, while chiefly using tents in the field, also made large use of huts 
for their troops in garrison; this was particularly the case in the advanced 
redoubt~ before the forts of Paris, which, having been hastily constructed, were 
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without barrack accommodation; and also in Paris itself, during the siege, 
where many of the boulevards and open spaces were filled with long rows of 
huts, mostly for infantry. 

The figures on Pls. I. and II. show some examples of huts, &c., which havo 
been actually used; e.nd though not, perhaps, the best that could be made, they, 
at all events, give nu idea. of what troops can be expected to do. 

'l'he rudest attempts that were noticed seemed to be intended only for shelter 
from the wind. 
Rivoun('s nenr On the bivouacs of Ducrot's troops, after the sortie of the 30th 
Jolnvllle-lc- November, 1870, many small pits were to be seen by the side of the 
Pont. road from Joinville-le-Pont to Hrie-sur-"Marne, like the sketch Fig. 
1 Pl. I. A circular hole bad been scratched out 9 inches to 12 inches deep, 
and n little bank formed round it, in which leafy branches were stuck as a 
scrl:!en. The men lay within this circle. This arrangement could only be used 
when not liable to be flooded. 
RutiwrFronch Fig. 2 represents an improvement on the above. Num• 
n1Jnr Yitry le bers of such buts were formed behind the walls in rear of the 
:Francais. trenches, which extended from the Plateau of Villejuif, in front 
of Vitry, to the Seine. A bole was dug from 8 to JO feet long, and about 6 
feet wide. Stiff branches, about 1 inch thick, were stuck round the edges; 
their heads drawn together and interwoven; leafy branches twisted among 
these gave a certain amount of protection from the weather. 
Shelter booths In rear of the wood of Meudon, and near the Prussian Engineer 
E~~t~~i'ik, Park, on the Versailles Road, there were a large number of booths, 
:i~ gf l\i:!~. ranged in regular rows. They consisted merely of large leafy 
don,nearParls. branches, laid together as in Fig. 3. 
Huts or hurdle ~ig. 4 shows the end of a small hut, t~e walls of which were 
v.ork near Yer- entirely made of hurdle work, the roof bemg formed of branches 
imilles. with leaves. The right hand side was open. 

Fig. 5 is one, the sides of which were of hurdle work, and the roof, of canvas, 
stretch€d across the upper framework. The inner end was closed by being 
placed against a wall. 
Huts with The huts shewn in section in Pl. II. Fig. 23, c~nsistc~ of a circu
hurdle floors, lar hole, about 2 feet deep, and 17 or 18 feet wide. 'l he bottom 
i~~~%!~uth of the hole was further deepened 18 inches in the centre (so as to 
01 Paris. be saucer-shnpC>d), where a well was dug out about 2 feet wide 
and deep. This was filled with stones, and larger stones were set on edge, in a 
circle, round the circumference of the well. This arrangement acted as a fire. 
place. 'l'he floor was formed of sectors of hurdle work (Fig. 25), which were 
laid all round the centre, touching each other, and tied together with withes. 
A man lay on each of these, feet to the fire. 'l'he earth was thrown out to form 
a sloping bank, highest where the door wn, required. The bank supported a 
lean-to of poles, covered with branches, leaves, and earth. The entrance was 
by steps, and a hole in the roof let out the smoke. The hurdle work kept tho 
men dry, any water draining into the well from under the hurdles. In some 
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cues the holes were only sunk 18 inches at the centre I the outer rim of the 
hurdle work being flush with the surface of the ground. This floor could then 
be sheltered with booths of branches. These hurdles would make convenient 
tent bottoms, being very light and portable. 
Prusghm fore. Fig. 6 ~hows the ~amework of a branch hut, used by Prussian 
~st hut. before foreposts 1n a wood, 1n rear of Les Planohettes, before Metz. The 

otz. framework was of round poles, and wo.s roofed with leafy branches. 
The hut was, perhaps, 30 to 40 feet long, and was well drained. 

Although immense numbers of huts were used in and about 
:~!j~~scd in Paris during the siege, those for infantry were, with hardly any 

exceptions, made, ns shewn in Figs. 7 and 9. 
Fig. 7 shews a section of hut, the frames of which were formed of round 

poles, and were placed at about 8 or 10 feet apart. The sides and ends con
sisted of weather boarding, and the roof of light planking. The whole was 
covered with paper, prepared with tar, such as is used for covering packages. 
The joints of the planks forming the roof, were closed by small ribbons of wood, 
nailed down outside the junctions. A double row of low guard-beds ran along 
the sides of the hut, leaving room for a convenient passage up the centre. 'l'he 
men lnid their mat.tresses on these beds, The doors were generally at both 
ends ; but in very long huts there was sometimes a ce~tral one also. A few 
small glass windows were occasionally put into the sides, which were necessary 
when the huts were partitioned off into compartments. In some of the open 
spaces, such as the "Place des Invalides," regular camps were formed of these 
huts, and special ones, as shewn in Fig. 8, were provided as latrines. The 
length of one of the latter was from about 20 to 30 feet, and they appear to 
have been cleared nightly by means of carts. The floor and sides of the plat
form were sheeted with zinc or sheet iron. Portable urinals were also placed 
in the corners of the platform. The receivers were of sheet iron. 

The other form of hut, fig. 9, was entirely formed of planking, 
=ed~ts. 'l'he roof consisted of arches of plank, the ends of which were shod 

with small pieces of sheet iron through which a tie rod pa!sed, 
one end of this tie had a thread and nut to lengthen or shorten it as r~quired. 

These arches were placed about 10 feet apart and were carried on vertical 
supports (see detailed sketch) of thick plank. Small battens were laid from 
arch to arch, and the light roofing planks were nailed down to these. 

The sides were the same as in the other huts and tarred paper was used as 
before, over all, with wooden ribbons over the joints of the roofing boards. 

The interior arrangements of these huts were the same as the others. There 
were great numbers of them in Paris, but, on the whole, the other form was 
most used, and was that which was put up in the advanced redoubts. 
Type 0 , hut Fig. 10 is a form of hut, made of planks, used in the Fortress of 
used in Valerian. 
Valcrlnn. They were made to suit a narrow site, the backs of the huts 
being close to the steep bank of the great central mamelon, Only one row of 
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beds wns used. The roof and sides were covered in the same wny as those 
already described. 

Figs. 11 and 12 show two forms of framework used in the large 
~?ri!s~ Yer- huts in the boulevards intended for some of the ganisou of Ver

sailles during the ci\·il war. 
The roofiug boal'lls were supported in the centre by a plank pl'Op resting on 

the tic beam. They were covered with ta.rred felt ot· canvass.. The sides were 
boarded with vertical boards, nailed to longitudinal pieces on the tops of the 
side posts. 

Central props supported the roof ridge, and light pianking nailed to these 
formed a central partition along the length of th.e huts, which were also divided 
by crnss partitions forming rooms. There were generally two side and two end 
doors too. hut and a few small windows about 16 in. by 30 in. 

The German huts at Lagny differed from the French, in having 
~-;:';!~~!~ type more steeply pitched roofs and lower sides; boards only, without 

any additional covering, were used for the roofs and sides. 
TemiM·nry Fig. 13 shows the section of a temporary railway shed, made 
~~1~~1J~~heu entirely of planks, which was used at the Sedan station. The 

ventila.ting arrangements seemed simple and convenient. The 
frames required to be placed tolerably close together, 
Siled along Fig. 14 shows a quick way of making a. shed against a wall, the 
~~.rt 1~v~~~ of roof being formed of fascioes. One end of each cross-piece was kt 

into the wall and the other wns secured to an upright. 

Field cnse
iuates. 

In addition to those huts, the only object of which was to give 
shelter from the weather, others had sometimes to be constructed 
to give mor.e or less protection from musket1y or shell fire to fore. 

posts, guards of the trenches, &c. 
A common form is that shown in Fig. 15, Pl. II., which is a skdch of a field 

cnsemate, used behind a line of parallel, connecting batteries XX VII. and 
XXVIII. on the heights of Faucelle facing St. Denis. 

A trench had been dug ont 5 or 6 feet deep, about 9 feet wido at top, and, in 
this case, from 30 to 40 feet long. The diggers were probably arranged in two 
rows. Vertical po.!:.ts were theri let into the ground on both sides of the trench 
and longitudinal pil'ces laid along their head, so that the tops of the longi
tudinals were about on a level with the ground; across these a row of logs wns 
laid touching each other, and the dug out earth was heaped on the top of tbes'-' 
roofing logs. The entrance was by thretl sets of steps in rea1· of the excavation, 
two at the ends and one in the centre. 

Cascmatcs of this kind were a good deal used by the Germans; for instance, 
there was one on the high ground outside Metz, between Scrvigny and Noise
ville, and close to the latter. 

Another instance of this kind of cover was to be st:en in the Cemetery of the 
village of Thais, facing the redoubt of the "Hautcis llruyen.,s," by Villejuif. 
'lhis Cemetery formed a strong- ad,•anced post, but wus ruuch exposed to tL.e fire 
of the above named redoubt. In addition to the fidd CU.!:.umu.tc, some of the 
vaults of the Cemetery had been opened antl had no doubt bun u.sed for shelter. 
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The great objection to this form of hut is that it is apt to collect water, unless 
it is in soil that drains itself, or in such a position that a trench can be cut so as 
to drain it. 

The section of a somewhat similar field casemate, which was 
~~!~~~~e~i~~be used at the Montretout Gate of the park of St. Cloud is given in 
pnrk of St. Fig. 16. In this case the timber roofing was very strong, ancl part 
Cloud. of the earth was got from the front. Like Fig. 15, it was liable to 
be wet. 

Another form of shelter less liable to be flooded is that shown in 
~{~g,~:~!lter Fig. 17, which is a section of a long line of sheds used for the 
~!!\;r1~;.t Ge1·man sup1JOrt-s on the Plateau of Chatillon. A bank was taken 

advantage of near the edge of the Plateau to save the necessity for 
a deep excrwation. Any accumulation of water thus drained away to the re
verse of the trench. 

Fig. 18 is an instance of the nse of a wall for a similar purpose. 
;~~i~n :i~~lter It is the section of a splinter proof shed at the same gateway as 
park.01 St. Fig. 16. Large timbers leaned at short intervals against the wall 
Cloutl. and were roofed with a double row of smaller logs aud with earth. 
The floor was sunk to giYe head room; the entrance was at one end. 
Shelter shed Fig. 19 shows how a wall was used to make a tolerably sec\U'e 
~ 1~~~:e;i stable for horses. The roof was formed of logs, thatched with 
Chatmon. branches, with some earth on top. 
Cnmp kitchen Fig. 20 gives a section and plan of the type of comptLDy kitc~cn 
butnt Snrtory, used at the French camp of Sartory. A trench was dug out with 
Versnlllea. steps at the ends ; in front of this the twelve small fire-places were 
made and the earth from the trench formed into a bank beyond them. A row 
of round posts supported a ridge-pole, on which rested a lean-to of planks, fas
tened together by cleats in sets of three. The spaces between the posts in front 
of the fire-places were left open, as well as the ends of the shed. 

The tents of this camp were arranged for each regiment in a column of corn• 
panies (5 to each company), and the cooking huts were placed on one flank. 
All the large French tents appear to ilave had their doors closed by a flap of 
canvass about 6 feet long and 3 feet wide, which, in the day time, was propped up 
and formecl a convenient porch. The top of the canvass of these tents had a 
ring which wns slung from a boss on the top of the tent pole, leaving air space 
for ventilation. These details are shown in Fig. 22. 

Fig. 21 shows the latrine arrangement for this camp. 
The shelter shed shewn in section in Fig. 26, is one used by the 

~~;:t!~.~1\~~!• Germans in an infantry breastwork of the northern line of defences. 
1!n~~~:i:~~i;~e- Pits were dug behind the breastwork, so that sentries standing in 

them should have more cover S:::ime of these pits were put partly 
under the shelter sheds. A still simpler form is shewn in Fig. 27, where no 
earth is used; in both cases the roofing logs were touching each other. 'l'he 
distance between the uprights ,·aried with the strength of the sills. This 
arrangement was sometimes used on a larger scale in the siege batteries. 

T. F. 
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PAPER IV. 

NOTES ON THE POSITION OF SOME OF 
SIEGE AND OTHER BATTERIES USED IN 
WAR OF 1870-71, AND ON THE EFFECTS 
THEIR FlltE, &c. 

BY LIEUTENANT FRASER, R.E. 

THE 
THE 

OJ<' 

It is reasonable to expect that the operations of the war of 1870-71 should 
throw some light on the question of how far the attack of fortresses has been 
modified by the improvements in artillery and small arms, and the main ques
tion is of course the ranges at which these arms are effective. 

The following rough tables have therefore been made out from the imperfect 
information as yet collected without waiting for the accurate details which we 
may hope will hereafter be published. 

The number and nature of the guns have not in every case been ascertained. 
1'he ranges are given roughly from the battery to the parapet of the work 
fired at. 

'l'he advantages of command are referred to by giving as far as possible the 
relative levels of the sites of the battery and the work engaged; the positive 
sign implying that the battery was on higher ground. 

It a1Jpears that circumstances of ground more generally decided the position 
of each battery than the question whether it was most favourably placed for 
enfilade or for counter-battering as the case might be. 

"rith reference to the nature of the guns, &c., it is said that the 
Prussian 4 prs. throw a shell of about 1 Olbs. 

6 15 
12 30 

,, 24 ,, ,, 60 
The short 24 pr. had, I think, rather heavier shells, and was fired with 

reduced charges. 

Germm, Attack on the Southern Forts of Paris. 

'fhe details of the batteries for this attack are given in Table I. It will be 
seen that they were chiefly grouped on the high ground behind St. Cloud; by 
Be1levue; the terrace of Mcudon and the Plateau of Chatillon; on the latter, in 
addition to the guns mentioned in the table, there were epaulments for about 
16 field guns. There was no regular parallel in connection with these batteries. 
The features of the ground, banks, woods, walls, villagesi &c , were used as far 
as possible for covered communication. When necessary, nan·ow trenches some
times from 2ft. to 4ft. witle o.nd deep were tbrown up to cross nu open space. 
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It v .. ·ill be sern from the plnn that, in most cases, the guns could be brought 
up almost into battiry, by good roads; the importance of this was very great 
when it is remembered nt wbnt senson the siege took place. 

The focus of the attack was the Fort of Issy against which 
~1~\X'i! o;o:fe were directed about 46 guns and mortars bl'inging a converging 
1:a..,y. fire to bear on it. The southern front of the fort mounted eight 
guns on the curtni11, four on each face and two on each flank. 'I'he bastions 
were- well travers~d, but the embrasures were soon obliteYated, all fire silenced 
and a small breach formed towards the western end of the curtain. This wns 
chiefly formed by the fire of the cast iron short 24 prs. in No. XIX, throwing
long shells with reduced charges; bat, no doubt, the other batteries were 
directed on the breach as far as possible. The sca:rp of the curtain forms a 
screen to the end of the cnsemates i it is about 4 ft. thick in front of the spring
ing of the arches and thicker below. The casemates are 20 ft. wide in the clea11, 

divided by 4 ft. partition walls. Two adjacent casemates were broken into in 
fruut, the gap extending fl'Om the c1·own of the arrhes to below the springing. 
The debris formed a practicable ramp about 40 ft. wide up to the opening into 
the casemates, but an assault could not have passed over the parapet by means 
of i-t. The defenders had barricaded the brea.ch with sand bags backed with 
earth, a difficult matter, as the ground was froz.en at the time. 'l'here were also 
se,·ernl grooves cut in the curtain near the left b.astion,, one or two of which had 
extended into the cnsemates in rea1-. 

The counterscarps were of course quite uninjured. The rear ends of the case
mat cs, the floors of which were on the level of the parade, were protected by 
pamdos, in section like a trench ca:mlier, but with four rows of gabions; these 
were also not much injured.• 

All the buildings on the parade of the fort were destroyed, bnt the expense 
powder magazines on the pa1·apets, which were blinded by lean-tos of rails and 
earth, escaped much damage. 

The two guns in the left flnnk of the south front seemed workable, owing to 
the large traverse on their left. Is,sy had been prepared for defence with more 
care than any of the other southern forts.t 

• lt mny be worth while to mention th::,.t the casemates of Issy were arranged for hnmmocks as 
followil :-Strong iron rods, ,my 2 in. diameter, run through and tlu;ough the pnrtitlon walls be~ 
tw.-e\1 the cnscmatcs at Gft. above the floor; these rods hflll hooks at their ends for hooking the 
hnnunockl!. 'l'hc other ends of tho bmuu1ocks were hooked to a. central iron br,r, slung below 
the crown of the arch, at the same level above the floor ns the through rod>1, by tie rods from each 
sidc, the upper ends of which were becWc(l in the springing of the arches. The gnl'l"ison of Mobile 
Guards, it iB @fll<l, <lid not like lrnmrnocks, but our Marinc11 probably would, and it allows the 
cnsmnates to be aired n~d clcnµcd (luickly, or to be re-appropriated nt n moment's notice. 

t Th e heaviest gnus u,sed by the defence were 6¼in. Caflt Iron M.L.R. ones, with three grooves nnJ 
with fi hrunk coils of wrought Iron at the breach ; some of the latter had Bpru.ng, The Germane had 
blo,rn off the muzzles of these guns with dyuamite beforo erneunting the fort, Fini Genuan pouncls 
of dynamite were used, put 1u a lump 011 the uutf'-idc of the rnuz:.:le, surrounded with n little l-..,1endt!d 
c.hiy null covered with n little loo~o cnrth, A Bickford detonator wn!:I employed to fire tho chargci;. 
D.r1.,nm!te, or litho-frncteur, wns nlso usell by tho Gcnnnns to dt·~tror the C'bnteau G-rauge,aux-boil', 
before Ml'tz, while fighting w:1 11 going ou nt hnnd. About 1,000 Gl·rm:m lbs, is said to haw bee11 
used. 'fhe French u.•{,'U. it to breach the walls of Bnzanrnl Park in the sortie of tho 19th Jan lh7l 
It wa<1 nlao cn1plorc,:J. in the street fighting in Pnris, in gron\>s of ,er,r smnll charges put into ~ugcr, 
boles in the partition walls, in breaking from house to house. 
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F,i1'l {k 
Ya.nn•~. 

Vnn"cs appears to have been bombarded by about thirty IJieces ; 
its scnrps were less damaged than Issy, none of them were 
breached, but the embrasures a.ncl parapets seemed, if any thing, 

more demolished thau at the former fort. 
'l'he north flank and curtain of the west front and the left face of the south

west bastion had suffered much; there WAS also an unimportant b1·each in tho 
gorge wall. The six gun battery in the open, to the right of Vauves, was but 
little injured. The battery on the left is said to have suffcn:d rather more. The 
buildings inside the fol't were of course destroyed. 
Fo1rt Mont. About 40 pieces appear to have been brought to bear on Fort 

Montrouge. It seemed to have suffered more than Van'\'"es; the 
west and south fronts were most injured. On the west front the 

curtain and right flank were most damaged. The right faces of both the south 
bastions and the curtain and left flank of the south front, were also much 
knocked about ; but no breach had been made. 

rouge,. 

The forts of Bicetre and Ivry seemed to have escaped injul'y, and the redoubt 
of Les Hautes Bruy€:res was but little damaged. 

The stone of the revetments of the forts is Parisian limestone, 
;;:~~~~~~_r°it ~t: quarried in the neighbourhood, of infcl'ior quality, honey-combed, 
southern forts. and in small blocks 12 in. to 18 in. cube and smaller; the mortar 
appeared soft and the joints thick ; still it stood fuidy well and did not split up 
much under the blows of single shot; the exact form of the conical heads being 
often left in the stone. On the whole the penetrations were surprisingly small. 

About 34: guns seem to have been employed from time to time 
~~;!1.ntc of against the southern enceinte at ranges of from 3160 to 3600 

metres. 'I'he damage done was chiefly confined to the neighbour ... 
hood of the Point du Jour, and the bastions near the river on the Vaugimrd 
side. On this side the curtain which touched the ri,•er and the bastion to its 
left had suffered most. The guns here had apparently been dismounted and 
the embrasures had been much injured. Just by the Seine there was a gate in 
the enceinte and the object seemed to have been to destroy it. The curtain was 
co"'ered with shot marks, but not breached. Mnny shells had fallen in the 
water of the ditch (about 2 ft. deep) and had explocled in the mud beneath. 

The salient at the Point du Jour, though well traversed, was reduced to a 
nearly shapeless heap of earth. The damage diminished towards the Porte St. 
Cloud. The large hollow-traverses on the terrcpleins were in nearly every case 
intact, and the excellent temporary cover under them was in every case quite so. 

'1.'he damage to buildings in rear was comparatively slight, and was greatest 
near the Point du Jour; the great embankment on the Vaugirard side had given 
much protection. 

As a rule there were no guns in the curtains of the enceinte. Those in the 
bastions were generally about 6 in. 1\1. L. bronze ones with some M. L. cast iron 
ones of about the same diameter. 

Everywhere between the guns was a continuous row of sand bag loopholes, 
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German Bombardment of the lVortltern Forts of Paris. 

It will be seen from 'fable II that the" Double Couronne" was bombarded 
from three directions by the fire of from 60 to 80 siege guns (besides about 30 
fi eld guns before Pierrefittc and Stains) at ranges of from under 2000 to over 
4000 metres; while Fort La Bricbe was attacked by from 52 to 70 pieces, many 
of them firing at even greater ranges than the above. For the attack of the 
"Double Conronne " the Germans had found suitable positions on the West at 
Epinay, on the North at the Butte Pison and the heights of Faucelle, and on the 
East about Stains. ,vhile the high ground above Montmerency gave a fine 
position for the distant bombardment of Fort La Briche, the position of the bat
teries had of course to fall in, more or less, with the great defensive line which 
barred a sortie in the direction of the North. Heavy guns were used by the 
attack in many of the batteries, and the armament of the Forts must also have 
been very heavy as splinters of Jarge French shells were to be seen on the Butte 
Pisou ; the German batteries, however, had not suffered. 

All these batteries were more or less sunken, the thickness of the parapets 
generally seeming to decrease as the distance from the Forts increased; thus 
the parapets of the batteries near Montmerency appeared to be only 10 or 12 
feet thick and were very low. The same was the case with the batteries on the 
Butte Pison. The gabions used, were generally made of fine willow twigs 
twisted into bands before being made up. 

No shells appear to have reached the Pavilion Range from the French guns. 
F.H'ects on the The easte~·n bast.ion had not suffered 1:°"uch. The woodwork of 
Double Cou- the drawbndge was smashed, the curtam was pitted with shell 
roune. Ji.oles which had not penetrated deep into the masonry, but there 
was no concentration of fire on any one point, and the pen et.rations generally in 
the masonry were very small. An immense number of shells bad fallen short and 
burst in the Glacis. The western bastion had suffered even less. The parapets 
of both fronts did not seem much knocked about. The portions of the town in 
rear were ruined; there were 17 shell holes in the roof of the new church, and 
the cathedral had suffered a good deal. Fort La Briche was not visited but was 
said not to have 1·ecei\'ed much injury. 
ii!~\;;i!?~ on With regard to the eastern attack less in formation has been 
for ts. obtained. 

Plateau ot 
Avron. 

The French batteries and works on this Plateau were shelled by 
the Germans at ranges of about 2i00 metres from the direction of 
Raney, where · there were four batteries at from 3200 to 5600 

metres from the heights between Chelles and Mont-firmeil, and at from 4500 
to 5000 metres from the position in the neighbourhood of Brie-Sur-Marne. 

The centre of the Plateau of Avron (which the Germans afterwards occupied) 
is about 1700 metres from Fort Rosny. 

Siege of Pa,·is during the Civil War of 1871. 

Some of the most important batteries employed in the siege are gi\'cn in Table 
III., but in addition to these, most of the German ones at Meudon, Clamart, 
and Chati1lon1 were occupied and armed. 

'fhe details of the btter, except as regards guns, arc given in Table I. 
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Thero were nlso batteries opposite Chevilly and Thais, making a total of 
about 54. 

As the attack advanced, additional works were thrown up. Thus, a 4-gun 
elevated battery was formed across the great street of Neuilly, near the bridge. 
There were other batteries also in the smaller streets that converged on the 
Porte Maillot. Two or three 2-gun batteries were formed close to the water's 
edge on the right bank of the Seine, near the enceinte, and opposite the railway 
,,iaduct over the river, to breach the screen walls which filled up the arches. 
Others were made on the slopes of Les ~foulineaux below Issy; others again in 
rear of Issy and Vanves. 

The great command of the Plateau of Valerien made the fire from it, on the 
enceinte more efficient than that from the guns in its bastions. Some guns how
ever from the bastions did fire on Paris, in addition to the 16 mentioned in the 
table. The latter were mounted on platforms of rails. Only one shell from the 
enceinte reached the Plateau. 

The seven batteries of Montretout were sunken ones with countersloping 
embrasures. They had traverses to every two guns and gabion revetments. 
No. V. Battery, which ,vas the largest, had 26 guns. 

These ,vorks had been thrown up behind trees, which were afterwards cut 
down as low as was necessary. 
rark of st. The batteries in these places were small and much hidden among 
Cloud, nud the trees; they were generally sunken. In order to get elevation, 
Bcllevue. the platforms were frequently made in two parts, one part for 
the wheels and behind this another part, 12 ins. to 15 ins. lower, for the trail. 
The Bellevue batteries appeared to be firing with about 15 deg. of elevation. 

In the batteries formed in Fort Issy, the platforms were horizontal and the 
wheels were scotched with sand bags ; cleets nailed on the platforms for the 
wheels and trail gave direction for night firing; the elevation being got by 
measurement from the platform at the breech. 

It was mentioned with reference to these batteries of Issy that the effect of 
their own firing on the cheeks of the embrasures was so injurious as to make it 
necessary to revet them afresh every night with new gabions, though the guns 
were very long and entered well into the embrasures. 
Batteries in The right battery was a sunken one for two mortars and for 
the Bois uo several guns firing through countersloping embrasures with re-
Bologne, duccd charges. It was nearly opposite to the Ported' Auteuil. 
In rear of it was a parallel about 2 ft. deep and 10ft. wide in the excavation. 

Most of the trench work was very much less in section than this; the line of 
it that connected the batteries was often only 3 or 4 feet wide, and 2 or 3 feet 
deep. Most of these batteries were situated in rear of the "Lakes;" they were 
generally elevated, and had, in some instances, been thrown up behind a parapet 
of the refuse brushwood, which remained from the woods cut down before the 
first siege, to clear the ground in the Bois de Bclogne, between the enceinte and 
the "Lakes." The parapets were generally about 20 ft. thick, with 14 ft. tra~ 
yel'ses, having blinded passages in front. The epaulments had expense maga
zines in them. The main magazines were rectangular, and in the rear. 
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'l'hore wns n. trench about 4 ft. by 4 ft. in rear of some of the t~rrepleins; 
this drained them nnd acted ns a. communication to the magazines. The em
brasures were generally closed by rope mnntlets about 3 ft. square, and of four 
tbickoesscs of 3& in. rope. They were hung from a horizontnl pole supported 
on two forked props, one on ench side of the embrnsure. 

Some of the batteries in the streets leading to Porte l\fnillot ha.d their em
brnsul'Cs blinded witb timbers laid across the top of the gabions and covered 
with earth. 
Effects of nrtil- ~efore the German Siege, the lar~e gaps i_n the enccinte, for ~he 
lei-y fire on the mam roads into the country, were either bmlt up completely with 
cnccinte. masonry (about 4 feet thick) or else so as only to lenve au opening 
to correspond with the width of the draw-bridges put up; under these, si..nall 
drop ditches were cut in the causewn,ys that crossed the main ditches. These 
were the points which the attack wished to breach. 

From Porte Maillot to the Seine all the gate wnlls, except the 
Porte Mnillot. Po1te Dauphine, were breached. At Port Maillot all the covering 
wall, 60 to 90 feet in length, was swept away. The revetment below the ground 
level, however, was but little injured. 

'l'he underground railway in rear had its roof broken in; perhaps by the de
fence to form a retrenchme1!t. 

rort, La 
Muettc. 

Here also the cove,ing wall, 50 to 60 feet long, was all cut away. 
'fhere was a fascine causeway made across the drop ditch after the 

entry. Inside there were strong earthern retrenchments with 
ditches 6 or 7 feet deep and lJ feet to 18 feet wide. 
Portede Pasaoy. The eoverin~ wall of t~is gate was only partially destroyed, a 

great deal of it was standing. 

Porte d' 
Auteuil. 

The closing wall, here 60 to 80 feet long, was swept away to the 
level of the road way i below this the injury was slight and the drop 
ditch (14 feet wide) not filled up. 

The wrought iron railway girders of the viaduct in rear of the gate had been 
pierced through the webs with many shells; one girder was bent but still hung 
in the air. 
Porte St.Cloud. The state of this gate was much the same as the others, little 

was left of the covering wall, and the guard house at the side was 
much injured. 

All these gates had cou,,reportes in front. 
RiYcr gate. Part of the enceinte near the Viaduct over the Seine comes right 

down to the water's edge. At the south angle there had been a 
gate, which bad been built up. A practicable breach was here made in the 
covering wall, the debris from which partly filled up the ditch outside. This 
breach had been formed from Fort Issy and batteries near it, probably helped by 
those at Bellevue. 
Ynugii-nrd side. On this side a small breach had been maclc in the covering wall 

of a gate near the first railway station from the bridge. This had 
been clone by batteries in the village of lssy. Gaps had ahio been formed in tho 
walls closing the arches of the Viaduct, by batteries alouo the river's edge. 
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F.ffC<'teon pnrn- Entering by the Porte St. Cloud, it was seen that the embrasures 
fl..'teofenceinte, near the gates were generally nearly obliterated, and the guns dis
mounted. The latter were mostly about 6 in. rifled M.L, bronze ones. 

As o. general rule the splinterproof traverses were serviceable, and none of the 
temporary casemates under the terrepleins had suffered. There seemed no want 
of ammunition, as many magazines on the parapet were full of powder and landed 
shells, and cases for the Gatling guns were to be seen on the ground. 

At the Point-du-J our the damage was much more considerable than after the 
German siege. The sheU fire on the space in rear of the parapets must have 
been very severe, as many ns forty shells a minute having (it is said) been some
times counted in the neighbourhood of the Ported' Auteuil. Every lamp post, 
or tree, was cut down, and an extraordinary amount of damage done to the 
buildings. The pel'cussion fuzes, particularly of the naval guns, appeared to be 
very efficient. The shells from Valerien and Montretout could be followed by 
eye nearly into the town, and were almost always seen to burst. 

Any damage to the parapets left undone by the German attack :::;~! fire was effectually done by t11e French, though the fire from the fort 
had at fo;st caused the F'1·ench ill the German batteries greater 

loss than the Germans had suffered, owing, no doubt, to the embrasures the 
French had to cut. 

The breach in the scarp had been increased. Three casemates were fully 
opened and two others damaged, and there was now a practicable ramp from 
the ditch over the parapet. 

The parados on the parade in front of the casemate doors were much injured, 
showing how searching the fire had been, and .some of the expense magazines 
had been penetrated by the Communist fire f.i.·om Paris after Issy had been lost 
by them, 

/Siege of Strasburg. 

This siege appears to have been conducted with the most regularity of any 
during the war. 

'fhe details of the batteries are given in Table IV. 
The artillery consisted of twelve different natures, and numberecl about 240 

pieces, (44 of which were Baden), vfa. :-

Against; Against 
Citadel. 'l'own, 

16 

16 

30 
12 
G4 
20 
2 

19 ,o 
30 

Nature. No. of Rounrle s::i.Jd to have 
been fired, 

~igft i:t:;: :t~!'.:: : : : : : : !~ggg 8~~1.19 } s1~~~~iiu ~1~~1\e. 
g;tt·:· 1~~~i~~- ·: :: : : : : '.:: 1~~gg ~::~~~~~l 4000Shrapuell. 
Rifle Mortars of S·a in. • • . . 600 Sl..iells, 
Mo1ture, :.o-pra. . . . . . .. . . . 15000 Ditto. 
Uorturs, 25-prs. _ .. _...... 20000 Ditto. 
Haml Ditto, 7-prs. • . • • . • . • !13000 Ditto. 
Mortnrs, 60-prs, .... , • • • . . 3000 Ditto. 

D 
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Making a total of over 193,000 rounds, which spread over 31 days, gives au 
avernge of above 6,000 rounds a clay. 

The 44 pieces used against the citadel were in Baden batteries 
'fho citnllel. at Kehl, across the Rhine, about 3,000 metres distant. These pieces 
fired at the rate of about four rounds an hour, and an officer on the church tower 
of Kehl signalled by telegraph the effects of each round, so as to regulate the lay• 
ing of the guns. Under this fire the citadel suffered very considerably, and 
appeared to be much ruined. 

The parapets, &c., of the enceinte seemed slight and weak, and the traverses 
small and with hardly any splinter-proof accommodation. 

The bombardment of the town, which began about the 24th of August, 
ha,ing failed to cause it to surrender, the first parallel was traced at about 800' 
paces from the enccinte, the covering parties having been thrown forward during 
the night to within 400 poces. The parallel was completed on the 27th-28th. 
Two days later, batteries for 46 guns were finished. 

The second parallel was commenced on the 1st, and was finished on the 5th 
-6th of September. 

The third parallel was hegun about the l!th-12th, in front of it. Dis
mounting batteries were afterwards thrown up. 

In this siege the close attack was almost entirely carried on by flying sap. 
Rifled mortars. These we_re used for the ~rst time. They threw a shell of about 

160 lbs., with 10-lb. burstmg charge. The wrong shells were at 
fiL·st sent fo1· them, which upset when fired and did not burst, but this was pro
bably soon corrected, as their fire, with that of the short B.L.R. 24-prs., ren ... 
dered lunette 44 untenable. They were afterwards used against bastions 11 
and 12. After the 9th of September the fire of the place, except from mortars, 
was very much got under. 
\\'all-pieces. A wall-piece detachment was formed from the best shots of the 

Infantry. The Baden men so employed used the grey linings of 
their caps outside, so that their heads could not be distinguished against the 
parapets. 

The artillery speak of their batteries as having been regularly carried for
ward from position to position by means of the fire of these wall-pieces and of 
light field guus, which were very accurate. 

As bastions 11 and 12 were those it was proposed to attack, lunettes 52 and 
53 had to be taken. The scarp of 53 was breached partially by curved fire from 
No. 8 battery. An Engineer officer, who got down by a rope into the ditch, 
discovered some countermines from the counterscarp ; these were mined into, 
aud after they had been unloaded, were used to observe the effects of the breach
ing fire, which was thus regulated. 

The passage of the ditch of 53 was effected by a causeway of fascines, made 
in two nights; that of 52 was described in the last volume of these Papers. 

Curved fire (see Table IV.) was also employed against the left face of bastion 
12 and the righ~ face of b_nstion 11, where breaches were commenced. '}'hey were 
talked of as berng pract1oable for an assault, but judging by their appearance, 



SIEGE OF TOUL, &c. ID 

they would have required some additional shelling to have made an assault 
even moderately ensy, particularly with their wet ditches. 

At bastion Porte de Pierre also, a breach had been partly made; the ap11roach 
to it, however, would have been difficult on account of the wet ditch, which was 
very broad here. 

,vith a view to emptying the ditches, the Germans directed a heavy and con
tinuous fire on some of the sluices and dams; but the deft'nce, who always kept 
large working parties ready with filled sand bags, managed to repair all 
damages at night. They had also some additional dams made to 11rovide for 
the possible demolition of the regular ones. The diverting of the Ill had, how
ever, interfered with the usual supply of water for the inundations. 

Siege of Toul. 

Table V gives some information relative to the artillery fire on Toul. There 
does not appear to have been much regularity about the attack, but it will be 
a standing reminder both to attack and defence that the weakest places can 
resist au assault when unsubdued by the artillery fire of the attack. The com
mand of the position of St. Michael (over 700 feet) rendered any resistance to a 
l'Cgularly conducted attack hopeless. " 

Bombardment of New B1·eisac!i. 

Table VI. gives some details about the fire on this place. The batteries near 
Alt Ilreisach were first used against an out.work (Fort Mortier) and were after. 
wards turned against the town; besides this, five other batteries ,vere constructed 
for the bombardment, which ended in the capitulation of the town. 

Bombardment of Sclu:lestadt. 

Table VII. gi--res the particulars of the batteries thrown u11 against 
Schelestadt. 

No. 1 was simply to distract attention from the others which were thrown up 
beyond the rail way in low lying vineyards. 

The damage done to the enceinte did not appear to be considernble, though 
26 guns, it is said, were dismounted; even the buildings in rear of the parapets 
had suffered slightly compared with many places, but the effect on the crowded 
houses was, no doubt, the cause of the surrender. Thoue-h the German batteries 
were so near and the parapets had a command of several metres, the French 
fire appears to have doue but little harm. 

Siege of Belfo,-t, 1870-7 I. 

No table of batteries can, in this case, be published, but a few facts of interest 
may be mentioned. 

The French garrisnn1 under command of Colonel Denfert-Roch
~111~~J!::i~~\f ereau, of the Engineers, consisted of between 16,000 and 17,000 
sarri.J:!on. men, but only a small portion were line troops. The 43rd Regi-
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mcnt, I believe, distinguished itself very much and carried with it to Paris the 
morale of a good defence. On the 18th March it wns one of the few regiments 
that marched out to Versailles intact, and even brought away some field 

artillery. 
Attacki ng The German attacking force is said to have been only 10,000 or 
force. 11,000 men, supported, of course, by General Von Werder's Army, 
but harrassed by constantly threatened attacks and by the movements of 
Bourbaki. 
Its composi• 
tlort. 

A large portion of this force consisted of Landwehr men, and 
the German Engineers say they found them the best workmen at 

the siege. 
Attempt at At first it was hoped that a bombardment might, in this, as in 
bomt,onlmcnt. other cases, be followed by capitulation; batteries were made 
accordingly in the direction of Bavilliers and Essert, which are about 3,000 
metres from Belfort. Near Besancourt also (o,•er 5,000 metres off) guns seem to 
have been put in position against Fort La Justice. (The batteries were made 
by the roadside). When, however, no g11eat effects were p1·odu.ced, the regular 
siege was commenced. 

The attack on the side of La. Miotte, to the north, which at first 
~~~i~?;~jf~o~;t seemed most easy, was rejected because it would have involved a 
nnackcd. second siege of the citadel after getting into the entrenched camp. 
'fhis objection did not apply to the attuck on the Chateau from the side of the 
"Perches"; besides, it was calculated that, from the heights of Les Perches, Fort 
des Darres and the redoubt of Bellcvue could be made untenable. 

It was necessary, for this attack, to capture the village of Danjoutin, and 
Perouse. These were carried by night attacks; in the case of the former, two 
companies took the village in 1·evcr:;e, by passing along the railway embank
ment ; thi!:! seems to. hi;ive ea.used a, panic whiGh enabled, tlrn main body to carry 
the place easily. The first batteries against the Perches were screened in the 
,vood of Bosmo~t, a1;1d the first parallel was opened about l0Q0 yards from the 
1·edoubts, which each held a garrison of 400 men. 

'!'hough these redou,bts were only field works, their ditches had scarps and 
counterscarps whii;h stood quite steep, owing to the rocky nature of the soil. 

The ditches seewed about 9 or 10 feet deep, 18 or 20 feet wide, and the 
parapets had a commaud of about 12 feet, and tl thickne!:ls of 10 to 12 feet, In 
the go1·ge of the Basse Pe~·cbe there was a length of about 160 metres of tem
porary casemate nccommdation. 

The first assault, made by fou,L· companies, from the fil'st parallel, advanced on a 
moonlight night over the snow and was aoou discoYered and fired upon i when 
it reached the ditches, there were no means of getting up the scarps, on the steep
ness of which the assault had not calculated. A large number of men were 
made prisoners iu the ditches, and the assault fa,iled. The attack had to work 
up a hill with a slope of about one-ninth (more in places) and so rocky, 
that the plac~s wh~r~ most earth could be found, ofteq d~c\ded the d\rer .. 
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tion of the approaches. The ground, too, was covered with snow and 
frozen hard, which increased the difficulty. The second parallel was 
made, when practicable, 4 ft. deep, and was generally narrow. The fly~ 
ing snp was done by bringing up one gabion at a time by each man; 
the engineer officer in charge frequently placing the gabion himself. Flying 
sap was used entirely for the close attack. When the works approached the 
redoubts, the latter were found to be abandoned, and were at once entered by 
the Engineers in the trenches. A line of batteries was then constructed along 
the ridge, on which the two redoubts stood, which is about 1,100 metres from 
the Chnteau, and very 1ittle lower than the latter. These were mostly sunken 
batteries; many of them of very slight profile. The guns for them were brought 
up by hand, sometimes as many as 100 men being required to draw each gun 
up the steep slope. It is said, that, in six hours after this line of batteries had 
opened fire, that of the place was silenced. Some of the batteries on the left 
flank of the ridge looked down on Fort Dea Barres. In addition to these coun
terbattering ,vorks, some of the old bombarding batteries were used to partly 
enfilade some of the faces of the enceinte. Inside the fortress the different tiers 
of fortifications at the Chateau had all, more or less suffered. The haxo case
mates at the top, which had been blinded with rails, were fairly serviceable; all 
the guns, traverses, &c., on the open parapets below, had suffered severely. The 
same was the case in Fort la Justice, where lean~to blindages of timber had been 
put up against the casemated ban·acks, which were taken in reverse. With re
gard to thei distance at which siege batteries should be placed, the German offi
cers who had been at the siege, seemed to think that, for dismounting guns, &c., 
they should not be fv.rther than 1,500 schritt (1,128 metres) from the place. 
Their experience about wall pieces for the attack, was, that they could not com
pete successfully with chassepots; a very different result to that arrived at at 
Strasburg. 

l\iany attempts were made by the Germans, to fire on the troops encamped 
in the in trenched camp, but they failed almost entirely, though they tried to get 
information from the deserters, &c. 

'l'he capitulation prevented the siege being pushed further than !he ridge of 
the Perches, 

T. F, 



TABLE No. I. 

GERMAN ATTACK ON THE SOUTHERN FORTS OF PARIS. 

~ 

POSITION OF BATTERY. 
'Number[ -~ or o. 
Battery '"o ,g 

NATURE, Rnnge 
Metres, 

Relative 
level of 
battery 

:f:~0e~i~~I 
No. of Rounds 
said to have 

been fired. 
OBJECT. 

Bchirn~tpC~,1•mdion De BrCtcuil in Park j .. I. .. , .s .. ...... {:t\~~~;:i;P{:~p··;;·:} ..... 3160 + 72 ~~~i { ~~~gt :eua!~u~:enge~~;ncourt. 
0 ,:, · ou ... · · .. · .. ·•· · • • ... • • • 4 12-prs. ... 1s,1.0 Point du Jour nnd the North 

Left, flank of 'l'erraco ot Meudon. • • • • •• • • II. •, • .8. • • • •••• 1 4 24-prt. •• l · ·•••· 3520 + 80 1460 f branch of the Seine. 

Terrace of Meudon .......... .. .......... III ... . . 6., ··•••• ~ ~t~~:: ::: ...... 2500 + 80 ~:ig ~~!: it~~: Fort l!!sy. 

Ditto ...................... IV . .• . ,6 ........ Do. do. ...... 2600 + 80 About the same. Ditto. 

{ 
2 12.prs .... J { 220from 12-prs.1 

Southern part of Wood of Meudon ...... V ••••• 6.. .. .... 2 6-prs, ... ., •••• 2.500 about +60 22li0 ,, U ,, Ditto. 
2 2-1-prs. •• t.ilO ., 6 ,. 

South.cast ot No. V at sout11ern edge 
of ,rood .......... . ..... . ........... VI. •••• G ............. 24-prs, .......... 2800 to 3000 + 73 

Left lmttcry on Heights ot Chatmon .... VII ..... 6 ....... , { : ~!:ji~!: : : } . . ... 2200 + 60 
PlateauofChntlllontorightfroutofYJI . •• VIII.. .•• 6 .............. 24-prs. •• · · ·•••• 1780 + 7.5 

c?i~~!;'cueeR~~~r~.~I~~-~~ -:'~~:.~~} ,.IX .. .•• 8 ............ 12.prs. , ........... {~:g} + i5 

To ca~t of ll. aud S. of Chcn-eusc Road •• X • • ••• 6 ...... ...... 24-pn. .. •• , • .... 2600 + GO 
Due south of vil!ago of Chatillon al " 6 10 

little north•enat of Foutcuay-aux. · · ~I." ·· .. ............ --prs. .. . ......... 2800 + 16 
Roses one on each side ot the l'Oad ·.XII.. · · ·6· · · .......... 24.-pra, .... .. .... 3000 + 20 

Plateau or Chntillon west of No. VII .•.. , XIII ..... 2. . { 8~2:tlin r~~e~ ~1!;te:~~-} 2000 & 2080 + 60 & 70 
Ditto west of No.IX ..... XIr ..... 2 ....... . .... Dit.to. . .. . .... : 1860 & 2180 ditto 

West of Ba~enx ........... .. ....... . ... XV.,,,,:! ....... , .. .. . Diti.o. .......... 2240 + 4 
Terrace of Mcutlon between II. and III ... XYI.. .. . G.. . .. .. . .... 12.prs. ...... 2-ll\0 + 80 

Plateau of Chatmon to left front of VIII. •• XVII .... 6 ••• , ......... 12-prs. • • •• . • • ••• { i~ig J + 76 

s. of road from Bagncuxto Chatmon •• XVlll. . . G ........ Bronze 24.-pra. .. .... ~~gg } + 16 

The Swl!IS Ch/Hct N. of Wood Of Mcudon .. X IX ... G t.o 8 ..... { 2 i:~0riu~;':f-11:'Prs.} ·... { 1:ig} + 30 

Wood of Mcudon by porte de Clamart •••• XX .•• . • G .......... Long 24.-prs, ... • .... l ;~~~ ! + 4.5 

To west of Village of Chatmon ....... . .. XX.I ... 1• .G. 'I""'·•• Short 24•prs. ,..... . . 1:130 + 22 
C~osc to left of No. XVIII. .. ..... ... . . XXJT ... 6 ............ 24.•pra. .......... U~6i} + Hi 

R1gilL rear of the Moulin Pierre •••...•• L"{Ill. 4 •• ·••• 5Q.pr. mortnra. •••••• 1100 + 20 

1060 Vnnvcs. 

{ 2!irr~~ t1-p::· 1 Isay. 
3360 Vanvcs. 

4000 For enfilading Vanves & Montrougo 
1000 Probably Montrouge. 

1~g } Probably Montrouge, 

800 about 
800 about 
soo about 

1790 

2430 

2600 

1ml} 
2050 
1881) 

1700 

3'0 

Issy and Vanvea. 
Ditto. 
Montrouge. 
Ground ln front of Fort Isgy. 
{ French earth-works between Iasy 

and Vnnves. 

Montrouge and Paris. ! Breaching Curtain of south front 
of fa.-.y, nlso against Paris. 

South front of Vanvei!, and left 
face or north.west bastion. 

South front of Vanvei3. 
Montrouge and Paris. 
Fort, of Issy and advanced works. 

.. .. 
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TABLE No. II. 

BOMBARDMENT OF NORTHERN DEFENCES OF PARIS 1870- 71. 

POSl'l'ION OF BATTERY. 
No.of 

Battery_. 
No. of 
Pieces. 

Command of 
Range I battery 
Metres, over object 

1n Metres. 
OBJECT, 

~/f.~~~-i-~-~ .. :::::::::::::::::::::::::: ::: flW: :.: ... 14 •••• :·::·::::t::: :·: t ~t::·::·: ~m~: By road to Gnrgcs, N.W.of Stains .••••••.• XXII ....... } •••• 3200 ......... + 6 ......... E Face Double Cow-onne. 

Do ............. . .. . ........................... XXV. ...••• . ••. 3070 ......•• + 14...... ditto. 
E . ofl' ierrcfittenearRailway ......•.... X.,"'(VJ ............. 3 ..•... .. .. 1962 ...... •• + 12 ...... NFaceofditto, 
ITeigl!tsofFaucellcE. Slope .•••••••••.. XXVII. ............ 6 ......•••• 2360 ......•• + 32...... ditto. 
Do. in rcnr of Quarry, W. Slope ..... , ••... XXVIII.. •... 8 to 10 ......... 2460 .....••• + 40. ••••• ditto. 

On ~~~O:c~vi~~~-·~-~~~ .. ~e:~.r·e··~~~-t:} ~gl·a.::: :::::: ~~ ;::::'. ::::::4Ji~:::: ~~~a~~~.~~~~~ FortLa~i~~~
tfore·i;e·~fr·::::::::::::::::: ::::::::: ::: if{;::.::: ::::::--i; :::::::::::::~ii:::: ::·+·~~ght:: il~i:i J.W.a/;ceof Double Couronne 
South of Il.nilway nenr La Bnne •..•.• ::: ~~i: ::: ::::::6·:::: :.::.~aooo:::: ::::::~b::::::: La 0B~6~~~ps La Briche. ~~~[':t••· ~fI••·••~ I~ ,J~i-t-• 

.:::::::,.... 

"' "' 

...:I 



POSITION OF BAT'l'ERY, 

TABLE No. Ill. 

SECOND SIEGE OF PARIS, 1871. 

NATURE. Range 
Metrea. 

No. of Rounds 
Fired. 

Relative 
level of 
battery 

and 
OlJjt..'-Ot 

;n 
metres. 

OBJECT. 

Batteries (Seven) at Montretout • . ...76.,-i-- •• , • dltto ....... 314~ { 4~u~~:d::;r} + 60 Ported' Auteuil and Port St. Cloud. 
Terrace of Valerlen ................ ,16 .. J .......... B. L. Naval ................. 5160... • .. . ·· 1 +120 . Porte Maillot. 

Ditto atBellcvuc ...... 8to101LL.BronzeRifle,about50prs ....... 2850,..... ....... ........... . + 64 .Port St. Cloud and Point du Jour, 
Batterieg in N. Front of 18sy to E. also t11e Scmc. 

of Gate........................ ... 3 ............ ditto ditto .............. 21-10. ,. 1500 ... .

1 

+ 52 ] To form breach nt Point du Jour, 
Ditto to W. of Gate ..•. . ........ . ... 5 ... ... ditto ditto .. ..... 2140. ...................... + 52... nnd euccmto near Grcnelle. 

En~o/~:i:1!0i~~~~~~i~0.~tari:~ ... G2 ... Cbig~~~~11.:~~: i'f~o~~~~ SOO about .............. . . 0 . l Ti~u;~:~b~:ir :t~r:~:.e nlld 

Park o~ St. Cloud at ~a LanterneJ not •••.••..•.•••..••...•••.....•• J ... + 56 J 
Ditto at BrCteml.. ............ known.............................. about 3100 + 72 On encclnte towards Point du Jonr 
Ditto Pon Du Mail............ . . . . . .. • . . . •. . . • ••. • . . . . . . . . . . ................. . + 4 . nnd Boulognc. 

~ 
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TABLE IV.-SIEGE OF STRASBURG. 

'"o~ ~~ i~i ~ Nature. i1 OBJECT, 
~~ 

~(!> 1~:il "' ~~ ., ll __ ,_ ----
1 .. 4 liOprs. B. B. 1500 Bombarding battories. 

' .. • n clitto 1370 Ditto. 
3 .. 4 .. ditto 13-00 Ditto • 
4 .. 4 

" 
ditto 1430 Ditto, 

• .. 4 .. ditto 2000 Ditto. 

•• .. 4 .. ditto 400 To shell XLIV. 
6 .. 4 

" 
ditto Bombarding batteries. 

7 .. 4 
" 

ditto 90& Ditto. 

• .. 4 
" 

ditto 900 Ditto, afterwards with curved fire of 
24.-prs. to breach scarp of lunette LIII. 

' 4 .. 24 prs. B. L. Rifled 2400 Ditto. 
10 • .. 

" 
ditto .. Ditto, 

11 4 .. 
" 

ditto .. Ditto. 
12 4 .. 

" 
ditto .. Ditto. 

13 4 .. 
12'Prs. 

dltto .. Ditto. 
14 • .. ditto Counter-batter right face bastion IX. 
16 • .. 

" 
ditto 1600 Counter-batter left face. 

16 4 .. 
" 

ditto 1500 Enfilade flank XLVIT. of horn,vork. 
16a • .. .. ditto 1300 Ditto. 
17 • .. 

" 
ditto 1300 Counter-batter left face of lunette LIV. 

17a • .. 
" 

ditto 950 Enfilade flank. 
17b • .. 

" 
ditto 1050 Counter-batter IX. 

18 4 .. 
" 

ditto 1800 Counter-batter right face of bastlon XI. 
19 4 .. .. dltt.o 1200 Enfilade flank of hornwork, 
19a • .. 

" 
ditto 1200 Dltto, 

19b 4 .. 
" 

ditto 600 Ditto. 
20 4 .. 

" 
ditto 2000 Counter-batter face XL VII. of hornwork, 

20• 4 .. 
" 

dltto 1200 Ditto. 
21 4 .. , . ditto 2000 Counter-batter bastion X. 
21a 4 .. 

" 
ditto 900 To attack XLIV. 

21b • I .. " 
ditto 600 Against XLVII. 

22 4 " 
ditto 950 Counter-batter face XLIX. of hornwork. ,. 4 .. 

" 
ditto 1200 Counter-batter right face of bnation XI. ,. 4 .. 

" 
dJtto 

" 4 .. 
" 

aitto 1200 Counter-hatter left face of bastion XL 
26 4 .. 

" 
dltto 

1000 27 • .. 
" 

ditto Counter-batter bastion XII, 
28 4 .. 

24'J)rs. 
ditto 1200 Ditto and outworks. 

29 4 .. ditto 1500 Ditto lunette LIU., uud bastion XL right face. 
ao • 12prs. ditto 1200 Ditto XII. 
31 .. • 25 prs. S. B. 1100 Shell XI., (diamonnting battery.) 
32 4 ditto 950 Shell XII. 
33 8 24'J)rs. B. L. R (short) t:100 Counter-batter lunette XLIV. 
34 .. 4 25 prs. S. B. 000 Shell LUI. 

" .. ' 8·3 in. Rifled of 160 cwt. 1000 Shell luoette XLIV. 
36 .. 4 25prs. s. B. 900 Shell collateral face, &c., to left of XII. 
37 4 ditto 400 Shell XLIV. 
38 4 24 prs. B. L.R. 700 
39 .. 4 50 prs. S. B. 800 Shell XLIV. 
40 6 

,2'Pn1. 
ditto 900 Shell XII. 

!l I 
4 .. B.L.Rifled 1000 Keep down fire of oollnteral works. 

• 24 prs. Ditto (short) 900 Breach right face of XI. with curved fire. 
43 8 .. 

" 
ditto ~000 Attack collateral works. 

~ • ditto 750 Breach right face of XU. 
.. 4 2a'im,. S. B. 300 Shell LIU. 

46 .. G 7 prs. ditto 800 Attack bastion XII. 
47 • " 

ditto 900 Attack XL aud horuwork. 
48 l(6pr) G 

" 
ditto 600 Attack hornwork. 

49 .. G 
" 

ditto aoo Shell hornwork. 

"' • ditto 700 Counter-batter XLIX. .. 4 .. G1Pra. B.L. Rifled 100 Breach right face LII. hmette. 
52 ' .. " ditto 400 Enfilade right face XLVIII. lunette. 

I 53 ' .. .. ditto 60 Breach left face Lll. lunette. 

~ ' .. .. ditto 90 Ditto. 
G .. ditto 400 Counter-batter right face XII. 

56 • 251Pre. 
ditto 400 Breach XI. 

57 4 S.B. 320 Shell XII. 
1.'i8 4 24.prs. B. L. Rifled GOO Breach right face XII. 

5' .. 2 7 pra. S.B. 
300 I~ .. 3 " 

ditto Shell XI. 
.. 6 .. ditto 330 Shell XII. 
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TABLE V.-SIEGE OF TOUL. 

- . i '~ 
Position of Batteries, \d § ~ Nature. ~ -t OBJECT. 

z~ ~ ~~ 
1-----------1·--·1-------f---l-----·-----l 

Mount St. Michael • •••• • 4 6prs. IleavyFleld Battery, 1400 Counter-batter feft fnce of 
bastion 50. 14-lb. Shell. 

Ditto .. •• .. .. • .. • .. • • • • 4 12 prs. Prusi.ian Rifled, 1570 
30-lb. Shell. 

Dltto ....... , •.. , .. . . .• 4 6 prs. Heavy Field Battery. 1270 

S.W. ot Dom.martin ..•. C 4prs. LlghtFJeldBattery. 1700 

Prnssinn Rifled, 
71-lb. Shell. 

1200 

1200 

Enfilade left faco or bas
tion 41. 

Counter-batter left face of 
bastion 43. 

Enfilade curtain between 
38 and 39 bastions. 

} 
Left face of 40 bastion 

and the town. 

Between the Orleans} 
and Nancy nnd the 
Neuchfitenu Road, 
near St. George's, .. . 

West o! St. Eve , . ..... . 

2 24 prs. 

3 25 prs. 

G 12 prs. 

French Howitzers, 
60-lb. Shell, 

Prussie.n Rifled, 780 EnflladerightfaceofNo.40 
and counter-batter left 
face of 89. 

Dltto ....•••••.• ••..•.. 6 
South of Moulin Haut • • 6 
Ditto ••.....•.••••.••.• 6 
West o! Railway Station. 4 
Ditto •••••. •...••.••••• 10 

Ditto .•.•.•••••.• , ..... 
North ot Railway Station 

l2prs. 
12prs. 
l'.'!prs. 
26prs. 
12prs. 

Pru11slan Rifled. 
Prussian Rifled. 
Prussian Rifled. 

Howitzers. 
Prueslan Rifled. 

900 
800 
700 

1400 
14.00 

Heavy Field Battery, 14.00 
Mortar 7-1>rs. l0G0 

Batter Porte cle France. 
Count.-batter left face of 41. 

,. right face of 40. 
,. Bastion 40 and 41. 
,, Right face ot 40. Lett 

face of 41. 
., Right face ot 40. 
,, Bastion 4.0 to 42 and 

town. 

TABLE YI.-BOMBARD11ENT OF NEW BREISACH. 

POSITION OF 
BATTERY. 

,. ITll. By Alt. • • Nv. Ja. } I" 
., Illa. Breisach •• 
,, lVa. .. 

By Wolffsgantzen I. 
Ditto .......... "III. Br Belsheim ...•.. ur. 
Wolff~c;-rmtzen •••. JY. 
Bel~hdm ......•••. V. 

Nature. 

24-prs., afterwards 60 pr. mortars. } 
24-prs . 

GO-pr. mortars. 
12-pro. ,.,,,..,. } 

2-l-prs. Fl'(:TICh 
2-l-prs, afterwarll>' 12 J)TS, 

27 centimctro French mortars. 
Ditto. 

9~0 A~t;f!;!~ia!o~ro;i~i~, 
1120 at long Ranges. 

187s 
to Bombarded the town. 

2100 , 

TABLE VIL-BOMBARDMENT OF SCHELESTADT. 

Position of 
Battery, 

"of "ogj ~ 
Nature. ODJECT. ~i 1~i ~ 

I-----..J--.'--------------------1 
In renr of Forest 

of Illwald.. •. I. 3 12 prs. Rifled Guns. 2i00 Agninst l'f'"Yerse of work No 30 
TI. 4or 5 50 l)ril. 11 in.Mortaril. i80 '1.·o bnttcr · 29· 

Parallel to nn<l~ III. G 12 prs. Rifled Guns. 800 aitto " 29°& 17. 
be:rond the IV. 4 24 l)l'il .•....••..•.... 850 ditto 30 
rnilwny from ,i 3 or4 24. J)ril. Rifled Guns. 780 ditto 29: 

:~~thbo~s~n.~ ,VJ1I1·.. : !~ ~~:: ii::~~!~~~: ;~~ :m~ :~ & 19· 
, i 2 4 1>r<:1. Field Gun.s. n,o ditto 1s: 





.. 
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PAPER V. 

NOTES ON SOME EXAMPLES OF COVER OBSERVED 
TO HA VE BEEN USED IN FIELD AND SIEGE 
WORKS OR IMPROVISED IN PERMANENT WORKS 
DURING THE WAR OF 1870-71. 

BY LIEUTENANT FRASER, R.E. 

The figures in Plates I., II, and III. have, in most instances, been selected to 
illusb·ate the large use that was made of iron in providing cover. So many 
railways converged on Paris that railway bars were easily obtained, both by the 
attack and defence. 'fbe large use also of small rolled I girders for building 
purposes in Paris caused a supply of this form of iron to be there available. 

At Belfort large quantities of railway bars were obtained from the railway 
station and were made goo<l use of for the defence of the place. 

At Strasburg, too, the terminus line into the town and the railway station 
were included in the attack; rails were, therefore, available without having to 
be carried far. They were also to be had at Metz; and most of the minor 
places that were besieged had railways passing by or through them, thus por
tions of lines were often stopped for traffic and broken up, so that the only use 
the rails could be put to was for cover. Pls. III. and IV., Paper VI., give 
some additional instances of the use of iron in the French redoubts in front of 
the southern line of forts at Paris. 

As a general rule the quantity of earth used on the roofs of splinter-proofs 
and bomb-proofs appeared very small according to our ideas, in many c8.ses so 
small as to be almost useless, unless the sense of security it may have given to 
troops who wei-e so fortunate as not to discover its worthlessness, may be 
thought to have been useful. 
co,·er in Ger- Fig. 1, Pl. I., gives two very common forms of shelter used in 
man batteries. German batteries ; the right hand shed is a hollow epaulment, 
and the left hand one is a hollow traverse used in No. XX. battery accord
ing to the German siege plan of the southern attack on Paris. This battery 
was placed behind the park wall of the Wood of Meudon, near Clamart, the 
position on plan of the sheds is shown in Fig. 35, Pl. III., which is a sketch of 
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the ,vork. The inner side of the epaulment shed was closed by two tiers of 
gabions except where the entrance came. 

The sides of the central traYerse were made np of two rows each of two tiers 
of gabions. The supports of the roofs were vertical timbers (cut from the wood) 
with ground and cap sills, the latter supported a row of logs, laid touehing, on 
which came the ea:rth. 

As g. general rule in sunken batteries, the base of the t~aTerse was not,. as iii 
this case, dug out, except where the shed itself was to come. 

It was usually the case in these batteries that the magazines- were placed 
to one side or other of the gun portions; here they were on the left, and corn~ 
municated by a narrow deep trench with the battery, and as the latter had no 
embrasures the men were not exposed in passing from the magazines in rear of 
the guns. In the Freuch batteries, in the Bois de Boulogne for instance,. the 
magazines seemed, generally, to be placed in 1·ear, and were commonly small 
rectangulal' ones. 
Prnssinn mnga- A magazine and shelter shed had been constructed in each of 
=~,~~~~1a~~~~~ the two epaulments of battery No. VII. on the edge of the plateau of 
Chatmon,Parii:!. Chatillon. Fig. 23, PI. II, shows the plan of one shed and maga
zine; Fig. 22 is a longitudinal section through them, and Fig. 23a is a cross
section of the shed. 

The magazine consisted of an excavation about 4 ft. 6 ill. deep,. in which two 
braced frames were set up,. neal'ly parallel to the crest line, and the first one 
nearly in line with it. Baulks, 8 in. to 10 in. square, were laid across these
frames, and double-headed rails laid flat were placed on the baulks. The rails. 
touched each other and we:re pa1·allel to the frames. The magazine ID'liSt have 
been very wet in the wiotert as even io dry weather there was a good deal of 
water in it. 

The shed had an excavation of about 4 ft.; it consisted of three frames 
(Fig. 22), on which about 50 double-headed 1·ails were placed, wehs "Vertical and 
flanges touching. The side of the shed next the epaulment was revetted with 
gabions; that towards the battery was open when examined, b1:1t may have
been closed with gabions. Some of the hollow epaulments bad theil' inner sides 
quite open,. so that the whole gun detachment could at once get under cover. 

!Shelter shed in Figs. 33 and 34 are the elevation and plan of a somewhat similar 
~e~y~rm~~~=~~ shelter-shed used in the flank battery on the left of the terrace of 
or Meudou. Meudon. The roof was formed of rails laid touching; their ends 
were supported on rails laid flat on the tops of the gabions, and their bearings 
were shortened by cross-pieces. supported on ve1·tical props. The shed was re
vetted below ground with fascines, and above ground and outside chiefly with 
gabions, The depth of the floor of the shed appeared to be about 3 ft., rather 
deeper than the terreplein of the battery. 
F'.rcnch magn- Fig. 2, Pl. I. is a section through a powder-magazine in this field
~~0.J3e11!~coubt work. It consisted of timber frames with sheeted sides, and with 
near Bcl!o1\. a roof formed of rails on edge touching each other,. the whole 
being well covered with earth, 
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Germnn maga. Figs. 3 and 4, Pl. I. are respectively a section and plan of a maga
zine. Terrace zine which was placed between two of the batteries on the terrace. 
of Mcudon. It communicated with these batteries by means of a deep narro,v 
trench. Timbers, 8 in. to 10 in. square, formed the framework, and similar 
splinter-proofs formed the roof. The floor and sides were sbeeted with doors, 
&c. 1 from the houses. The ea1·th on top was thicker than usual. 
Magazine in Figs. 20 and 21 give a section and plan of a magazine used in 
i~;;~;-t:0~~ this battery! whi?h was the nearest German battery to the southern 
Pie-rro, before forts of Paris, bemg about 11200 metres from Issy. The magazine 
Fort Issy. was roofed with rails on edge and touching ; and the sides were 
closed by two rows of gabions, three tiers high. It was in this battery that a 
rail-covered magazine, probably of the same pat.tern, was blown up by the French 
fire. 
Blinded gun Fig. 7, Pl. I. is a longitudinal section, and Fig. 8 a cross-section, of 
r~·~~~iice:ort a blinded gun portion in a salient of Fort La Justice, Belfort, where 
BeUort. other guns had been similarly protected. The interior revetment, 
so to speak, above the level of the sole of the embrasure, was of rails laid flat one 
above the other. The framework of the chamber, which was planked at the 
sides, had sets of two cross rails on edge, extending from cap sill to cap sill, and 
these sets again supported a row of rails on edge and touching. The whole was 
covered with earth. The gun appeared to have escaped injury, though the in
terior of the fort had been very much wrecked by the German fire. 
Ruil-co,·crcd The Communists in their defence of Paris constructed somewhat 
Il:i~i!~t similar casemates on the enceinte, but their roofs were completely 
Paris. broken into by the heavy plunging fire from Montretout, &c., and 
at the time of the assault they appeared to be useless. 
communist Fig.15, Pl. I. is a longitudinal section, and Fig. 16 a cross-section, 
l~~l~!de of of a blinded embrasure in the barricade across the main street of 
Ncuilly. Neuilly, just outside the Porte Maillot. The barricade was of 
paving stones and earth, but the parapet at the embrasure was almost entirely 
of sandbags. A large timber lay above the embrasure and supported the upper 
ends of two other timbers, the lower ends of which rested on the ground; these 
latter timbers supported a layer of rails, the flange of each lower one resting 
against the web of the one above it. These rails were covered with a mass of 
sandbags. The gun in this pit had not been dismounted, though in an extremely 
exposed position, and the roof was intact. 
Blindedembra• The citadel of Belfort formed a tier of works surrounded by two 
~~:~~~e~~xo others at lower levels, towards the German attack, which was 
citadel or directed on the redoubts of II Les Perches." The citadel had ten 
Belfort. haxo casemates for guns; these were protected by being plated 
outside with a double row of rails laid horizontally, as in Fig. 14, and the outer 
embnsure was further blinded by a layer of rails from gabion to gabion, ex~ 
tending about 8 ft. out from the masonry, Figs. 11 and 12, PI. I. In order to 
reserve the fire of these guns to oppose the close attack, the Commandant of 
Belfort filled up the embrasures with earth, (not shown in figs.) but their posi• 
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tion was sufficiently well known to the attack to allow of their being fired into, 
and in one or two instances they were slightly damaged by shells. 
Gun t>lnUorm Another use of r11ils at Belfort was for gun platforms, Fig. 39, 
01 rails, Pl. III. shows one arrangement; the rails in the centre which car-
1·ied tho trail were given a much more rapid fall to the front thau those for the 
wheels. 

At Fort Valerien also rails were used, Fig. 38, Pl. Ill. for the platforms of 
some of the heavy naval guns on the top of the Mnmelon. 

At Belfort, again, flat bottomed rails were used as ribands for strengthening a 
stockade, to which they were spiked with dog-spikes, Fig. 6, Pl. I. 
Rnila used ns Fig. 5, Pl. I. shows a form of rail blindage used at the Chateau 
bllndnges. of St. Cloud. The rails were simply laid flat, one above the other, 
against a terrace railing. Fig. 18 shows another blindage close to the same 
place in which two layers of rails were supported between pairs of vertical 
rails with struts of the same. 

Fig. 41, Pl. III. is asimilar blindage used on some of the terminus lines in Paris 
by way of detilading buildings, &c., from shell fire. rrhe posts required to be tied 
together at their heads; rails used for verticals could be connected at the bolt 
holes with fish plates or with telegraph wire, 
Covered co.po. Fig. 17, Pl. I. shows the front of one of the caponiers which 
~~~~t:~~\'~1 flanked the long northern wall of the Garen de Garchefl, a large 
the Gnrcn Jo open space among the woods of La Celle St. Cloud, south west of 
G::i.rcbcs. La Bergerie. Much labour had been spent in strengthening this 
open space with large field•redoubts constructed along the southern edge, and 
the wall, with its caponiers, formed a strong advanced line in their front. 
'The wall itself was loopholed, and the caponiers consisted of vertical stockade. 
work1 projecting about 10 ft. from the masonry; a row of logs1 touching1 with 
a cross row of fascinesi covered with earth, formed the roof; two saw-cuts, in 
each of two adjacent logs, made a loop.hole. 'fhis form of caponier was also 
used to flank the gorges of some of the small redoubts which had been thrown 
up further to the westward along the roadside. And a somewhat similar one 
was used in the village of Montretout to flank the street. 

The remaining figures refer chiefly to cover for troops. 
Blindago in n. Fig. 36, Pl. III, is a simple form of cover seen in a German field 
Field Redoubt work by Ars Laquenexy; the floor was a foot below the ground 
noal'?,ietz. level, and was very wet, nor was very much cover obtained; the 
lean.to timbers were about 5 in. thick, and the revetments of sticks 2 in. or 3 in. 
thick. 
Railway plat- Fig• 13'. Pl. I. shows a simple ~liudage of rails touching each 
form lilindago other, agamst the edge of the railway platform. The railway 
ut Bellort. station, and the neighbouring houses, were, more or less 1 in a state 
c,f defence, and these blindages provided safe cover for the defenders. 
Rail cover in A somewhat similar use of rails was made (Fig. 37, PJ. III.) in the 
~~~~~~~es at trenches before Strasburg, where they were laid with one end in the 

parapet of the parallel, and the other on the reverse of the trench; the 
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rails were, of course, touching, and were sometimes covered with timber and a 
little earth; the sides of this blindage were closed with gabion parapets. One 
of them, uEed ns n. magazine for the rifled mortars, was blown up by a shell 
from the place which fell on the rails, I did not see this blindnge, but the 
sketch is as described to me. 
Improvif:ed In spite of the enormons length of the enceinte, great labour ap. 
conr, cncelute peared to have been expended on almost every part of it in pre
ot' Pnrls. paring for the defence. Nearly every bastion was provided with 
hollow traverses, and with casemates under the terreplein. Parados were 
thrown up on the parades inside the terreplein, and in some instances on the 
terrepleiu in rear of the guns in the flanks. 
Cw,ema.tea,Dou. The Figs. 9 nncl 10, Pl. I are sections of a large casemate over 100 
ble Couronne, feet long, made just inside and to the left of the eastern gate of the 
8t' Denis. Double Couronne ; flat bottomed rails rested on the head of the up
rights, and supported a layer of horizontal splinterproofs, which again supported 
6 or 6 feet of earth. The sides were sheeted and h.ad planked loopholes in them, 
the length of the casemato was perpendicular to the enceinte, the entrance being 
in rear. The casemates had been struck near the rear end, but had not been 
penetrated. 
Hollow trn- Fig. 2i, Pl. JI, sbews the common form of hollow traverse, made 
verse, ~nceinte up of casks. ,vhen gabions were used, the roof logs were supported 
or Pans. by vertical props between them, resting on horizontal pieces, as in 
Fig. 28, Pl. II. Other traverses had been made as in Figs. 29 and 30, which are 
respectively section and plan of a traverse, consisting of a back wall, with parti• 
tion walls at intervals, on which rested rows of rails or logs; the whole well 
covered with earth. ,Vall plates of wood were put along the tops of the parti
tion walls, to take the rails or logs. 
Cll..!lemate1 Fig. 31 gives the common arrangements of these cast!mates. 
~:~l~f/~~.ter. They consisted simply of vertical props with cap and ground sills, 
ccintco! Paris. the roof being of plank covered with rails, or I girders, on edge 
and touching. Fig. 32 shews the plan of the entrance and of two bays of case
mates. Some of the casemates were not so deep as this one, the central space 
being left out. The casemates were ventilated by means of 3 in. iron gas pipes 
running up through the surface of the terreplein. 
Lean.to cui:e-- Another common form of cnsemate, is that shown in Fig. 26; it 
matea. consisted of two parallel walls; a rail bedded into the inner edge of 
the top one, acted as a wall plate to support the leaning rails or I girders. 
These were sometimes put close together, but at other times wide apart1 and were 
then kept upright by cross stays of bent iron rod ; boards were then laid on the 
lower flanges, and cement, or plaster of Paris, was filled in over them, so as to 
form a water tight roof; the whole was then covered with earth. 
Flan.kingslleds, l\Iany of the flanks had bonnettes at their shoulders, under 
;~cr1~~t~ of which were sheds with board•-loopholes to enable riflemen to flank 
the ditch under cover. Fig. 24 shows a longitudinal, and Fig. 25 a cross sec~ 
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tion of such a shed i the roof consisted of two layers of 1arge logs, ,vith an in
termediate layer of fascines, the whole covered with earth. 
cut in parapet Another arrangement at the shoulders of the Hanks (Fig. 40, Pl. 
tor flank de• III) was to have a deep revetted cut, about 6 ft. by 2 ft., through the 
teace. parapet out to the exterior slope; the revetment was of planking, 
fixed to small posts, about 4 in. by 4 in, firmly drh•en into the ground. The 
object seemed to be to enable men to get out under cover, either to see into the 
ditch of the curtain, or, perhaps, to fire along it. 
Bllndages at Railway irons were made use of at this fort to blind the end walls 
Foit Iny. of some of the expense magazines on the terreplein. The rails 
were not generally touching, but tolerably close together and covered with 
fascines and earth. They answered the purpose so far as fire from the 
front was concerned, but two of them had been penetrated by shells from the 
enceiute in the second siege. In this direction it was not expected they would 
be exposed to fire. In one case the rail that was struck was almost cut 
through. 

T. F. 

PAPER VI. 

NOTES ON THE EARTH WORKS, &c, CONSTRUCTED 
IN ADVAN(")E OF THE SOUTHERN FORTS FOR THE 
DEFENCE OF PARIS, BEFORE AND DURING THE 
SIEGE OF 1870-71.* 

BY LIEUTENANT FRASER, R.E. 

It has been stated that 100,000 men worked at preparing Paris for the siege 
of 1870; and while most of the labour was expended on the enceinte and the 
forts, a good deal of work was done in occupying the ground in front of the 
latter, more particularly al011g the southern line of the defences, and on 
1'fou n t A vron. 

Commencing near the Seine, by Vitry le Frani;:ais, a line of parallel extended 
neady from the river to the Orleans railway, which it reached at about 5,200 
metres from the enceinte. 

• These not.ea were ma.de at the time of the evacuntlon of the southern forts by the troops of 
the Fl'ench Government, after which they were at once occupil'J. by those of the Commune. At 
this moment every oue was suspected ; the examination of the works therefore was necessarily 
imperfect, and the measurements only rough, 
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Redoul>t On the western side of the railway, and just behind the parallel, 
or Vltry. a large redoubt had been constructed, with its left flank almost 
touching the line, which is here very slightly raised above the country. Its 
plan is shewn in Fig. 1, Pl. I. It had n front of about 430 feet, measured 
along the crest; and the crest of the right flank was about 300 feet long. The 
front alone was intended for guns, and had altogether eleven embrasures 
revetted with gabions and provided in some instances with circular rope man~ 
lets. Six of the guns were 9-in. S.B.M.L. guns. They had been dismounted by 
the Germans, and their high wooden carriages had been sawn in two. 

The villages of Vitry and Choisy le Roi lie in the low ground which ex.tenas 
from the foot of the plateau of Villejuif to the Seine, and this redoubt had 
evidently been intended to interfere with the occupation of the latter place by 
the attack, and to supplement the fire of Fort Ivry. 

Skilful use had been made of a high wall before the redoubt, behind which 
its excavation had been concealed. The wall had afterwards been cut down in 
po.rts to unmask the guns. Another wall, parallel to the railway, formed the 
left flank of the work. The front was well traversed, and there was a large 
hollow mound of earth in rear of the parapet at M:, which served as a casemate. 
In addition, there were two blockhouses with thick earth roofs (Figs. 5 and 6), 
placed at A and B, near the gorge. There was no eal'th against the sides, which 
seemed exposed to dropping fire from the front, but shewed no marks of having 
been struck. All the sides of these blockhouses were loop-holed (Fig. 7), the 
guard-beds forming banquettes. A small redan was formed in the gorge to 
flank the entrance, opposite which the ditch had not been dug out; the barrier 

. consisted of a strong gate. 
Under the shelter of the right flank, a long hut, of the pattern shown in 

Paper III., Pl. I., Fig. 7, had been formed for the garrison. 
The ground between the front ditch and the wall was flanked by a parapet of 

earth extending from the left shoulder of the work to the wall itself, which was 
loop-holed in places. The soil is a soft sandy loam, easy to work, and standing 
well at the escarps and counterscarps. Figs. 2, 3, and 4 give approximately the 
sections of the parapets and ditches. The continuation of the parallel in front 
of the redoubt was indented, the short branches looking towards the river; from 
this, the earth-works ran westward across the ends of several rectangular walled 
-enclosures which extended from Vitry to the south. 'fhe end walls of these 
enclosures were in places prepared for defence, and behind them were the 
remains of many bivouacs. 

From Vi try the earth-works ran up the slope of the plateau of Villej uif. To 
sweep this slope, a small redoubt had been constructed in the line of parallel, 
in ad,,ance of the road from Vitry to Villejuif. The most advanced parallel 
extended considerably in front of the town of Villejuif and in front of the 
redoubt of Les 1-J autes Bruyeres to the western ridge of the plateau. Guns 
appear t\l have been used in converted portions of this parallel, and the sapping 
out of embrasures had been commenced in several places. The guard of the 
trenches had also in many places cut recesses into the reverse of the trench, 
which they had roofed with logs for cover. 

r 
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Redoubt of In rear of the advanced trenches a strong line of defences ex• 
Moulin Saquet. tended right across the plateau. On the left flank of this line the 
large redoubt known as the Moulin Saquet, had been thrown up across the main 
road from Villejuif to Vitry, and at the point where it begins to descend towards 
Vitry. The distance from Fort Ivry is here about 1,600 metres, and about 
2,100 metres from BicHre. This work had been commenced early in the wnr, 
and had been patched and added to continually during the siege. It got its 
name from the mill in rear of the left of the gorge. 

Owing to its position, sweeping the plateau and also looking down into the 
Vitry plain, it was of much importance during the German siege, and it was one 
of the first works occupied by the Communist, on the 20th of March, and held 
by them till it was taken by surprise on the 4th of May, 1871, by General La
cretelle. The trace is shown in fig. 8, Pl. II., where it will be seen that the 
portion to the south of the road had n front of nenrly 1,000 feet. This portion 
only was regularly prepared for guns, of which 11 or 12 were mounted on the 
front faces, and fired through embrasures; these faces, as well as the flanks, 
were very fairly traversed by ordinary traverses with hollow timbered recesses, 
giving splinter-proof accommodation. Two or three guns may have been used 
at H, and one or two at K, but the rest of the work north of the road appeared 
to have been for musketry only, the parapets being slight (from 4 to 8 feet 
thick). A retrenchment had been made round the buildings at the mill, con
sisting of n parapet and V shaped ditch. 

'fhe gorge of the redoubt, was partly closed by a breastwork of casks, and a 
small road passed between it and the mill. 

The ditches of the fronts and flanks, Figs. 9 and 10, had steep scarps and 
counterscarps, which stood well, the soil being stiff sandy loam ; those of the 
flank were apparently 6 or 8 feet narrower than the others. The front ditches 
were flanked by two caponiers, a single one at the left shoulder (Fig. 11) and a 
double one at the salient (Fig. 9) both communicating by galleries with the interior 
of the work. These caponiers consisted of stockade work of round logs, roofed 
with timber and covered with earth. They did not appear to be injured, but 
none of the work seemed to have suffered much from artillery fire. 'l'o prevent 
the caponiers firing into each other, a line of palisading ran obliquely along 
the bottom of the ditch between them. Starting from the foot of the escarp at 
the single caponier, it crossed nearly to that of the counterscarp half way along 
the ditch, whence it ran again to the foot of the escarp at the double caponier. 
The other ditches to the south of the g1·eat road were also furnished with pali• 
aades. The ditches nt the caponiers were made wider than elsewhere. 

By way of obstacles four rows of deep military pits had been duD' alono the 
glacis round the whole of the ditches, except those of the retrenchme;t. o:tside 
these pits and extending nearly all round was a slight ha-ha, which gave the 
pits a little cover. 

Beside the main road at B, there was a long line of splinter-proof sheds 
(Figa. 12 and 13) roofed with timber, faacines, and earth, and rows of huh of th~ 
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pattern shewn in Paper III., Pl. I, Fig. 7, had been constructed (at C, C} for the 
use of the garrison. 

The interior space to the north of the main road was much cut up by tra. 
verses, and portions of intrenchments. The entrances by the great road were 
probably cl011ed by barriers. From the left of the redoubt, a lino of parallel 
ran right into the town of Villejuif; its section was rather narrower and shal• 
lower than an ordinary fit-at parallel. It passed straight through houses and 
walls into the main street of Villejuif, across which a high barricade had been 
constructed. The houses of this town, more particularly in front, had been 
loop-holed, and good loop-holes had been formed in the western fronts of the 
line of houses which runs north and south along the great road to Paris, and in 
the long lines of garden walls below them. From this, the town runs westward, 
the southern front being similarly prepared for defence. 

The cemetery at the extreme west had been prepared by digging a ditch, about 
8 feet wide and 3 feet deep, outside its wall, and hen.ping the earth against the 
wall, as a protection from artillery; large stones, &c., were placed on the top of 
the wall to cover riflemen. 

From this point a portion of parallel extended up to the left flank of the re
doubt of les Hautes-Bruyeres, near which there were emplacements in the 
parallel for about 10 guns. 

This redoubt was placed a little to the south of Villejuif, and 
~:~~!~%~89 with its right flank on the western ridge of the plateau, so as to 
ybrea. look down into the steep valley in which Cachan lies. Nothing 
could be finer than the position of this work, on the highest portion of the pla~ 
teau. Looking westward it commanded the low ground between Bagneux and 
Fort Montrouge, and was even visible from below Chatillon. It also partly 
looked up the valley between Bourg la Reine and Fontenay aux Roses, and that 
between Bourg la Reine and l'Hay. Southward it commanded the whole pla• 
teau beforetbe German positions in l'Hay, Chevilly and Thais, and its left flank 
swept the ground in front of Villejuif. The redoubt (Fig. 14, Pl. III.) had been 
designed and commenced as a permanent fort, but for want of time, it had to 
be completed for defence more in the style of a field-work. 

It consisted of two faces, two flanks, and a bastioned gorge. The crest along 
the front was nearly 600 feet long, and that of each flank was about two-thirds 
as much. 

The work was placed about 1,500 metres from the southern salient of Fort 
Bicetre and 2,500 from the south•eastern salient of Fort Montrouge. Its posi~ 
tion was such, that the highest part of the ground was in the centre of the in .. 
terior space ; from this it fell towards the front and right flank, and also, 
though more gradually, to the rear. It was, therefore, necessary to make up 
the g lacia and parapet of the front and right flank much more than would have 
been required with a horizontal plane of site. 
Glaci~ The glacis had an interior slope of about 4 ft. 6 in. in height. 
There was a covered way about 8 or 10 ft. wide, along the front, and rather 
narrower opposite the flanks. 

I 

~ 
I 



3" :EARTHWORKS BEFORE THE SOUTHERN FORTS OF PAUJS, WAR 1870-71. 

DJtohea. 'l'he ditches had no revetmtmts. 'l'he counterscarps appe!lred 
about ,t, and the scarps which were in the prolongation of the exterior slopes 
stood at about 4, the soiJ being stiff sandy loam. 

A line of stockade-work, about 9 ft. high, and of 8 in. timbers, ran along 
the bottom of the front ditches. Loop-holes were formed in the stockade at 
intervals of about 6 feet. The defenders could leave the ditohe~ by doors in 
the central caponier. 

The gorge hod a similar stockode which extended to the flanks. Near the 
eastern flank there was n 4-in. oak door in the stockade, for getting out into the 
outer parts of the ditch. 

The ditches of the flauks had detached walls in them of rubble masonry, 
loop-holed for musketry (Fig. 18, Pl. III.) 
Flanking The fort had been designed with the intention of having per-
derence. manent masonry caponiers, with masonry passages into the area. 
behind the casemates (the passage to the central capooier had been almost 
completed), but for want of time, temporary timber capouiers had been con• 
structed, the central one being a double, and the two side ones, single capooiers-
1'he passages into the latter had been formed with timber shoring, which had 
partly failed. The flank defence of the gorge depended on its bastioned trace. 
Oentrnl The details of the central caponier are given in Figs, 19, 20, and 
caponier. 21, Pl. Ill. It consisted of walls of very large squared timbers, 
with cap and ground sills, and with large cross timbers which were also sup
ported by two rows of props inside the caponier, and which carried the earth 
roof. A bout 11 loop-holes were formed in each wall, about 4 ft. 6 in. above the 
ground, and in each side there was a gun or mitrailleuse embrasure, the sill 
2 ft. 6 in, above ground and the opening 3 ft. wide by 4 ft. high (Fig. 26), 
closed by a 4 in. oak door. 

The front row of timbers had been loop-holed with a double row of loop boles ; 
but it was noticed that the upper ones were seen into from the covered way, and 
they bad to be closed up. The form of loop-hole is shewn in Fig. 25. 

The parapets of the fronts were from 25 ft. to 27 ft. thick. 
Parapets. 

About 10 guns were mounted on them; but more might have been 
placed on the fronts, in addition to those which the flanks could mount. 
Traverses. There were generally two guns between the traverses. The 
latter were solidly made, with splinter-proof chambers inside. In the case of 
the flank traverses (Fig. 24) the entrance wo,s in the rear side. 
Oasemates. There were two sets of casemates in the redoubt, one under the 
terreplein of the faces, and another below the parapet of the gorge. 1 t had been 
intended to connect them with an arched tunnel, which was not finished. (See 
Plan.) The details of the casemates in the front are sbewn in Figs, 15, 22, and 
23, where it will be seen that they consisted of masonry partition walls and front 
walls ,~ith brick arches over the doors. The roofs consisted of railway bars, 
extendrng from wall to wall; the bars were on edge and touching. Boarding was 
probably laid on top of the rails, and then came the earth from 5 ft. to 6 ft. 
thick. The bearings of the rails were diminished by their being supported by 
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two rows of posts in the casemates. Figs. 22 and 23 show the details of the 
wood-work of the casemates. The men could sleep on the upper berths and on }~::~~~b. otI~~- casemates in the gorge, Figs.16 and 17, were simply boarded off 

Along the length of each casemate there were four rows of uprights, (about 
8 in. by 8 in.) three in each row, with capsills on them, on which lay the tim
bers that formed the support for the earth. Each had a central passage, and on 
each side there were two tiers of berths. 

The earthen slopes at the entrances were revetted with boarding. 
The parapets of the gorge were in an unfinished state, and the ditch was not 

all excavated. 
The entrance to the work was a temporary ramp at the ext.reme right of the 

gorge. 
An unfinisl,ed cask parapet extended along the parade. It was probably in

tended to have acted as a parados to the gorge when completed. 
Effects or Ger- The redoubt had been very little injured by the German fire. 
~r~ 0!17:t~ery The prolongations of its faces could not have been taken up, 
work. though the flanks might easily have been enfiladed. They were, 
however, well traversed. The redoubt had one ,veak point, namely, that there 
was a large pit on the glacis,just in front of the salient, from which earth for the 
work bad been obtained, and which could not be seen into from the parapets. 
The artillery fire of the work was supplemented by a battery for three or four 
guns outside the glacis of the right flank, and on somewhat lower ground. From 
the battery a parallel of rather small section ran to the rear, keeping about the 
same level below the crest of the hill, and extending to the north of the viaduct 
of Arcueil, and between forts Bic~tre and Montrouge. 

The arrangement of placing batteries on the flanks of ,vorks was used else
where. Thus there was a six-gun siege battery outside the left flank of Mon
trouge, and near the military road. There was another for several guns in the 
same position with respect to Fort Vanves, and a third outside the right flank 
of that fort. From the latter ran a branch of the trench-work between I.ssy and 
Vanves. The other branch formed. a salient with it to the front of the forts; 
the salient itself being turned into a small lunette with a barbette for one gun. 
Redou'bt of After leaving the Plateau of Villejuif, the next earthwork of 
Chatmon. importance is the redoubt on the Plateau of Chatillon, its trace is 
shown in Fig. 30, Pl. IV. It was in a very unfinished state at the time of the ad
vance of the Germans, and was occupied, at the commencement of the siegci. by 
the Bavarians. The work lay across the "route de Chevreuse," with its front 
looking south-west. 

The pnrapets were unformed, and wide spaces (sometimes 20 to 30 feet) re
mained between the foot of the exterior slopes and the top of the scarps. It 
would ha:ve been much better if the different rcliefs of the work had been 
arranged so that the redoubt might have been defensible at each stage. The 
ditches were from 2,5 ft. to 36 ft. wide, and 8 ft. or 9 ft. deep. They were in
tended to be flanked by double caponiers of timber·work at the shouldel's (l''igs. 
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35 and 36), which communicated with the interior of the ,vork by galleries, sup-
ported with frames and sheeted with 3-in. poles. . . 

The sides of the capooiers appear to have been formed of thick horizontal 
sheeting, fixed to the uprights. 

Inside the work a large block of buildings had been commenced. It consisted 
of front and side walls; parallel to the side ones, were a number of partition 
walls about 20 ft. apart in the clear, forming rooms which were entered by 
openings in the front walls. 

I shaped iron floor girders (Figs. 31 and 32), at intervals of about 6 ft,, rested 
on these walls, and were supported by wooden props. Double headed railway 
bars were laid on the top of the girders, about 6 in. apart, their ends overlap
ping, as shewn in Fig. 32. 'fwo-inch planking was placed on the top of the 
rails, and above the planking came about two feet of earth. The Germans 
closed the rear of the casemates by a lean-to of railway bars covered with earth. 
The floor girders in this arrangement appeared over-loaded, and were inclined 
to bend. Their flanges looked less than a quarter of an inch thick. 

A smaller casemate of the same kind existed at C. 
At B a powder-magazine had been partly built, but not covered with earth. 
The Germans, after their occupation, had constructed two splinter-proof sheds 

of the usual pattern, with roofs formed of railway bars (on edge and touching) 
supported on vertical frames across the length of the shed. The one at E was 
only open to the south-west; that at D, which was more square in plan, was 
open both to the south-west and south-east. 

A very low casemated hut had also been made just outside the right flank at D. 
It is, I believe, intended to construct a permanent work on the plateau, in 

place of the present one. 
Redoubt of The next large French work we meet with is the redoubt of 
Braborion. Braborion, situated on a plateau on top of a high mound over-
looking Sevres. Like the last work, it was abandoned by the French, and was 
unfinished when occupied by the Germans. Fig. 33, Pl. IV, giYes an eye-sketch 
of the form of the work, which is an inegular pentagon, with a diameter of, 
perhaps, 250 to 300 yards. 

The eastern front which looks down on Paris is irregular ; that on the 
south is a bastioned front; and the remainder are straight. 

The centre of the plateau is about 400 metres from the main road through 
Sevres, and about the same distance back from the river. 

The chief peculiarity of the work is that all the faces except the bastioned 
one, were protected by scarping the sandstone of which the mound ia 
composed, so as to form a. s1eep wall about 9 ft. high (Fig. 37). For this reason, 
there w••• in plaoes, a scarcity of earth for the parapet•, which were partly 
made up of masses of fascines or logs. 

The face BC had a fausse braie of short round logs about 3 ft. long, which 
were here and there supported by using the stumps of trees (Fig. 37). 

The general position of this redoubt for the defence of Paris npoears to be 
bad. It is commanded fl·om the south-east corner of the Park of St, Cloud, and 
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also by the high ground above Bellevue and Meudon. The ground, too, in 
front of the south-east front is so wooded that an attack might have approached, 
under cover, almost up to the counterscarp. These objections, however, did not 
apply to the Prussian occupation of it, and it gave them a strong point to resist 
any attempt at an advance on Versailles through Sevres. 
'l'bo Redoubt of The last of the large earth-works in this direction is the redoubt 
Montretout. of Montrctout, distant about 3,000 yards from Valerien. It stands 
on the top of the plateau above St. Cloud, to the west of the Versailles Railway 
and the main road to Valericn. The plateau is here as high, or rather higher, 
than the level of the enceinte of that fort. The ground runs westward in 
the form of a ridge between Garches and Busanval. The whole of it is com~ 
manded by the redoubt right up to the woods. 

This work, like the others, was unfinished at the beginning of the siege, and 
soon fell into the hands of the Germans, who, however, only used it as a forepost, 
because it was much exposed to the fire of Valerien. On the 19th of January, 
1871, it was recaptured for a short time by the French, who advanced up the 
steep ground below the plateau and easily entered the gorge, the ditch and 
parapet of which were so unfinished as to be almost useless. 

The trace of the work is given roughly in Fig. 27, Pl. IV. The ditches, 
which were from 35 ft. lo 50 ft wide, had been dug out in parts to a depth of 
!0orl2ft. 

It had been intended to construct caponiers at the shoulders, and the masonry 
passages in the right shoulder had been commenced, but the caponiers them• 
selves had not been begun. 

The casemates (Figs. 28 and 29) were nearly as unfinished as at Chatillon. They 
consisted of walls about 5 ft. thick, 10 ft. high, and 25 ft. long, perpendicular 
to the common back wall. Long rails, 6 in. apart were laid from wall to wall, 
the spaces between them filled in with plaster, and on the top of this came the 
earth, of which there was but a small thickness. Outside the front, a line of 
abattis had been placed along the top of the counterscarp. 

In rear, the curtain of the gorge was protected by a masonry redan with loop
holes. The masonry was in parts abont 9 or I 0 ft. high. 

It was in rear of the gorge of this redoubt, and a little down the slope, that 
76 guns were placed during the civil war, in a line of batteries (six or seven in 
number) known as the Montretout Battery, for the bombardment of the enceinte 
before the Bois de Bologne. These batteries played a most important part in 
destroying the covering walls at the gates of the enceinte and in silencing its 
fire, while the railway and the road in their rear made the transport of ammu
nition to them much easier than could otherwise have been the case. 

The importance of the position is therefore so fully recognised that it is 
intended to occupy the plateau with a permanent fort of a large size. 

T.F. 
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PAPER VI I. 

NOTES ON THE DEMOLITION OF BRIDGES IN 
FRANCE DURING THE LATE WAR; AND ON THE 
RESTORATION OF ONE AT DANNMARIE, NEAR 
BELFORT. 

BY LIEUTENANT FRASER, R.E. 

It is said that no less than 120 bridges of more or less importance were 
destroyed during the late war in France. The railway bridges being most 
important, generally suffered most, but north of Paris a large number of the 
fine road bridges across the Seine had been destroyed, and gaps had been made 
in nearly all the bridges immediately outside Paris. 
Pontdel'Arche. A little south of Rouen, an arch of the road bridge at Pont de 
l' Arche was broken down. 

Vernon. 
At Vernon, a stone bridge across the Seine had the whole of its 

arches destroyed by charges lodged in the haunches; and an iron 
girder railway bridge was also quite destroyed, the girders lying in the river. 
In this case the abutment piers had been blown down. 

All the three arches of the stone bridge across the Seine were 
Maute!. 

here blown down, no sign of an arch being left on the piers. The 
effect on one of these was very curious, the pier seeming to be thrown quite out 
of the vertical by the explosion. 
Trlclle suspen- At Trielle, a wire suspension bridge crosses the river consisting 
•10n bridge. of a central span and two half spans; in this case the whole of 
the roadway of the western of the half spans was removed. 
Sartrouvtlle. The stone bridge connecting Sartrouville with Maisons-sur-Seine 

had four arches blown down, the piers being destroyed nearly to 
the water's edge; in this case the piers seem to have been attacked instead of 
the haunches. 
Carriere, Here a small bridge on the Rouen-Paris line had been blown up, 
St. Dente. but had easily been restored by vertical trestles resting on the 
road below. 
Bezon Ratlway, The above railway crosses two channels of the Seine at this 
C88t-lron point. The first was passed by a cast-iron bridge of four arches, 
arched bridge. each arch having three ribs. The French blew down the pier 
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nearest to Paris, destroying two arches. The north-west arch had also been 
rendered almost useless by the demolition of the north-west abutment, which 
was blown up (by the Germans, it is said). In the latter demolition the corn• 
parative weakness of the wing walls had not been allowed for, and conse
quently, the charges blew out sideways, and the centre of the abutment was 
left standing with the central rib. :i)Iore than half of each of the outer ribs 
hung on to this, though their encls at the abutment had come down. Infantry 
might, I think, have passed over the remains. Thei debris of the iron~work made 
it impossible to form a hasty bridge in the gap. The temporary railway bridge 
was therefore put up beside the other, and a loop line formed on it to connect 
with one of the old lines (Fig. 2.) Sets of vertical trestles were used three 
metres apart; each was supported on six piles driveri into the blue clay of the 
river bottom. The trestles consisted of four vertical, and two inclined, legs of 
squared timbers, about 10 in. square, with a cap and ground sill; ordinary dia~ 
gonn.l bracing was used for the frames. The connections were made with bolts 
and nuts. The base of the frame was very wide, as the current was very strong. 
'l'he rails, which were about 30 ft. above the water, were spiked direct on to the 
l'Oad bearers, which consisted of three tbicknesses of timber, one above the other, 
each about 13 in. wide and 11 in. deep. 'l'hese road bearers were strapped down 
to the vertical legs, so that, if settlements occurred, they could be packed up as 
required. The bridge was steady enough under trains moving slowly. 
Bt<zon stone The stone bridge at Bezon had also been destroyed, four arches 
bridge. being blown down. 
Asni~re compo- The ribs only of this bridge were of cast-iron, the rest of the 
eite bridge. structure was of wOod. It had been fired, and six of the arnhes 
were more or less destroyed. Beyond this again was a cast-iron arched bridge 
which had only one arch i;tanding. 

Confinns. 
The Seine was here crossed by a suspension bridge of a whole 

and two half spans. It was destroyed by blowing down the piers 
to about the level of the roadway; and the wire cables on one side were also 
partly cut through just above the anchorages. 

The river was here crossed by an ordinary raft drawn from side to side by 
horse-power, and kept from going down stream by being fastened to a pulley 
which travelled on a light wire rope suspended above the river by posts on each 
bank. 
~nee. The stone bridge at sevres had an arch on the Paris side of it 
blown down, and near it a wrought-iron girder bridge lay in the river. 
Jnimille sur Here a gap of 70 paces had been formed in the stone bridge, the 
Mamo. piers of which had been blown down within 6 ft. to 10 ft. of the 
water. Two vertical trestles were put up on each of these, on which the road~ 
bearers rested, as well as on sets of struts which abutted on the piers. 

The Marne was here crossed, at an island, by a bridge of five 
~~~~!~i-~hed arches, each consisting of six wooden ribs. To destroy it, a pier 
bdllgc. and an abutment were blown down, and the wood-work was set on 
fire. The demolition succeeded perfectly. 

G 
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Rattwny bridges The railway from Epernay to Lagny was perhaps the most 

on tbo Mnrne. important portion, for its length, held by the Germans. 
Between ChO.teau Thierry and Lagny, it bridges the Marne six or eight 

times. Several of these bridges were destroyed. 

Lagny, 

Meaux. 

Here, a road bridge, which had been destroyed, was replaced by 
the Germans with a trestle bridge. 

Neru.· Meaux, a pier of the railway bridge had been blown up, 
the restoration was by means of vertical trestles. 

Here, both road and railway bridges, bad been broken ; three 
Trllport. 

arches of tho latter had fallen, and the gap had been restored as at 
Meaux. Further on, and just outside the west end of the Nanteuil tunnel, an 
abutment of a bridge had been blown up, destroying the arch; a portion of the 
latter, however, hung on to its pier, and was turned to account as a support to 
the road-bearers, by being shored up with timbers, the feet of which rested on 
the masonry of the broken abutment. Two vertical trestles provided the other 
supports for the road-bearers. 
Mc,l~res. Near this, a rail way bridge had been partly cut through by the 
French, in a way that was not observed; the result was that a train with a 
convoy of wounded or prisoners, broke down the bridge in passing over it. 
Sedan. '£he rail way bridge between Doncherry and Sedan was blown up 
by the Germans, and restored almost immediately afterwards by them. As 
the arches were small struts were used from each pier or abutment to shorten 
the bearings of the road-bearers. 
The demolition This was a most judicious demolition, as after the fall of Scheles~ 
~{a~~~f1;;ny tadt, on the 24th of October, 1870, and Neu Breisach on the 10th 
Dannmarle. of November, the whole line as far as Belfort fell without any 
hindrance into the hands of the Germans 1 and the material for the siege of the 
latter could, but for this gap in the line, have been brought without break of 
bulk by train, from Strasburg to that fortress. 

Dannmarie is a small village between Mulhausen and Belfort, and J 5 miles 
from the latter. Fig. 1 gives a sketch of the bridge, which was of brick, and 
consisted of one large arch (spanning a watercourse liable to be flooded), and of 
a number of small ones. Charges were lodged in two of the piers, marked a 
and b; their demolition brought down three arches, forming a gap of 160 to 
170 feet. 

The repair of this bridge was commenced on the 13th of February, 1871, and 
it was completed on the 16th of March. In order to leave the gap open and 
clear for permanent repairs without stopping traffic, the single temporary line 
was taken in a curve to one side of the viaduct. It was supported on timber 
trestles; those of them that were alongside the standing portion of the viaduct 
were tied to the brickwork with iron ties. The portion 0\'er the water course 
where the bottom was rocky and unfit for piles, was spanned by a pair of 
wooden lattice girders from 50 ft. to 60 ft. long, carried at each end by a group 
of three sets of trestles close together. These trestles were in two tiers, while 
those which did not support the girders were in three. The trestles hod cap 
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RESTORATION OP A RAILWAY TUNNEL. 

and ground sills, the latter rest_ing on rows of piles of round timber. They 
were strongly braced "'.'th half t1m?ers and a good deal of longitudinal bracing 
was also used. The rails were carried on top of the lattice girders, as shown in 
Fig. 3; the lower booms of these were connected by diagonal plank bracing, 
while the planking of the roadway connected the upper booms. The timber 
appears to have been brought from Mulhausen, where similar logs were to be 
seen in the canal. The wood was fir, roughly squared, and about 10 in. by 
10 in. in section. Iron bolts, nuts, and straps were chiefly used to connect the 
different parts, a few dogs were also to be seen. The total length of the timber 
work was about 375 ft. Figs. I, 2, and 3 have been drawn from a very hasty 
sketch, and are merely intended to give a general idea of the arrangement. 

T. F. 

PAPER VI I I. 

NOTES ON THE RESTORATION: OF A RAILWAY 
TUNNEL BETWEEN RHEIMS AND EPERNAY. 

By LIEUTENANT FRASER, R.E. 

'fhe demolitions of the bridges were not the only difficulties the Germans had 
to contend with in order to use the railway lines as communications from 
their base to the front of their operations. The French in retreating made at 
least two very successful demolitions of railway tunnels, The most important 
was the well known one at Nanteuil. The northern line of communication by 
Sarreguemines, Metz, Mezi~res, and Rheims, was interfered with, up to the 14th 
of December, by the successful resistance of Montmedy, where also the railway 
tunnel at the eastern end, close by the fortress, appeared to have been injured 
to a certain extent with a view to stopping it up. This line runs to Paris 
through Soisson, but in order to use it in connection with the great depOt of 
Lagny and the artillery park at Esbly, it is necessary to branch off at Rheims 
and join the more direct line from Strasburg and Nancy, which was cleared by 
the capitulation of Taul on the 24th of September. Thus Na.nteuil, lying to the 
west of Epernay, stood in the wa.y of the combined traffic of both Jines towards 
Parie on the south•east, while the southern line of rail way from Mulhauseu, 
through VE!soul, Chaumont, and Troyes, which was never so completely grasped 
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by the invaders, was cut nt Dannmaric, and was further closed ton certain 
extent by the defence of Belfort. Attempts were made to repair the tunnel at 
Nnnteuil, but owing to the nature of the strnta, which appears to be nearly 
horizontal and to consist of a sanely shale, it was not found possible to do so, 
and a piece of connecting line had to be constructed round the foot of the hill 
,vhich the tunnel had pierced. 

'l'he other demolition was on the line between Epernay and Rheims. 
Just north of the small station of St. Germain there is a tunnel of over 1,000 

metres in length, lined with masonry. Near the St. Germain end, the line had 
at first run in an open cutting, but owing to the treacherous nature of the soil 
which, it was found, could not be kept from slipping, an arch ,~as built in the 
cutting, and the latter partly filled in over the arch. The banks seem to have 
springs in them, which made the earth in parts very unstable. A small stream 
of water was also carried above the tunnel (near the damaged part) in a wooden 
trough, from which there was probably some leakage. At the point of demoli
tion the earth was from 25 ft. to 30 ft. thick above the crown of the arch. The 
work was done with about 2,640lbs. of powder, lodged in six charges (three 
on each side, nearly opposite each other) behind the masonry lining and a little 
above the floor level. The charges seemed to have been fired by electricity, and 
their explosion destroyed about 36 yards of tunnel at the southern end. 

'l'he Germans, it is said, after occupying Rheims and the neighbourhood, 
contracted with a Jew at Rheims to open the tunnel, but as the work did not 
progress, and it was suspected he purposely delayed it, it was handed over to 
the military engineers, who set to work with the troops, and iu from 24 to 28 
days dro,·e a framed and sheeted gallery through the destroyed part, large 
enough to take an engine and train. 

About 14 metres of the old tunnel was formed into au open cutting, the earth 
being carried back and spread along the sides of the line ; the remaining 22 
metres were timbered, generally with rough unhewn trees. Fig. 2 gives a 
cross~section through the restored tunnel near the mouth. Fig. 1 is n section 
along the length of the tunnel, and Fig. 3 shows the arrnngement of the work 
looked at from the inner end. 

The process of repair appears to have been somewhat as follows. 
The driving of the tnnnel was commenced from both ends, the height of the 

framew01·k decreasing from both ends towards the centre (where it was lowest), 
at the rate of about 1 foot in 20. An excavation was made inwards for a short 
distance (about 20 centimetres) to allow of a large vertical frame being 
set up, and the longitudinal timbers over the capsill being inserted and driven 
forward, so as to support the roof; sheeting planks, about two or three inches 
thick, were driven or slipped in ove1· the latter, and also behind the sides, where 
the thickness used was about four inches. The excavation was then further 
advanced till another frame could be set up, and the top timbers again driven 
forward and sheeted. The process was continued till the two galleries met in 
the centre. Additional sheeting was introduced at the back of the frames and 
used so as to relieve the pressure on them, and the uprights were coun;cted 
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together with long iron dogs, and with iron straps or railway bars spiked 
diagonally across them, as shown in Fig. 2. The whole had a very irregular 
appearance, as timber had to be used anyhow, wherever there was a difficulty 
with the earth. Horizontal timbers extended across the floor of the gallery 
and acted rrs a counter.arch to keep out the feet of the frames. These timbers 
carried the rails. It was found when the first engine ran in that its chimney 
struck the wood-work, so that the level of the road had to be lowered in the 
gallery in order to get headway enough. 

Owing to the loose nature of the soil, and also to the small depth of earth 
over-head, the whole operation was one of extreme difficulty, and is spoken of 
even by the French railway engineers as remarkably successful; at the samo 
time it is difficult to believe that an open cutting could not have been made in 
less time and with more certainty. Had Toul and Soisson held out and con• 
tinned to bar the Strasbourg•Nancy line and that between Rheims and Paris, 
the importance of the restoration of this tunnel would have been very great; 
as it was, it greatly relieved the strain on the other line, at least, as far as 
Epernay, 

T. F. 

PAPER IX. 

ACCOUNT OF A TORPEDO USED FOR THE DESTRUC
TION OF A RAILWAY TRAIN ON THE 26TH OF 
OCTOBER, 1870. 

BY LIEUTENANT FRASER, R.E. 

The following account of the demolition of a rail way train was obtained at 
Lannois, from a sub•officer of a company of Franc Tireurs, known as the Franc 
Tireurs of the Meuse, who were engaged in the work. 

They had ascertained that a Prussian military train was to pass near Lannois 
(on the line between Rheims and Mons), on the 26th of October, and they 
determined to destroy it. As any obstacle on the line would probably have 
been discovered, it was decided to use gunpowder lodged in the permanent way, 
to be exploded by the passage of the engine. A spot was selected where a well 
wooded slope ran down to a cutting on one side of the railway, while on the 
other side (that along which the train was to pass), was an emba.ukment of 
perhaps 12 ft. in height. The woods on the upper slope communicated with 
large woods which provided a safe retreat for the Franc Tireurs. 
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A pair of rails were taken up, the sleepers removed, and a deep trench cut 
across the ballast of the outer line. Some pieces of iron were laid on the bot
tom of the trench, and on them a box was placed, containing 30 kilos. of 
powder. A percussion fuze from a French field shell was fixed into the lid of 
the box, so that when one rail was replaced, the head of the fuze was just 
below its lower flange. 

In replacing the sleepers and rails, one sleeper was left out, so that the rails 
were unsupported for a length of about two metres over the powder•box ; the 
ballast was then replaced, and nothing was left to attract attention. 

The Franc Tireurs, about 75 strong, were then posted in the wood beside 
the line, 

In due time the train came up at the ordinary speed; it is said to have con
sisted of about 40 carriages with a number of German soldiers in them. As the 
engine passed over the rail, it forced it down with a blow on to the fuze head ; 
the iron under the bo:,: prevented any yielding, and the fuze exploded and fired 
the powder, 

The explosion tore up a connected mass of rails and sleepers, and at the same 
time threw the engine down the embankment, where it was followed by some 
of the carriages. The whole train became a wreck, and the confusion was in
creased by an explosion of steam in the engine. Those soldiers who were able 
to clear themselves from the wreck, were shot down by the Franc Tireurs from 
their cover, In this way they claim to have destroyed about 400 men. They 
believe that a few escaped by passing back along the line. 

The remains of some of the carriages were still lying at the foot of the em
bankment as I passed by the spot. 

T. F. 

PAPER X. 

IRON SHIELD EXPERIMENTS. 

BY LIEUT. COLONEL INGLIS, R.E. 

RESISTANCE OF SHIPS' DECKS. 

In Table I. will be found the results of some further practice against the 
Ship's Deck Target, described at page 107, Vol. XIX, as being 20 ft. long by 
10 ft. wide, and consisting of six deck beams 10 in. deep, spaced 2 ft. apart, and 
covered, as regards one half of the target, with two thicknesses of j-in. plate 
with 5 in, fir planking over them; and, on the other half of the target, with two 
thickneeses of !-in. plate and 41 in, of fir. 
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The following conclusions were drawn from the previous practice, namely :
lst. That a shell fired with 20 lbs. of powder from the 13-in. ,ea service mor

tar, at au elevation of 45 degrees, and ranging about 4,200 yards, would go very 
easily through a ship's deck equal in strength to the stronger portion of this 
target; but that a similar shell, fired with a charge to give a range of about 
2800 yards, would not quite go through the same deck, although it would go 
through a deck covered with plating only I in. thick. 

2nd. That a blind Palliser shell (or shot) fired from the service 9-in. 12-ton 
gun with full battering charge (43 lbs. R.L.G.), at a range of 100 yards, would 
fail to pass quite through a deck, such as the stronger portion of this target, with 
an angle of incidence of 8 degrees, but that it would injure it very severely. 

The object in continuing this experiment in the present year was to ascertain 
at what angle of incidence a live Palliser 9•in. shell at short range would get 
through the stronger part of this deck. 

After the former practice the target was thoroughly repaired, and it may be 
also mentioned that both on the former and present occasion the target was so 
placed that the deck beams were in the direction of the line of fire of the gun, 

From the table of the present practice it will be seen that when the angle of 
impact was 15 degrees, a shell (Round 1796; striking between the beams on the 
stronger portion of the deck, passed through and burst on the underside, making 
an extensive rent. 

At the angle of 8 degrees, the shells (Rounds 1797 and 1798) striking on the 
stronger portion, made long rents 1 ft. and 1 ft. 11 in. wide, respectively, in the 
plating between the deck beams, but both were deflected upwards without 
exploding. 

At the angle of 10 degrees, the shell (Round 1807) striking between two deck 
beams, on the l½•in, plate portion, passed through the deck, bursting on its way, 
and making a hole some 4 ft. long by 2 ft. 6 in. wide. 

The general conclusion to be drawn from this second experiment is that a 
ship's deck composed of rolled iron beams, 10 in. deep and 2 ft. apart, covered 
with two thicknesses of ¾•in. plating, and 4½ in. of fir planking, is not proof 
against a live shell fired at a short range from the 9•in. 12.ton gun and striking 
at an angle of 8 degrees, although it may just resist it, if fired without the 
bursting charge; or which is nearly the same thing, it may just turn a 9•in. 
shot fired under similar circumstances. 

As the decks of some of our most recent ships are covered with as much as 
3 in. of iron in the more important parts, it is understood that a further experi
ment is to be made with a target representing one of these stronger decks. 
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TABLE I. 

SHIP'S DECK TARGET (No. 32.) 

Report of Practice on the 3rd and 5th of May, 1871.-Range, 100 yards. 

Gnn. 

0-inch 
M.L.R., 
No, 145, 

Ohargeand 
brnnd of 
Powder. 

lbs. 
43 

R.L.G. 
5·7-70 

Lot 1620 

PROJEOTILE, git, 
Nature, 

length, total 
weight, nnd 

~i 
"'i> 

diameter . 

foot. 
Palliser shell, 1328 

filled. 
21'45 Inches, 

250 lbs, 
s·o2 inches. 
Headl·.5D. 

Bursting 
charge, 5 lbs. 

Wv' l~i g 7a ~~; 
infoot SC)1 Obscrred Effoots. 

tons on "g'a c., 

im1>act. 1a:1.S ·a 

3060 lOD A.ngleo/impacl, 15 deg.-Shell 
struck tbo deck 8 ft. from encl, 
and 4 ft. from left, between two 
beams ; length of graze in wood
work 7 ft. 6 in. Shell passed 
through deck, making o. hole in 
the iron 4ft. Gin. long by 1ft, 
Q in wide; of this, 2 ft, was on 
the I½ln. , aud 2ft. Gin. on the 
1 in. portion. Shell exploded 
against n beam under the deck. 

Angle of impact, s deg.-lm
pinged 2 ft. from lower end of 
target, penet,rated the l½ in. 
plate 6 ft. from the end, making 
a rent ln the iron between two 
deck benms 6 ft. long by 1 ft. 
wide ; of tWa, 4 ft. was in tho 
lj in., and 2 ft. in the 1 in, por
tion ; the shell then deflected 
without exploding. 

Impinged on wood 3 ft. from 
lower end, making a graze on the 
wood 11 ft. 6 in. long, nnd a rent 
in the iron between two beams 
6 ft. long by 1 ft. 11 in. wide; of 
this, 3 ft. 3 in. was in the l½ in,, 
and 2 ft. () in. in the 1 in. por
tion ; tltO shell then deflected 

l
withouti exploding. 

,, Anale of impact, 10 dty.-
Btruck on lower edge of target 
S ft, from right, cutting n scoop 
8 ln. wide and 7 in. deep, out of 
end; shell passed on , making a 
hole in tho l½ in. iron akin 20 in. 
long by O½ in. wM.e, nnd fair be
tween two beams ; the beam on 
right of holo bulged a good deal 
by fragment of shell Just beyond 
the end of hole ; shell burst in 
going through the iron; wood 
J)lanklng ripped off for a length 

(of S~~~~ ~ 1ii. ~111£n~~~Proper 
right, on edge, similar to last 
lrouncl, and burst on striking. 

id~~~i,11:ni \cft~ a1i~~io~~~~n Si~ 
iron (I½ In.). ripping off the wood 

lfo~1:1~f1~:: i,~:cr~o lower end of 
tnrgct, mnking a. scoop 2 ft. Gin, 
long; penetrated the I½ 1n, iron, 
making a hole 4 ft. long by 2 ft. 
r. in. wide; shell bur;it in pa11sing 
through the iron, nnd blew the 
deck beams on each side out. 
j Tho wbolc of the ground J;elow 

~i:;:~o~ :~c11°i,:rter!~~t~h frag-
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ARMOUR-PLATING FOR TURR.t!.TS. 

'rhe attention of the designers of tunets for the Navy having been directed to 
the principle of armour-plating in two or more thicknesses, adopted by the 
War Office for fortification purposes, as distinguished from that of using the 
armour in one solid thickness hitherto employed in the protection of all our 
plated ships, it was determined to ascet'tain by actual experiment the relative 
advantages of the two methods, as regards the special purpose of platino- a 
sbip'1:1 turret. 0 

With this object in view, two targets were made by the Admiralty for 
trial at Shoeburyness. The one (No. 34) represented the Admiralty principle, 
a.nd had all its armour in one solid thickness of 14 in. The other (No. 35) was 
supposed to represent the other principle, as its armour was disposed in two 
thicknessos of 8 in. and 6 in. respectively, but for the following reasons it can
not be accepted as a fair reprcsentati ve of the ,v ar Office plan. 

One of the chief adva.nta.ges in the plate-upon-plate system is that the num
ber of joints in any given surface to be protected may be diminished1 and 
through joints may be dispensed with altogether; for as the thickness of an 
armour plate is diminished, in the sn.me proportion may its superficial area be 
increased within certain limits; and it is also obvioU5 that the joints of the 
plates in the two thickuesses of a plate-upon-plate structure may be laid out so 
that they shall break with each other. Now, the two targets made for this trial 
were both 14 ft. long, and 7 ft. 1 in. high, that being the least height of plating 
necessary for a. large gun turret. As it is not possible to make a 14 in. ru:mour 
plate of so great a width as 7 ft. 4 in., it was unavoidable that there should be 
either two vertical through joints in the armour of No. 34 target, or one hori
zontal through joint for the entire length of it. As there would be great diffi
culty iu coll.8tructing the parts of an actual turret about its ports with narrow 
plates arranged vertically, No. 34 target, in order that it should represent one 
of our existing ship's turrets, was covered with two horizoutal 14-in. plates, the 
longitudinal through-joint giving a central belt of weakness from end to end. 
Now, as already shown, there was no necessity whatever for this source of weak
ness in No. 35 tal'get; for there would have been no difficulty in rolling an 
8-in. plate, 7 ft. 4 in. wide and 14ft. long, and even if there had been any doubt 
about that, two 7-in. plates of those dimensions could certainly have been made, 
and two 7-in. plates would stop a shot quite as well as an 8-in. and a 6-in. plate. 
'l'herefore, had No. 35 target been made to represent the ,var Office system, it 
would not hal'e had any joint at all in either tbickness, whereas it was actually 
made with o. horizontal joint from end to end of each thickness, and to make 
matters worse, these joints were laid out precisely opposite to rach other, so that 
there was a through-joint in the armour of this target corresponding exactly 
with that in No. 34. 

Again, in No. 35 target the principle of holdiog on both thicknesses of 
armour by one set of through bolts was employed, contrary to the ex:pedeuce 

H 
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gained in former experiments at Shoeburyness, which proved the advantage of 
bolting each armour plate separately to the armour next behind it, and the 
innermost plate to the skin, or supporting structure in rear. 

However, notwithstanding these disadvantages, No, 35 actually compared 
favourably with the other in this trial, as the following account and the tables 
of practice will show. 

The following detailed description of the targets is taken p•rtly from the 
report of the special committee of officers under whom the trials were conducted. 

The two targets were of the same outside form and dimensions, each being 
14 ft. long by 7 ft. 4 in. high, 30.i in. in thickness over all, and they were both 
curved to a radius of 15 ft. 7½ in. on plan. 

'!'heir inner skins were also alike, each consisting of two !-in. plates, breaking 
joint with each other, backed by vertical ribs, 10 in. by 3½ in. by ½ in., spaced 
at intervals of 1 ft, 7 in., and secured to the skin plates by two angle irons, 
3¼ in. by 3} in. by ½ in. On the front side of the skin were two horizontal 
stringers, each consisting of an angle iron, 6 in. by 3½ in. by y'.g in., riveted to 
the skin plates, and projecting into the wood backing. 

In each target the total thickness of armour was 14 in , and of timber backing 
]5in. 

In No. 34 target, the armour was in one solid thickness of 14 in,, disposed in 
two front plates, each 14 ft. long by 3 ft. 8 in. high, placed horizontally with 
the joint running right across the centre of the target. The upper armour 
plate was rolled by Messrs. J. Brown & Co., of Sheffield, and was curved in the 
process of rolling by being caught by " dogs" suspended from above. The lower 
plate was rolled by Messrs. Cammell, of Sheffield, and was curved whilst hot 
by hydraulic pressure. The oak backing was in two layers; the front layer 
9 in. thick, set vertically, the other 6 in. thick, placed horiz~mtally. There were 
20 armour bolts, 4¼ in. in diameter, with conical heads, S'!t in countersunk holes 
in the face of the armour plates, and secured on the rear of the skin by means 
of large hexagonal nuts onindia-rubberwashers in hexagonal cups. The shanks 
of the bolts were not reduced. The bolts securing the timber backing to the 
skin were ¼ in. in diameter. 

In No. 35 target, the armour was in two thicknesses, of 8 in. and 6 in. 
respectively, separated by a 9-in. layer of oak timbers, placed vertically. The 
armour plates were all 14 ft. long by 3 ft. 8 in. high, and ran horizontally with 
a joint across the centre of each thickness. The u_pper plate in each thickness 
was made by Messrs. J. Brnwn, the lower by Messrs. Gammell & Co. The 6-in. 
layer of horiz,.mtal oak timbers was placed between the second thickness of 
armour and the skin. In addition to the 20 armour bolts of exactly the same 
pattern as those in the other target, there were S of 21 in. diameter, of similar 
construction, securing the second thickness of armour to the skin. 

In each target there was a base plate and a to;1 covering plate, each 1 in. 
thick, which were attached to the vertical ribs by means of triangular web 
pieces and angle iron. Through tliese plates were tapped a set of I¼in. screws, 
passing into the top and bottom edges of tb.e armour plates. Holes were slotted 
near the ends of the base and top plates to receive rolled beams of I section, 
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which were set vertically against the end edges of the armour plates; keys were 
passed through these rolled beams at points just above the base plate and below 
the top plate. Aa angle iron was riveted on the top side of each top and base 
plate, close to its rear edge and for its entire length. 

The targets were secured to the usual timber supports in rear by means of 
bolts passing through the angle irons on the top plates. 

The method of holding these targets for the trial should be particularly 
noticed, because of its complete failure, as descl'ibed hereafter. 

The following guns were placed in battory at a distance of 200 yards :-

Nature. 

12-in. M.L.R. of 26 tons 
11-in. 
10-in. 18 tons 

Battering Charge, 
Pebble Powder. 

85 lbs. 
85 lbs. 
70 lbs. 

Weight of 
Palllser Projectile, 

600 lbs. 
530 lbs. 
400 lbs. 

The experiments took place on the 4th, 5th, and 8th May, and 6th July, 1871. 
No. 34 was struck altogether by nine projectiles, of which one was a 12-in. 

shot, two were 12-in. shell, and six were 11-in. large cored shot, of which one 
was used as a shell, with a bursting charge of 6 lbs., and one did not give a fair 
hit, The total effective energy rel-'resented by these rounds was about 53,000 
foot tons, or 017 foot tons per square foot of target surface. 

No. 35 received eleven blows, of which1 however, three were not fair hits. 
These were made up of five 12-in. shell, three of which struck only the edge of 
the target; three 12-in. shot, of which. one was a mere graze; two 11-in. large 
cored shot, of which one was used as a shell ; and one I 0-in. shot. The total 
effective energy of these rounds was about 52,000 foot tons, or 606 foot tons per 
square foot of surface. 

The tables of practice will show that neither of these targets was pierced by 
any of the projectiles used, but it was considered that they afforded but little 
margin of protection against the 25-ton guns. 

For the relative effects of each nature of projectile upon the two targets, the 
following rounds shoulii be compared. 

As regards the 12-iu. shot, round 1792 compares with 1800, the depth of pene
tration on No. 34 target being 14·3 in., and on No. 35, 27 in. Of course, in 
these comparisons, allowance must be made for the 9 in. of wood between the 
armour plates in No. 35 target. On No. 35 target being taken to pieces, the 
indent on the inner armour p!ate, due to this round, was found to be 8 in. deep. 

The 12-in. shell in Round 179} on No. 34 target, compares with that in round 
1820 on No. 35, the depths of penetration being respectively 10:i- in. and 23·5 in. 
On a subsequent examination of Np. 35 target, the indent due to this round in 
the 6 in. plate was found to be 5½ in. deep. 

The 11-in. shot in round 1822 on No. 34, penetration 13·6 in., compares witlt 
that in round 1802 on No 35, penetration 24 in. The depth of indent on the 
6-in. p1ate by this round was found to be 7 in. 

The 11-in. shell in round 1M23, penetration 16¾ in • compares with round 
1810, penetration 28 in., 7 in. of which formed the indent on the 6-in. plate. 

There was no comparison obtained witlt the 10-iii. gun. 
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As regards the effect of shot striking upon the joints of the armour, r011_nd 
1803, from the 11-in. gun on No. 34 target, and round 1793, from the 12--10. 
gun on No. 35 target, may be used for comparison. 

In most of these oases an apparent discrep:i.ncy occllrs in regard to the total 
recorded penetrations in No. 35 target, as comp1red with the depth of indent 
in the second thickness of armonr1 added to the thickness of the front armour 
and wood backing between them. Thus in round 1800 the total penetration 
measured 27 in., while the indent in the second plate was 8 in,, which added to 
the 8 in. of front plate and 9 in. of wood, gives a total of only 2i>in. The dif
ference is still greater in round No 1820. 

'l'hese and other similar differences arc, no doubt, to be accounted for by the 
9-in. interval between the armour having become locally increa3ed, partly by the 
buckle of the inner plates, and partly by the front pfa.tes starting forward to 
some extent. 

Also it will be noticed that the depth of penetration in the armour alone was 
generally greater in No. 35 target than in No. 3!, and yet when the two tar
gets came to be taken to pieces, the effect of the practice was unmis-takeably less 
on the inn0r skin of No. 35, than on that of No. 34. The separation of the 
mo11lds of one of the 14 in. plates, in No. 34: target, by which towards the end 
of the trial it was virtually split into two plates of 8-in. and 6-in. thicknesses, 
is also to be observed, and the performance of the armour bolts was far from 
satisfactory; see particularly " observed effects" in Tables II. and III., after 
rounds 180!, 1809, 1802, and 1812. Also most of the cup washers were burst. 

It will be seen that at round 1809, No. 34 target was thrown down on its 
foce ; also that the same target which had been ag-ain set up, fell once more at 
round 1826, and that both targets had broken loose from their fastenings very 
early in the trial, see "observed effl-'cts" after rounds 1794 and 1802 in tables 
II. and III. This was entirely due to the very defective means employed to 
attach the targets to their supports, which depended, as before described, almost 
entirely upon some 1¼ inch. screws, tapped into the edges of the armour plates. 

With regard to the relative efficiency of the different natures of projectiles 
used in this trial, the committee reported that the 11 in. cored shot when 
used as a shell, peuetrated somewhat deeper than when used as a simple shot, 
and also deeper than either the 12 in. shot 01· the 12 in shell, but the 12 in. 
cored shot gave o. slightly deeper indent than the 11 in. cored projectile used 
as a shot. On the whole, the powers of these two guns may be considered as 
very nearly equal both as regards simple perforation and the general effects of 
battering. 

As regards the comparative merits of the two systems of armour plating, the 
committee reported that, u Taking into consideration that the double plate sys
u tent admits of the employment in turrets of armour plates of a breadth equal 
"to the height of the turret, that thus through joints can be dispensed with, 
11 that the bolting and secul'ing of the structure is facilitated, that the absolute 
11 cost is less, and that the t,,tnl resistance docs not appear to be practically 
11 affected, they preferr,ed this (tho douhlc plate} construction to that in which 
' 1 the armour is disposed iu one thickness." 



TABLE II. 

ARMOUR PLATING FOR TURRETS, TARGET No. 34. 

Report of Practice on 4th, ~th, and 8th May, and 6th July, 1871. 

Range 200 Yards. 

!"o-d PROJ•OTILE, ~~ Totol Energy 
Oharge and - Energy pertn. 

jd Gun. brand of Nature, u tn foot of sbot'E Observed Ell'ecte. 
Powllor. length, total tons on clrcum-oz., 

weight and ool> lrupnct. :rcrence. 
ii! Iba. diameter. feet . ft. toDl!, --
1792 12-inch s, Pallleer shot. 1269 G622 176·8 Struck 6 ft. from rtght of top 

?d, L, R., Pebble. Head l·S D. plate, 2 ft. 2 in. from top to cen-
El:pl. No. 9.14. and 26·2 Ins. tre of indent ; diameter or indent 

372. SI, .. TO. 693 lba. 131n. by 12·7 in., depth 14:31n., 
11·92 ius. crack across face of indent. The 

top plate sot back 1'1 in. below 
centre of indent In a length of 
9 ft., and canted out o·s in. at top 
and 0·4. in. at bottom. 

In rear.-13 wruhere etarted, 
and 8 rivets sheared trom web 
piece at top of rib c•. Two rivet 
beads broken from flange of rib 
E; two ot the wood bolts in wake 
of shot driven in about 1 ln. ; 
34. countersunk rivets sheared 
from outside of top plate. The 
whole target &tarted 0·6 in. tor-
ward at the right toot; ribs D 
and E buckled 0·3 in. 

The fragments picked up were : 
, pieces of iron washers, 

10 rivets from inside. 
34 rivet& trom outside of top 

covering plate. 
1794 

" " 
Palllser shell. 12.:18 661:lr; 176·1 Struck on edge of a bolt 2 ft. 

Head l·5D 6 in. from left of lower plate, 
29·2ins. 1 ft. 5 in. from bottom ; diameter 
601 lbs, of indent 12·6in. by 13·3 in,1 depth 

Bursting 10·75in. 
charge, Front mould of armour plate 

ll"14lbs. broken away over an area. of 
11·92 ins. 16 in. by o½ in. at lower side of 

indent, and split completely 
through at bottom. Plate driven 
back below indent 1·5 In. as far 
as left edge; upper edge driven 
back Gin. Shell burst and broke 
upon striking, indenting tbe face 
of the target. 
In 1·ear .-4 Iron washers started. 

The , .. bole tftrgot started forward 
0·7 In. at right bottom, and 3 in. 
at top (tbis movlngof the target 
was due to the shearing of all the 
c ,m1tcrsunk rivet!!, tapped into 
upper edge of top armour plate, 
and which were supposed to be 
sufficient to secure it to the top 
coverlng plate). 

I 

The fragments picked up in-
side were:-

14 tiYcts from inside. 
10 pieces of Iron washeri:I. 

2 wood bolts. 
1 rivet from top. 

• Ribs lct.tcrcd fr\.lll righl W left. A, D, C, &c. 



:a PROJEOTILE. ~ .t- Total Energy i! 1 Gun, c~:~ ~~ld Nature, ~ ~ fij~~l of~~1~~;s 
~z~ powder. l~f!:t ~~~• ~~ ~C:a~~- f!~~:: 

Ob11cncd Effects. 

f lbs. diameter. root. ft. tons. 
--t---+---1---- ----- ---I•---------

1808 

1804 

11-lnoh 
M.L.R. 
Exp!. No. 

394. 

" Pebble. 
9. 14. and 

31, 0, 70, 

Pallfser shot, 1292 
Head I·li D, 

28·5 ins. 
634 lbs. 

10,02 ins. 

1289 

6181 

61L2 

180·2 

179·3 

Struck 2 ft, 5 in. trom proper 
rlght,4. ln. from top edge of lower 
plate, n.nd penetrnted to a depth 
of 24 ins., opened the jolnt by 
forcing the top plate up and the 
lower one down, the opening 
being 8 In. wide at rtgbt, dimi• 
nisbing to nothing at 12 In. from 
left end. Scoup made In top 
plate 12 in. by 2·5 In. on face and 
l ft . l in. deep; plate bulged out 
2 in. round lip of scoop. 

The welding of tlie moulds at 
6 1n. from face of lower plate 
separated by a split ·li in. wide. 
Tho plate separated into five 
ruoulda at lndeut. 

Shot broke up on impact and 
was drh·cu into wood backing, 
the vertical timbers or which 
were cut through along top edge 
or lower plate, for n length of 
2 ft. 6 in, 

The iron struts on right side 
blown out 1 ft. () in. nt top, and 
the adjoining vertical timber of 
backing driven violently out side· 
ways, 

The armour bolt between in
dent and end of target forced 
about 0·71:i in. to the front. 

Ir1 rear.- RibA buckled 0·3in.; 
rib B buckled l in. and bent 
o·s in. sldewaya; rib C buckled 
o·s In. 

The whole target broken loose 
from base and top covering 
plates; one armour bolt broken 
between ribs A and B (this is the 
one forced to the front). 

The fragments picked up in• 
side were:-

1 armour bolt head and nut, 
6 wood bolt hend!I and nute. 

10 pieces of iron washers. 
0 pieces ot indla-rubber 

washers. 
2 iron washers from wood 

bolts. 
13 inside rh-ets. 
Struck upper plnte 3 ft, 6 in. 

fi'om proper left, and 2ft. Sin. 
from top; the centl'e of an ar
mom· bolt falling just on the 
outcrlowcrmorgiu of the indent, 

The ~hot pinched off the conical 
bead of tlle bolt at 10 in. from 
!nee, driving it 38 yards to the 
front, nnd forcing tho remniuder 
of the bolt through the target so 
ac to leo"e a clearopcuing to the 
interior. Diameter of indent 
13 in., ckpth 19 in, Hea,Jof shot 
rebounded i; :rnrd!I to front, the 
body brcakiug UJ) into Jong frag
ments. 'l'he Yisible penetration 
in woocl backing about 3·li in. 
The plnte within indent sepa
rated illto ft1·e moulds. 1 hert> 



18<H 
contd. 

1808 

Gun. 

11.tnch 
M.L.R 
E:s:pl. No. 

394. 

/Charge and 
brand or 
])OWder, 

11.18. 

85 
Pebble. 

9. 14. and 
31. 5. 70. 

PROJECTILE. 

Nature, 
length, total 
weight, and 
diameter. 

65 

gi i, I Total Eenergy 
;a·o energy per lu. 
'i: .S in foot or shot's 
iij ;: tons on circum-

impact. fcrcnce. 
feet. ft. toM. ft. ton!!. 

Observed Elfoots. 

\;ii{~/~~~:~ct~ e~~\o;i!~:,1~~: 
1tending back through the plnte ; 
1tho three rear moulds appeared 
badly cracked throt.gb, the bro
ken ends being forced down and 
1showlug between the plates. 

!on~11s~r~~~~o:~~/:~Je:t1:ft:b~1~! 
0'2 in, 

lan~\;e:t~id!,~~;sbb~:N~~ r~itnF 
1buckled l'7 inch·, and bent side-

jwX~~t~°r; ot armour bolt 2 tt. 
9 in. long, with nuts and washers 
ddveu violcntl.r through the tar. 
get, nearly cutting a timber 
strut in halYcs, 
j Tl!e fragments picked up ID• 
side wero :-

1 armour bolt with nut and 
washer attached. 

6 pieces of iron washers. 
7 pieces of india•rubber 

washers. 
l wood bolt head and washer. 
4 riYets. 
GENERAL EFFECT, Back.- All 

washers of armour bolts more or 
les:i started; the cups of two 
bolts only remain unbw·st, and 
in both of these the flat iron 
washers nrc broken. One armour 
bolt is broken off at screw thread, 
and one has been driven bodily 
through tile target. 

10 wood holte broken off at 
screw thrend, and 4 started back 
from o·.s in. to 2 in. The whole 
of the ri\•ets connecting target 
with top co,·cring and base plates 
sheared; those connecting ribs 
nnd skin intact. 6 ribs slightly 
bulged. 

Front.-(; armour bolts out of 
20 remain unstarted. The Yer• 
tical backing timbers driven up 
2·n inches in wake of round No. 
1792, and also in wake of other 
rounds. 

'l'he plates sepnrated so as to 
expose the wood backing across 
the whole face of target about 
8 in. on rigllt,and 1'8 in. on left. 

Pnlliser shot, 1305 
Head 1·5 D. 

6259 182·4 
St ruck on top edge of tnrget 

breaking awny a piece of plate 
20'5 in. by 11 in.; centre of in
dent 5 ft. 4 in. from proper left, 
and 3 ft.. 2 in. from liottom ot 
plate; the plate in interior of in• 
dent sepnrnted into 5 moulds ; 
n piece of the top covering plate 
l ft . 10 in. by 2 ft. 6 in. ca1Tied 
away. 

28'5 ins. 
530 lbs. 
10·92ius. 

One armour bolt, second from 
bottom on proper right of target, 
started out 2·5 in. to front (had 
evidently been broken at some 

--~~----------~-----"------



56 

:a PROJECTILE. gi~ 1 Total 1-;,~ergy 
~°S 'O Chnrge Rnd 'a '5 energy per Inch 
t,. § Gun. b1and of Nnture, ]£ In root ot shot's 

j~~ powder. ~~~,,Iii ~~l en~ i~~~i~~ i!~~~-. 
':'._ ___ '"'--~~:I---t-"-·_to_n•_·i----------

Observed Elloote. 

1808 previous round, the nut still on 
contd. Inside). 

In 1·ear.-l wood bolt broken 
of! nt screw thread. 

The fragments picked up were : 
I wood bolt with nut. 
1 plecc of annour plate. 
I piece of to)) covering plate. 

18-09 11-lncb 85 Pnlllscr shot. 1303 C27L 182·9 Target thrown down on Its 
M.L.R., Pebble HeadI·f>D. to.cc. Struck top plate 5 ft. 11 ln. 
Exp!. No. 9. 14. and 25·511111. from left, and 1 tt. 6 in. from top 

8ll4. 31. b, 70. 533lbs. to centre of Indent; diameter of 
10·92 ins. Indent 16 in. by 12 In, Shot 

passed through plate and back-
Ing, broke uJ>, and passed in frag-
mcuts over skin, breaking In 
latter, 

'fhe damage done by this 11bot 
Joined that of round No. 1808, 
nnd oom))letely broke up the por-
Uoo of plate between indent snd 
edge, the whole eubstsnce of the 
armour plat.e being remo;cd for 
a width 3 ft. 6 lo. (measured on 
top edge), excepting one trag-
mcnt 18 In. by 9 in, on face, on 
right top, left attached by one 
corner. 

'l'he ,vood backing destroyed 
over n triangular space of 2 tt. 
ench way in plan,-roughly mca-

isu.r~rear.-2 armour bolts, SC· 
IC-Ond and foucth tcom bottom, 
between ribs Oand E, broken off, 
one at screw thread, the other 
4 In. inelde skin. A third armour 
bolt (top one) between ribs F and 
G, broken off at screw thread. 

7 wood bolts broken o.l! at 
screw thread. 

GENRIUL EFFECT.-5 out Of 
the 10 bolts hokling upper plate 
broken, the plate havingrecci,•cd 
3 fnlr hits and two edge blows; 
nnd 2 bolts broken in bottom 
plnteafter 2 hits. 

1822 11-inch, 85 Pnlllser shot, 1263 5940 173·1 St.ruck lower plate Mt. 10 In. 
M.L.R. Pebble, large core. from proper left, nod 19 in. (to 
Expl. No. 21, 21), 8, 70. 28·.S Ins. centre of hole) from bottom; ,,._ Lot 16·12. ,'i37 lbs. diameter of hole 11 in . by 12 in.; 

10·1121011. bead of shot remained in hole 
G In. to Inside of head; total 
penetration 13·5 in. The plate 
cracked in two places below shot 
hole, the cracks lJeing 8 in. apart 
and 4 in. long, up from bottom 
edge, On top edge the separation 
of moulds, caused by a. previous 
round at G in, from !ace, in-
creased to o·a in. in width; a 
second separation of a 2-ln. mould 
was found, the opening between 
it and lat mould being 1 Jn., 
and between thl11 and last rear 
mould (6-ln.) a separation of I 
In,; the rear mould cracked 
through 4 ln, from ro~r in line of 
shot. 



1822 
contd. 

Gun. 

1823 11-lnch 
M.L.R. 
El.'.pl.No. 

394, 

1826 12-inch 
M.L.R. 
E.xpl. No. 

:J72. 

Charge n.nd 
brand of 
powder, 

lbs. 

PROJECTILE, 

Nature, 
length, total 
weight, and 

diameter. 

85 hbble. Palliser sh~• 
21. 29•8, 70. 28·5 ins. 

Lot l&t2, 5"42 lbs. 
10·92 ins. 
Bursting 

charge, G lbs. 

29·2 ins. 
599·5 lbs, 
11•92 ins. 
Bw·sting 
chargc, 
13'5 lb!;!. 

67 

~ i- Total Energy 
B 8 energy per inch 
h,a In toot of shot's 
u:'J > tons on lcircum-

foot. impact. ~'::: 

Oboerved Ellecta. 

In Bear,-One wood bolt bro
ken through head between riba 
G and H, one rivet securing rib 
D to skin 2ft, 11 in. from bottom 
broken; skin and ribs oonaider
ably bulged in line of shot, could 
not be accurately measured, tho 
1Urtnce being winding, .... n:;•s Struck lower plate .Ht. from 

12:?:! 6208 

{ight, edge of hole 7 ln. from bot-

=lo1fo~Jii:1~ Jt ~- t~n\2 s1triJ 
lrnmaJned in plate; wtal pene-

ltrntion 16·75 in, The plate 
broken through below lndent to 

~Y!t~; d~~~-eiae~ l ~n~d2g1~\t !id! 
~~trl:bt 'l':~ ~i~t ~~m ~~ 
1stood out o·a in. (broken), The 

eparation of mould.8 previously 
note<l on top edge now increased 
in width to 1·25in. above indent. 
The target driven back bodily 2 
ft. ~ in. at proper right. 

In Roar.-One armour bol~ 
Znd from proper right in lowest 
row, broken at screw thread. 
One of the temporary horizontal 
struts(I4in. by Hin, bySft. Gin.) 
against the foot of the target in 
line of shot waa split up from end 
to end. 

The fragments picked up were: 
I armour bolt head and nut. 
The shot first cut off the stump 

of a pile and grazed an old ar
mour plate laid in front of the 
foot of the target, it then struck 
the lower plate 12in. from bot-
tom, and 4 ft. 71n, from right. 
The point of the shot penetrated 
to wood backing, the plate beillg 
broken through from hole to bot
tom edge, and opened 6 in. at 
back of bottom edge. Target 
thrown on its face. 

Jn Rear.-Tbird armour bolt 
from right o! bottom row started 
in I in., probably broken, but the 
fact could not be ascertained for 
certain, owing to the position ot 
the target. 

GENERAL REMARKI,- After 
the practice of 8.6.71., It was 
found that, both targets had en
tirely broken loose from their 
supports, and one had fallen ou 
Its face. Owing to the shearing 
of the connections between the 
thiu top and base plates, and the 
body of the targets, it was not 
possible to refix them to strut
ting of the construction usually 
employed, and they could only be 
shored up in a temporary manner 
by timbers place<I. against the 
shot holes, wblch bad to be re
placed and altered every round. 

• Thie was a large cored shot used as ll shell. 
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TABLE III. 

ARMOUR PLATING FOR TURRETS, TARGET No. 35. 

Report of Practice on the 4th, 6th, and 8th of May, and 6th July, 1871. 

Gun. 

12 inch 
M.L.R. 
Exp!, No. 

372 

Range 200 Y nrds . 

Chargennd 
brand of 
powder. 

lbs. 

PROJECTILE, 

Nature. 
length, total 
weight aod 
diameter. 

. r;, Total Energy 
~ g energy per Inch 
h ~ in foot of shot'1 
00 ;,- tons on clrcum-

1mpact. fercnce. 
feet. ft. tons. 

Observed Etfect11. 

85 Pebble. Palllser shot, 1258 G529 174·4 Struck 5 ft. 9 in. from proper 
left on junction of plates, 3·5 in. 
of indent on lower plate, dia
meter of indent 13 in. by 14 in. 
Plates opened out 1·6 in. at left, 
and 0·3 Jn. at right end of target, 
the supporting frame at left end 
being driven back 0·6 in. and 
forced up l In. Head of shot re
mained in indent, the body 
having broken up ; penetration 
found to be 27 in. ; point of shot 
Just through Junction of rear 
pla«!s, the rear wood backing 
being visible. 

9, 14.. Head 1·6 D. 
31, I;, 70. 2G·2 ins. 

b95 Jbs. 
ll·!)Zins, 

Palltscrshcil, 1254 
Head 1·r, D. 

211'2 lns. 
G03·S lbs. 
Bursting 
charge, 
12·8 lbs, 
11·92 ln11, 

Pnlllser shot, 
Head 1•5 D. 

26·2 lns. 
1;92 Ibs. 

6584 176·8 

In rear.-9 washers started : 
1 small armour bolt and 6 rivets 
broken; ribs E and F buckled, 
the former 1 ·fi In. and the latter 
O·:i in, Horizontal Joint of skin 
In wake of shot opened, and up
per half driven in 1·2 in. upon 
lower hall, between D and E ribs. 
Tho bottom or sill plate started 
O•::i in from framing. 

The fragments picked up were: 
1 nrmour bolt head and nut. 
6inside rh·ets. 

12 piece.s of iron washers. 
26 rivets from outside of top 

co,ering plate. 
Struck 4 ft, tin. from proper 

right, and 9 In. from bottom of 
lower plate ; depth ot indent in 
armour 10·!:i in. Shell cut a scoop 
out of plate and passed down
wards through blLB6 plate,maklng 
a bole 4 ft. deep in ground ; 
burst. The edge of lower plate 
buckled 4·fiin. in a length of 6 tt. 

Jnrem·.-lllron washers start
ed ; 1 timber strut broken and I 
badly sprung; top covering plate 
started up 2·2 in . 
. The fragments picked up in

side were:-
4 pieces of iron washers. 
9 rl\•ct J1ends from inside. 
2 wood bolts. 
2 rivets off top conrlng plate, 
Struck top or target and glan-

ced off, breaking up on striking 
roof of the Plymouth Bretl.vater 
Fort target. 
1 No result on No. 35 target. 



18-00 

1802 

Gun. 

12.!nch 
M.L.R, 
El..-pl. No. 

372. 

11-inch 
M.L.R. 
Expl. No. 

;;94, 

Chnrge nnd 
brand of 
powder. 

lbs, 

85, 
Pebble. 
9,•14-· 

81.5, 70, 

Nature, ~~ ~c~ g~1~l~i~ 
length, total aJ: tons on 1circum• 
weight, and impact. ferencc. 
dJnmcter. feet. ft. tons. 

Observed Effects. 

PROJEC'rJLE, I eh Total I l!lucrgy 

,---1----------
PnlUsor shot. 1262 
Head l·S D. 
26·2 inches. 

~9-1Jb8, 

Pallisershot. 1291 
Head 1·sD. 
28·.'i inches. 

536 lbs, 
10·92 inches. 

6560 176·2 

6194 180·6 

' Struck top plate 2 ft. 3 in, from 
top, 5 ft, from proper right. Shot 
penetrated lte whole length into 

1target and there remained, the 
I base being O· 6 In, inside face, and 
1crackcd in 4 radial fissures. Outer 
plate cracked through, from bot~ 
t-0m of hole to edge 0•4 ln. Plate 
bent in below shot hole 0·7 in., 
Which extends to 1798 on one side, 
and for a length of l ft. 2 in, OD 
the other. 

Jwrear.-RlbsCandDbuckled, 
the former 4 in. and the latter 
3·8 in. 2 large and l small ar~ 
mour bolts broken oft' at scre,v 
thread (the small one in wake 
of shot, and the others on either 
side). Skin buckled in 5 in. be
tween ribs O and D, and cracked 
horizontally at maximum of 
buckle, 5 ft. above base plate ; 
foot of rib O driven 4 in. upon 

\
·base plate, and tile latter started 
forward o·o in. at left corner. 

The fragments plclied up inside 
were:-

1

14 pieces ot iron washers, 
4 p~eccsof india-rubber pack• 

mg. 

i ;~J(i} a~~~i~t~lt heads 
l wood bolt head and nut. 
6 rivets (inside). 

I 1 rivet from outside of top 
covering plate. 

Struck on lower plate l ft, 10'5 
in. :from proper left, 2 ft. 3 in, 
from bottom ; head remained in 
plate ; diameter of indent 12 in, 
by l~N in., depth 14·65 in. to in
side of core of shot ; total pene
tration :!4 in. Plnte cracked 
through from top of indent to 
edge 0·9 in. Shot struck between 
4 armour bolts, all of wbich are 

le-o~1"'tn~k;·~1: i~~4 ri:~t~o:0a 
and 4-0·l in. Plate drh·cn back 
bodily about 3 in, in line of in
dent ; up1>er plate projecting 0·6 
in. above lower, ut indent. Left 
front strut Jumped out of base 
plate by the lifting up of the l in. 
t-0p covering plate, and buckled 
by cracked ott piece of armour 
plate; one timber of wood b!l-Ck· 
'ling between armour plates driven 
out sideways. 

Jn rear.-RibG buckled o·s in. 
and bent sideways 0'.'.:i in. ; rib H 

lbent sideways o·o in. (point ot 
Impact bi.:lng nearly midway be
tween tbem);footofrib H driven 
in o·6 in, on base plate ; I small 
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,g 
PROJECTILE, ::'t> I Total Ene,gy "' r~i Charge and ;g·'"' energy per in. 

Observed Effects. 
Gun. brand of Nature, hj in foot of shot's 8~~ powder. length, tothl w~ tons on olrcum-weight, and t:: ference. "' !be. diameter. feet. ft. tons. "" 

1801 armour OOlt broken off at ecrew contd 
thread in wake ot shot. 

The fragments pt eked up lns:lde were:-
1 small umonr bolt head and 

nut. 
4 pieces of fron washers. 

12 inside rivets. 
8 wood bolt heads. 

GENERAL EFFBOT. Back.-All the washers (except three small ones) of iho armour bolti, more or Iesa starts:!, and the cups burst e.1:ceptlng the 3 above-men-tioned and 2 large ones. 2 large and 3 small armour bolts broken at sorew thread; 4 wood bolts broken and 1 started. The whole ot the rivets connecting the tar-get with top coyering and base plates sheared, tbu.&allo,ring the target to move ; S C(Jnnecting ribs with skin intact ; 6 ribs bulged, and skin torn and bulged, between C nnd D ribs ; one angle iron of D cracked through a rivet hole. 
Pront.-Only 6 armour bolt.a unstarted out of 20. 2 vertical timbers from between armour 

1810 11-ineh •• PaIUser Eihelt• 1306 ..,..., 185·5 

plates tn wnke of 1700, 2 in wake of 1800, and 1 in wake of 1804, driven up a in. 
Struck a ft. IS in. from proper M.L.R., Pebble, Headt·~D. left, and l ft. 6 in. Crom top of Ex.pt.No. 9. 14. 638 Ibs. upper plate ; diameter of indent .... 31. li, 70. Bursting 12 in. by 11 in., edge of indent S ehnrge 4lbs. in. from a bolt ; crack 7 in. long in bag, from bottom of plate to bolt in lower row ; the bolt started out o·s in, Penetration 28 in., the point of shell showing Just throng t inner plnte, which ta starred. The bolt alongside of indent ,-jslble at back. (This round st arted out No. 1800, 3·3 in. from face of target.) 
In rear.-1 llmall armour bolt (2 ft. from top) broken at screw thread, between ribs G nnd H. 1 large nrmourbolt (2nd from top) broken between ribs F and G ; the skin between the.sertbs bulged 2·.'i in., 1 ft. sin. from top, and driven in at thehorizontaljoints, l and 4 ft. below the top, 1 and 5 in. respectively. Onerivet (the first) broken from the skin, be• tween F' nnd G ribs at lower ho• rizontal Joint. A quantity of teak from the outer layer of backing driven Jn between top covering 1 in. plate, and top of target. The inner Ia.yerot back~ ··-• Thl11 wae n h1rge cored shot used a! a shelL 
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.ll 
PROJECTILE. ~t> Total Energy -g,....,'O Charge and - ;gg energy per inch ii,~§ Gun, brand of Nature, .1::-. 1n foot of shot's Observed Effects. 

~~~ powder, length, total 000 Wnson clrcum~ 
weight, and impact. fcrence, 

~ lbs, diameter, feet. ft, tons 

1810 tng now projected 5 In, above top 
oontd. of skin. 

The fragments picked up were: 
ll pieces of iron washers. 

7 pieces of india-rubberwash-
crs, 

7 piccet of armour. 
7 pieces of shell. 

14 pieces of wood. 
4 rivet heads (one of these 

Palliser shot, 13'25 155•5 
from ekJn). 

1812 10 Inch 70, 4846 Target strutted up in front be-
M.L.R, Pebble. Head 1·6 D. fore firing. 

Expl. No. 9.-14.- 2-!·5 ins. Struck 7 ft. 6 in, from proper 
381 31. 5. 70. 398lbs. right, 1 ft. 10 h1. from bottom of 

9·92 Ins. lower plate ; cliameter of Indent 
10 In. by 10'6 in.; depth of pene,. 
tTation 22-.5 in., at an angle of 4 
dega. b-om line of fire. 

In rear.-2 ,vood bolts broken 
off at screw tbread. 

The fragments plc'ked up were : 
4 pieces of iron washera. 
1 piece ot india-rubberwasher. 
2 splinters of teak ba.ck.lng. 
2 wood bolt heads and nuts. 
GENERAL EFFECT. 4 of the 

through armour bolts broken in 
top plate, being 2nd, 3rd, 4th, 
and 5th from proper right in 2nd 
row, the plate having received 3 
fair and 1 glancing hits; none 
broken in bottom plate, after 3 
fair and 1 "scooping " bits. Of 
the small bolts 8 ontof4 in upper 
plate broken, and 1 ont of 4 in 
lower plate. 

1819 12-inch 85 Pebble Pal!iser shell, - - - Struck 14 in. from bottom of 
M.L.R. 21.-29.8.70. 29·2 ins. lower armour plate on proper 
Expl.No. Lot 1642. GOH,lbi:•. right edge of target, made a 

37~. 11·91! Ins. slight acoop nnd glanced oft', 
Bursting carrying away 11ide stay. 
charge, In Rear.-No result, except 
13·6 lbs, the shaking off of a fragment of 

1218 
a damaged iron washer. 

1820 
" " li99·25 lbs. 

,1 .. 164·6 Struck lower plate, edge of hole 
3ft, from properright,and JO in. 

Buratlng from top; diameter of bole 14·5 
charge, in. by 14 in., edge of hole 9 in. 

13·25 lb11. from edge or round I 796, a wide 
crack Joining both holes ; upper 
edge of bole 1 in. from a bolt. 
Head of shot remained in target; 
penetration to inside of bead 16 
in. ; total penetration 23•.'J in. 
The plate on left of Indent driven 
in 2·5in.bal1 round ft fora 11pace 
ot Sin. 

Two bolts at top of pint& 
I broken, the one below hole driven 
in o·s in. An old crack from 
fl'OUDd 1792 extended int.o round 
1812, and a new ono from 1812 
to bolt hole below it, The dis-
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" i~~ 
j,g,i Gun, 

Cbargo and PROJECTILE. 
brand of 
powder. Nnture, 

8 energy per Inch ~ ~ Total Energy:\ 
~ °Q in toot of shot's 
oo .., tone on clrcuru

impact. ference. 

Observed Effe<:te, 
length, total 

lbs, weight, and 
diameter, feet. ft. torui. f 

"---1----1-----------

l:tance between rounds 1820 and 
1812 was 4.ft. 'rbe plate driYen 
In so as to alter the curve above 
the hole ; the plates now 2 to. 

182' 

1825 

12-1.noh 
M.L.R, 
E:cpl. No. 

372. 

85 Pebble, Palltser shell, 
21.-29.8.70, 29·2 lne, 
Lot 1642. 693 11>3. 

Bursting 
charge, 13 lbs. 

692·4Ibs. 
Bursting 
charge, 
13·4 lbs. 

122716191 

1235 626S 

lnpart above the hole, and 0·75 in. 
at right edge. 

In Rear.-Two large armour 
bolt.a, 1st and 2nd from right in 

l~:e:~~f b~:ti°o~~:~~;! 
lr; yards to rear. 

The tr..agments picked up inBlde 
were:-

e pieces of iron washers. 
3 pieces of India-rubber 

washers. 
2 large bolt, heads and nuts. 

16:1·3 Struck top edge of target close 
to round 1799, and burst on top 
covering plate. 

167·3 Struck lower edge of upper 
plate 2 tt. 9 in. from right, cut. 
ting a piece out 2 ft. long on edge, 
lOin. high; a bolt on the upper 
edge of the hole driven lD 6 in.; 
a slight !!COOP only on lower plate. 
No mark of the ebot or. the 
rear 6 in. plate, the whole of 
the fragments ha,·lng passed out 
at side between the two armour 
platea. Theproperrlgbtof upper 
iplate now 5·5 in. behind lower 
plate, the opening between them 

l~~n~~!~·1~~1~ie:~~1: ~~~ 
l~~:'ng_riven back 2 ft.. by this 

In Rear.-Lnrge armour bolt, 
2nd from right in 3rd row from 
bottom, driYen in 5in. The shell 
exploded between the twonrmour 
plates, the effccta passing out to 

. proper right.. The conical head 
of 1st large armour bolt on top 
row broken otr ineide front plate, 
by the tii.ing of the latter; one 
wood bolt strut broken, 

PROOF TARGET No. 33. 

The only other practice ngninst armour plates to be noticed here is that 
which has been carried on, from time to time during the past summer and autumn, 
for the proof of service projectiles made in the Royal Laboratory Department, 
and also to test the qualities of shot and shell of different make and metal. 

'l'he target used for this purpose was one made in the course of last year, and 
was of the following construction. 

It wns 48 ft. long and 9 ft, high. For 18 ft.. of its length it was an exact 
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repetition of the targets described in Vol. XVI., page 131, and Vol. XVIII., page 
2661 and which answered so well the purpose for which they were designed
namely, that of affording throughout an uniform resistance sufficient to stop 
9-in. Palliser projectiles of average quality, fired direct with battering charges 
at 200 yards. This part of the present target, called in Table IV. the " 8-in. 
portion," was therefore made up of 8-in. armour backed by 18 in. of teak in 
two layers, one vertical and the other horizontal, supported in rear by a skin of 
!-in. plate, in three tiers running horizontally, the joints in the skin being 
covered on the front side by strips 12 in. wide by ¾ in. thick. 

On the back of the skin were vertical ribs, 7 in. deep, spaced 12¾ in. apart, 
made up of angle irons, 7 in. by 3t in. by ½ in, each being attached to the skin 
by two angle irons, 3 in. by 2! in. by ½ in. 

The armour plates were 4 ft. 6 in. wide, and ran horizontally. On this part 
they were held on by 36 conical beaded 3-in. bolts, with plus tl,reads and plain 
hexagon nuts and washers. Ten of these armour bolts were 7 ft. long, and were 
nutted at the back of the timber frames supporting the target in rear. The 
remaining 16 bolts were nutted with similar nuts and washe1·s on the back of 
the skin. 

The timber was held on to the skin by a separate set of I-in. bolts. 
The front armour plates of the remaining 30 ft. of this target, called in the 

tables the "13-in. portion," were the same as before-namely, Sin. thick and 
4 ft. 6 in. wide; but in the 18 in. space behind them, filled in the other portion 
with teak, there was placed a 5-in. thickness of armour between two layers of 
6! in. of teak. These were arranged as follows. The front layer of teak 
between the 8-in. and 5-in. armour stood vertically. The 5-in. armour was 
made up of two plates, each 15 ft. Jong and 9 ft. broad, so that there was no 
horizontal joint in this thickness. The teak in the layer behind the 5-in. plates 
was placed horizontally. 

The skin of this portion was made up of two thicknesses of !-in. plate, the 
front one of which was composed of three tiers of horizontal plates about 
3 ft. 3 in. wide, and the rear one of plates 3 ft. 2 in. wide, standing vertically. 

The ribs were vertical, and spaced as in the other portion, but they were here 
10 in. deep instead of 7 in., and were made up of angle irons, 10 in. by 3J in. 
by i in., attached to the skin by means of two angle irons, 8 in. by ~i in. by i in. 
Vlith this spacing of the ribs every third rib covered a vertical joint in the rear 
thickness of skin plating. All the joints in the front thickness of skin were 
covered by strips 12 in. wide by¾ in. thick. 

The front armour plates were held to the 5-in. plates by thirty-one 3-in. bolts 
with spherical nuts at each end, set in cup-shaped holes. The inner armour 
was held on by twenty-four 3-in. bolts with spherical nuts on their front ends, 
and common hexagon nuts on their rear ends at the back of the skin, or, as in the 
case of fourteen of them, at the back of the timbers of the supporting framework 
in rear of the target. From end to end of the target, at its top and bottom, 
there was an angle iron, 7 in. by 3½ in. by ½ in., securely attached to the ribs for 
the purpose of confining the back layer of teak. 
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The principal points deserving attention in the tables of 11ractice against this 
target are the following: 

Ist-That the 11 in. large cored Palliser projectile, whether used as a shot or 
a shell, passed clean through the 13 in. portion when fired direct at it at 200 
yards (see rounds 1830, H!32, 1842, with battering charges of 85 lbs. of pebble 
powder, and 1843 with a reduced charge of 75 lbs. of the same powder); where
as in the trial of No. 35 tnrget before described, which was protected by 14 in. 
of armour, disposed in a similar way, the 11 in. projectiles fired at the same 
range with battering charges were stopped (see rounds 1802 and 1810 in 
Table III.) Unless there be some unexplained cause of weakness in the armour 
of No. 33 target, which however cannot be detected until it is taken to piecea, 
or a great difference in the quality of the projectiles, the "margin of protec
tion" in the case of No. 35 must have been even less than the committee sup
po3ed. 

2nd-As regards the 10-in. gun (rounds 1851-2) against the 13-in. portion of 
this target no reliabJe•results were obtained, as one struck on the joint of the 
front armour, and the other on the joint of the inner armour. The fact of the 
target having been set on fire in both of these rounds deserves notice, especially 
as it occurred with a shot as well ns a shell. This is the first instance on record 
of a shot setting fire to timber. 

3rd-The effect of the 9-in. projectiles fired direct at the 8-in. portion of this 
target bore out generally the results obtained with similar targets in the years 
1866 and 1869. On the present occasion the Palliser shell (round 1829) passed 
through the target, and the shot did not, (round 1827and 1828). Of the only 
two fair hits with 9-in. steel shell, one (round 1839}, the velocity of which was 
not taken, very nearly passed through, and the other (round 1841) with a 
reduced velocity, passed quite through the target. When fired obliquely at this 
portion, the 9-in. Palliser shot striking at angles of 65 deg. and 66 deg. went 
through the target in one instance (round 1859), and very nearly through in the 
others (rounds 1857 and 1858). To reconcile these results with rounds 1827 
and 1828, when the shot striking direct only bulged and cracked the skin 
slightly, the difference of energy of about 97 to 158 foot tons must be taken 
into account, as also perhaps some difference in the quality of the shot. 

4th-The singular uncertainty that seems to attend the oblique blows of 
pointed projectiles on armour, is particularly noticeable in rounds 1860 and 
1861, where of two similar shot striking at an angle of 60 deg., one merely 
made a graze in the plate 3¾ in. deep, and the other went through the armour 
and deep into the target, 

In round 1856 it will be noticed that a shot striking at an angle of 64½ deg. 
turned in so that its head was bedded in the plate with its axis as nearly 
as possible perpendicular to the face of the target. 

5th-The fact of the timber of this target having beeu again set on fire by a 
shot in round 18631 is too important to be overlooked. 

6th-The two rounds (Noa. 1836 and 1837) with Pa\liser large cored shot, 
used a, shell, from the 9-in. gun, against the 13-in. portion of the target, are 
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interesting, as they were intended to test the value of Mr. Abel's new explosive 
compound of ammonium-picrate and saltpetre, to which he has given the name 
of II picric powder.n 

~fr. Abel, in a lecture delivered at the meeting, of the British association at 
Edinburgh, in August, 1871, while speaking of this material, says:-" If the 
"mixture is strongly confined, as in shells, it explodes violently, and exerts a 
"destructive action less formidable than that of gun-cotton, nitro-glycerine pre
u para.tions, and potassium ... picrate powder, but considerably greater than that 
u of gunpowder, and, therefore, it is likely to prove a valuable substitnte for 
u the latter when greater violence of action is desired with shells of small 
u capacity." He also speaks as to his experiments having established its safety 
and stability for naval and military uses, and as to its preparation being at any 
rate not more dangerous than the manufacture of gunpowder. 

The single instance (round 1837) in which a bursting charge of picric powder 
has been used in a shell for attacking an armour plated structure, cannot fairly 
be taken as affording conclusive results, but, as a matter of fact, the effect upon 
this target of the 4 lb. bursting charge of picric powder in round 1837 was 
certainly not greater than that of the 3 lb. 11 oz. of powder in round 1836. 
,Vhat the effect may be with this agent, when used in shells under circumstances 
where the explosion shall find less free vent than in the present instance, 
remains to be proved by further experiment. 

Nov. 1871. T. I. 

K 
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TABLE IV. 
PROOF TARGET N•· 33. 

Report of Practice on the 20th June, 12th and 21st July, and 
9th November, 1871.-Range 200 Yards. 

Target. Gun. 

181G 8-incb 9-inch 
portion. M.L.R., 

No. 247. 

1817 

1818 

18'H 

1828 

43 
R.L. G. 
)2. 7. 70. 
Lot 1626. 

Pallisersllot, 1324. 
small cored. 

2-!!llbi. 
1'25D.head, 

251 °i'bs. 
I·~ D. bead. 

largo'Cored. 
24-1. lbs. 

1'6 D. head. 

1335 

1318 

1202 

1306 

30-27 

3077 

2999 

2905 

2969 

IOS·O Struck on lower plate, 12 in. 
from right end and 4.'5 ln. from 
t.op, inclined off to left, and 
scooped out a piece of tbo plate 
18 in. by 14.in.; broke large tim
ber support in halves ; top plate 
raised up 1 in. at point of impact, 
touching at other end. 

In 1·car.-Nos. 1 and 2 ribs 
broken, No. 1 at 4 ft., and No. 2 
nt 4 ft. 9 in. from bottom; skin 
at point of impact bulged a in. ; 
armour bolt on edge of shot bole 
driven back lb in.; 5 riYets and 
15 wood bolts hroken ; 1 ,vood 
bolt driven out by shot; several 
washers slightly started. 

109·8 Stmck top of target 6 ft. 4 in. 
from right end, and took awi!y a 
piece of plate 18 in. at top by 12 
in. vertical. .Armour bolt on 
edge of shot hole driven In l ·5 In. 
The fracture showed deficient 
welding in the plate. 

In1·ea.,·.-N1l. 
107·0 Struck ou Juuction of plates 

4 ft. 3 in. from right end. 
THROUGll. Diameter of hole 10 
in. by !J·2 in. 

In rear.-Angleiron broken in 
two. Armour bolts clo~e to right 

~!s~~;ssi~;ia~~~e iii~;a~g:~~•:u~~ 
ging of skin and angle iron. 2 
wood bolts and 10 rivets broken. 
Head or shot reco,·ercd and ex
amined, polnt unchanged in 
tol"m, and about 2 in. of sand 
body remaining. 

103·7 Struck upper plate 6 ft. 4 in. 
from proper right, nnd 12 in. 
from bottom. Diameter of in
dent 10 in. by lfNi in.; edge of 
indent touching o. bolt head, 
Shot remained in hole, depth 
7·5 in. to back or head of 11hot. 
Total penetration 13'0 in. 

In1·car.-Two ribs in path of 
shot buckled 1 in. and 0·7 in., re
specti,ely, and one of them 
cracked slightly; one wood bolt 
between the ribs started in. No 
rivets started. 

105·9 Struck upper plate 9 ft. 6 in. 
from proper left, and 14:5 in. 
from bottom. Diameter of in
dent !J·3 in. by 9·3 in. Shot head 
remained In hole, depth to back 

I 
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i~ -d Charge nnd I PROJE(,'TILE, gi b e~~~~. ~~;~~~ 
Slli;::i:; powt.lct·. Nature, and v-,,,... tons on ci.rcum-

Obscrvct\ Effoota. liio g Tnrget, Gun. brl'lnd of I - ii In toot of shot's 

! lbs. total weight. feet. impact. ~1~-~~~~-
---1---1----•-- -----------!--- ------

1828 
contd. 

1829 8-inch 9-inch 43 
portion. M.L.R., R. L. G. 

No. 247. 12. 7. 70. 
Lot 1626. 

1831 

1833 

1834 

1835 

Pnlliscr shell, 1315 
260 lbs. 

Bursting 
charge, 

fi lbs, Soza, 

2998 

Palliiser shot, 1306 2933 
large cored, 

248 lbs,, 
filled with 

4 lbs. powder. 
I·fi D. head. 

Swedisll 
(Finspong) 

&0lld chilled 
shot, 

2a:n, lb!, 
t•2ii D. head. 

1307 2997 

Firth's 1306 2942 
stccl sl1cll, 
248·75 l \.)S, 
Bursting 
charge, 

7 lbs. 12 ozs. 

of plug (driYen into fore end of 
core) 18 iu. 'l'otal penetration 
about 24. in, 

In rear.-Two ribs in path of 
shot buckled 2 in. and 3 in, re
spectivcl,Y, and both broken 
across rear flange. Two riYets 
in skln, and two connecting ribs 
to skin, broken; skin slightly 
bulged and cracked beside tho 
rib most buckled. 

107·0 Struck lower plate 7 ft. 9 in. 
from propcrright, and 24 in. from 
bottom. THROUGH, Diameter 
or hole 9·5 in. by 9·6 in. 

In rear.-TllROUOH, making D, 

bole in skin about 1 rt. Gin. 
square,and carrying away n por
tion of one rib; 4 riYcts round 
the margin of the hole broken ; 
77 Iba, of shot,in 29 piecca,picked 
up inside target. 1 wood bolt 
and 10 riYets picked up in rear. 

104·7 Struck on junction of upper 

lOG·9 

and lower plates. TUROUGJI, 
'fho burst took place in rear of 
the target. 

In rcar.-TDROUGH, midway 
between two ribs; one armour 
bolt head Just in upper margin of 
hole broken o.tr at screw thread, 
and thrown viokntly to rear. 
About 2ft. Bin.of the web of the 
rib on left o! t he bole (damaged 
by round 1828) now broken awar; 
skin crnckcd from hole to horl-

lzoutal joint, length of crnck 
about !Jin.; 11 rivets and 2 wood 

iri:~t~,~~.kc~ 1~~~ ~~t~a~-~~n ~5 
riwt11 picked np; :JO fragments, 
wcighillg 112 lbs .. found in rear. 

Struck on upper plate 7 ft.Gin. 
from propC'r right, 15 in, from 
bottom of plate, close to an old 
shot hole (No. 18t7); shot broko 
up, head renrnlning in platc
defll'Ct('(]. downwards and to the 
kft at an angle or 45 degrees. 
Missed both u·ire screcnll. 

In re'>r.-Rib buckled 1·7 in., 
and broken ½ in. at rear flange; 
angle iron cracked. 

Struck 3 ft . h-om proper right, 
and 5 in. from top of lower plate, 
partl:r on hole made by No. 
1818; shot broke up and passed 
TUROUGII . 

105 o Missed tnrget, and lodged in 
brickwork of cascmate in r ear. 

I 

I 

; 

I 
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- I Charge ftlld 
PROJECTILE. "'t> I S'<,lal 

Energyl 
'o.~.; I ~-a energy per Inch 

Observed EtICCtiJ. c-: Os;;: , Nnturc, ~! ~~I:~! of shot's &> • ~ 'Iarget. Gun. brnnd or t~ I 
powder. and total clrcum-

weight. impact. f(>rcnce. 
lbs. feet. ft. tons. 

--------
I 

43 Palliser large 1310 2912 103·9 Struck lower plate 3 ft. from 
183G 13-lnch 9-inch 

po1-tlou. M. L. R. R. L. G. cored allot, proper 11ght, and l ft. from bot-

1·· "' 
12. 7. 70. 2-W'i lbs. tom. Diameter of indent g,::; ~n. 

Lot1G26. filled with by 10 in. Head ot shot remam-
3 lbs, 11 ozs. Ing in indent, Total penetration 

J.IOwder, 18·2 in. 
1-s D . head Jn 1·car.-G rivct11 in skin, and 

18 rivets connecting skin and 
ribs, broken; 1 wood bolt brok~n. 

1837 Not Struck lower plate 4 ft. 1 m. 
2451 ibs. ob- from proper right, and 2 ft. Gin. 

filled with aervd. from bottom. Diameter of in-
4. lbs. plcrio dent 9·3 in. by 9·5 in . Head of 

powder. shot remaining in indent. Totnl 
penetration, 17·9 in. 

Jn rear.-Rib in shot's path 
drlYcn i in. into lower timber. 

Firth's 
16 rivets broken, and 2 loosened. 

1838 8-lnch Grazed on ground 12 ft. in front 

portion. stool shell, of target, and ricocheted on to 
247·G lbs., face, point uppermost; scoop,_11; 
Bursting in. long, 5 in. wide, and a m. 
charge, deep. 

6 lba. 9ozs. 

1839 
24.7·~ lbs. 

Struck upper plate 11 ft. 6 in. 
from proper right, and 2 ft. 8 in. 

Bursting from bottom. Diameter ot in-
charge, dent 9·7 b,· 9 8 in. Shell b•m;t in 

7 lbs. 14. oze. wood bac'king, Head remained 
in target, but its point, uu-
-:hanged in form, protruded 8·2t> 
in. through inner skin. 

In rear.-Skin Cl'acked vertl-
cally down to l1orizontal joint; 2 
ribfl crad:cd through. 

1840 Swedish 1281 2850 101·7 Stmck upper plate 11 ft. 9 in. 
(Finspong) from proper right, and l ft. 6 in. 

cored chilled from top. Diameter of indent, 
shot, 250·5 lbs. 12in. by 9in.; penetration about 
1•25 D. bead. 11 ·5 in . Point of shot turned 

upwards at an angle of 4.; deg. 
A portion of about 13 in., inelu-
cling head, rebounded .5 ft. to the 
front, with 6 or 8 long fissures in 
it. 1'his was ultimately broken 
in hah·es nt the tenth blow of a 
heavy sledge hammer. 

18-11 Firth"s 12Gl 2752 98·2 Struck upper plate 6ft. from 
steel shell, proper left, and 1ft. 9in. from top, 
249·6 lhs. bursting well in wood backing, 
Bursting which it set on fire. THROUGH, 
charge, Diameter ot hole 9 in. by 9 In, 

7 lbs. 1001.s. 1 In rear.-2 ribs broken and: 
enolosc<l in twisted; skin cracked through 
doublo bng. from hole upwarcl;i to horizontal riot, Most of the fragments ot 

1830 11-lnch .5742 
shell fell close to back of target. 

13-lnc?i SS Pnlliserahot, 12fi0 167·4. Struck upper plate 8 ft. 5 in. 
portion. M. L . R. Pebble. largo cored, from proper right, and 15 in. 

Expl. ,. '· 70. 5:30 lbs. from bottom. 'l'HHOUGIT. Dia-
No. 394. Lot. 1621. l•i>D. hcnd meter o! hole 11 in . by ll·5 in. 

The plate lifted up I ·2;; in, n.t 
proper right end . 

Iii rear.-Trrnoua-n. almost in 
line of a ril:l ; the rib wa, much 
twisted :mu torn fn1m the skin 
for Its whole length ; :Jf,riYCtS 
connecting the 4 adjoining r it,s 

?:iOTE.- Ono ot tho Firth's steel shells was !ounU crnckcd wbeu taken from store. 
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!~-o PROJECTILE. ~;i, Total Energy 
Cl.inrgc nnd ~! Energy per in. 

jog Tnrgct. Gun. brand of Nature, in foot or shot's Observed Effects. 
powder. and total "'"" tons on circum. ozo, weight. impact. fercnce. 

i;: lbs. feet . ft. tons. 

1830 
contd. to skin broken, and s rivets in 

akin itaelf. The ribs on either 
side ot the detached rib were 
started O·s in. off the skin, and 

~~1;~~ ~~~;n~ n~gag/ ~~- ~:~~ 
3 ft. square with a starred open-
ing in centre, the shot haying 
burst on its way through the skin 
\':"ltbout carrying any awny; 38 
rivets picked up. The head of 
the shot (weight 228 lbs.), after 
passing through, indented nn 
iron target in rear, and was 
picked up some distance to r lght; 
81 fragments, weighing 137 lbs., 
also found in rear. 

183~ 13-inch 11-inch 85 P alliser shot, 1275 G013 175·3 Struck upper plate 16 ft. 6 in. 
portion. M,L,n., P ebble. large cored. from proper left, and 2 ft. from 

Expl. ,. ,. 70. 033·4 lbs. hottom. TIIROUG rr. Diameter 
No. 394. Lot 1G2J, filled with of llole 11 in. by 11·4 tn. Shell 

tl lbs. powder, burst in passing through. 
1·5 D. head. I n reai·.-TRROUOR, bursting 

in the thickness of the target and 
setting the wood backing on fire. 
One piece of teak belonging to 
front layer of backing was forced 
lout at top, throM> high in ai,, 
and fell behind the target; the 
ribs on either side of the hole 
twisted aside and started off the 
skin,one for its whole length, the 
other for about one-third of its 
length, and broken in shot 's path 
so as to gape 2·6 in. at bnok; 10 
of the rivets attaching thls rib to 
skin broken, the next rib beyond 
had 6 riYet,s broken, the rib next 
beyond thedetnched one buckled 
2•3 in. bacl..,vards, and J·9 in. 
sideways, and 8 of its rivets 
broken, the next rib beyond had 
3 rivets broken; 6 skin rivets 
broken. The bole in the skin 
was nearly circular, a piece about 
1:2 In. in diameter hMing been 
broken away from front skin 
plate, and n piece 16 in. in ilia-
meter out of the r ear one. 

30 fragmcnts, weighinglOl lbs., 
were found in rear; 3G rivets 
were picked up. 

1842 
31. 5: and 

Palliscr shell , 1258 5i83 168'G Struck lower plate 18 in. from 
527 lbs. top, and 3 ft. 6 in. trem proper 

14. ,. 70, Bursting right. THROUGH. Sb~ll h~st 
Lot 1621. cliargc, 9 lbs. wben passing through skm. Dia-

1·5 D head. meter of hole ll '6 in. by 11 ·2 ln. 
In rear.-Rib on right o! shell 

bole rent through its whole 
length , and much twisted. Rib 
on left buckled sideways 3 in., 
and backwards 3·25 in. Hole in 
skin 12 In. diameter. 

1843 75 Pnllieer large 1184 li239 152'7 Strnck upper plate 19 in. from 
cored shot, proper left , and 16 In. from bot-

li39 lbs. tow close to a. bolt bead. 
filled with Tm{ouon. Diameter of hole 

5 Jb11. powder. ll'l in, by 11'2 in. 
1•:; D hcnd. 



1843 
contd. 

1851 13-inch 10-inch 
portion. M, L. R., 

No. 2. 

1852 

70 
Pebble. 

Palliser largo 
cored shot, 
head 1·5 D. 

26 ins. 
395 lbs. 
9·02 ins. 

40i'Ibs. 
flllcdwitb 

4·5 lbs. 
powder. 

70 

"'' 

1336 

159'0 

4963 lt.9·3 

In ,-ear.-2 ribs detached from 
skin their entire length ; one on 
left broken. Shot burst appa
rontly on passing through the 
skin; it struck near centre or 
space in which 40 rivets had been 
previously broken by round8 
Noe. 1836 and 1837. 

Struck lower plate 14 ft. from 
proper left of target, and on 
Junction of Oin. plates; head and 
part of body of shot remained in 
target. 

Jn. rear.-Struck bet,veen two 
rib!!, bulging and breaking both 
in halves, 3 ft. 9in.and 4ft Sin. 
from bottom; rivets of one rib 
sheared from top t-0 bottom ; 
point of the shot projects about 
a in . through the skin, which ia 
much bulged and torn. A a.in. 
bolt fastening 5.10. plate to ilkin, 
ilhearcd off on lctt of indent at 
screw thread; the bolt was a 
double-nutted one (hexagonal), 
with plate wa.sher. A number 
of ilkin rivets and wood bolts 
sheared. 

Target set on fire. 
Struck on junction of plates, 

10 ft. 7 in. to edge, from proper 
left; THROUGH. Part of re• 
cesses of two bolt beads filled up 
by the plate being forced in to 
the bolt. 

In rear.-Struck between 11th 
and 12th ribs, but n early on the 
11th, which is broken in halveil 
in line with the hole; also broko 
away all the rivets fastening rib 
to skin. Shot made a bole in 
skin 16 in. by 14 in ., and to all 
appearance burst justas ltpassed 
through; great number of rib 
rivets on each side of hole 
sheared off ; head of the shot 
after pnssing through broke up 
on an old target in rear. 

Targt.:t set on fire again. Con
siderable difficulty was e.'\.-pcrl
eneed in putting it out, anJ. an 
engine had eventually to bo em
ployed. 



71 

TABLE V. 
PROOF TARGET, No. 33. 

Report of Prnctice on the 26th and 30th of October, 1671. 
Range, 62 and 70 Yards. 

:a .I I 
§-'o] I Chnrge nnd 
~ o ::i 'l'nrgct. Gun. I brand ot 
jz~ powder. 

PROJECTILE. ] ~ .s Total I Enct·gy I 
.;: ~ ·g energy per Inch 

fe~~~~· ~ ~] :.1~~! ~t~~~!~ Observed Effects. 

p... lba. 
weight, nnd O impact. fercnce. 

diameter. feet. f t . tons. 

-:; = 1=--,-,--f-P-n_ll_ise_r_al-10-t,1 -,-,.-0 30G3 109·3 

portion, rifled R. L. G. large cored, 
range, M. L., 20. 7. 70. bend I ·6 D. 

82 yanl.s No. 247. Lot 1628. 20·,'.> ins. 
24G lbs. 

8·92 ins. 

18.17 

1858 

1859 

small cored, 
bead l·li D., 

19·4 ins. 
24.91bs. 

s ·92 ins. 

largo 'COred, 
bend 1·5 D. 

20·5 ins, 
246lbs, 

8·92 ins. 

1330 3054 109·0 

1330 30GG 

1340 3063 109·3 

Angle of iMidcnce 6.J. deg. 30 in. 
Struck lower plate 3 ft. 10 In. 

fl'om proper 1•igbt, nud 2 ft. from 
bottom. Diameter of bole, ex
ternal, lG in. by l3 in.; internal, 
ll·5 in. by 9 in. ; penetration, 
5·[1 in. to inside of core. Head of 
shot in plilte, and turned in. so 
that the direction of the shot 
was eventually within 1 deg. of 
perpendular. Remit,inder of Shot 
broken up. 

I n rear.-Two ri.ets broken. 
This s11ot oppearea to be in. 

differently chilled, 

Angle of incidence, G5 deg. 
Struck lower plate t, ft. 10 in. 

from proper right to centre, and 
2 ft. 2· 5 in. fro in bottom. Dia
meter of indent, 15•,5 in. by 13 in. 
Shot very nearly through. 

In rear.-The shot forced ita 
way through the skin, breaking 
a rib and angle irons, and break
ing otl one through bolt (hexa
gonal nut and flat plate washer) 
at screw thread. The shot pro
jected through, so that the dia
meter of broken part was about 
5•5 in. The point broke off, and 
fell in rear of the target. 

Angle of incidence, 66 deg. 
Struck on lower plate 4 ft. 3 in. 

from round No. 18/i7, i. e., 10 ft, 
1 in. from proper right, and 2 ft. 
11 in. from bottom. Diameter 
on face, 14·5 in. by 12 in.; inside, 
11 in. by 9 in, Shot nearly 
through - broken up, Head 
turned up, appearing through 
skin as though it followed up 
into a weak place damaged by 
round No. 1831. 

Angle of incidence 66 deg. 
Struck lower plate 11 ft. 10 in. 

from proper right, and 2 ft. 5 ln. 
from bottom. Diameter on face , 
16 rt, by 13 in,; inslde, 9'.'.i ln, by 
9 in. TIJROUGB:, Effect Yery 
similar to round No. 1868, 

In rear.-A quantity of the 
head and body of shot through ; 
base plug seen in hole. A hole __________ ...!_ __ l__' _ ___!!.._____:__ _____ _ 
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Charge and PROJECTILE. N ~ ~ Total Energy 

~a:ge~~ Nature, i~1 f:~~{ t1~~~~ 
length, dW ~ tons on circum-

welght, and u Impact. fcronce, 
lbs, diameter, feet. ft. tons. 

Obaerved Effe<:tl. 

---1---f---------
1859 

contd. 

1860 S-inch 9-lnch 4.3 

1861 

1862 

1863 

portion, rifled R. L. G. 
range, M. L., 20. 7. 70, 

70 yards No. :H.7. Lot 1628, 

Palliser shot, 
Inrge cored, 
head 1'5 D. 

20·5 ins. 
248·5 lbs. 
8·92 ins. 

24$'1b11. 

11ma11 'COred, 
head 1·5D. 

1!)·4 ins. 
249lbs. 
s·92 ins. 

head i'·15 D. 
18'8 ins, 
248 lbs. 
8'92 ln.s. 

1835 109·6 

1335 3061, 

1330 3054. 109·0 

1335 3065 109·4 

torn in the skin about 10 In. by 
10 in., fllled up with broken ebot; 
bead picked up in rear-broken 
off at extract.or holea. One rib 
broken. 

Angle of lncidence, 60 deg. 
Struck lower plate 15 ft. trom 

proper right, and 2 ft. 6 in. from 
bottom ; merely made a scoop, 
18 in. by 11 in. ; depth, 3·76 in. 

In rear.-Nil, 

Angle of incidence 60 deg. 
Struck lower plnte 17 ft. from 

proper rlght, and 2 ft 7 in, from 
OOttom. Head of shot in hole, 
body much broken up ; 13 in. to 
nearest portion of broken shot. 

In rear.---One rib broken in 
halves, and several rivets and 
wood bolts broken. 

Angle of Incidence GO deg. 
Struck 13·6 ft. from proper 

right edge of upper plate, and 
19 in. from bottom. Shot broke 
up very small, bead remaining 
in target ; point appeared to 
have broken off and turned to 
left in backing. 

Inrear.-Nil. 

Angle of incidence GO deg. 
Struck 15'5 ft. from proper 

right of upper plate, and 13 in. 
from bottom. Penetration, J3·3 
in. to point of shot. Lower J>art 
of shot struck on o. bolt, which 
was driven through target. 

In rear.-Bolt driven out, and 
2 rivet heads broken. Base of 
shot broke up small. 

Target set on fire. 

N0TE.-On the 9th of October, two round., (Nos. 1854, 1855), corresponding exactly 
as to projectiles and charge with rounds Nos, 1856 and 1857, were fired at an un
backed 8-in proof plate belonging to the Admiralty, at an angle of incidence of 60 
deg. In round 1854, the point of the shot passed through the plate, but not the 
body; and in rear the plate was broken away round the hole, to a depth of 3 in. 
In round 1855, the body of the shot remained in the plate, with the point shewing 
through in rear, 
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PAPER XI. 

NOTES ON SOME OF THE WORKS OF FIELD 
ENGINEERING EXECUTED DURING THE WAR 
OF 1870-71, BETWEEN FRANCE AND GERMANY. 

BY MAJOR SCHAW, R.E. 

The following notes are the result of obser\'ations made on the occasion of 
a visit to Paris in June, 1871, immediately after the suppl'ession of the Com~ 
munist revolution. 

The object of the visit was to learn what had been the practice of the Ger~ 
mans in the defence of houses, villages, and positions forming the Hae of 
investment around Paris, and how far they had deviated from the old rules laid 
down on these subjects previous to the introduction of rifled artillery and small 
arms, and the development of the increased instruction and intelligence needed 
to make full use of them-to notice the effects of modern artillery fire on walls, 
buildings, earthen parapets, timber constructions, and on woods-and generally 
to obtain practical information on the subject of the attack and defence of posts 
and positions. 

The visit was made in conjunction with Captain Philips, R E., to whom we 
are mainly indebted for the drawings which accompany the notes. Lieutenant 
Fraser, R.E., was kind enough to allow me the advantage of perusing his jour
nal previously to our visit, and the very full and clear notes which he had made 
of most of the objects of interest to a military Engineer, in and around Paris, 
were of the greatest assistance to us. 

The whole line of investment occupied a circumference of about 50 miles, and 
embraced a great variety of positions. 

On the west, from Sevres to St. Cloud, and from Bougival to Epinay, the 
Seine formed a strong line which only needed to be watched; and on the south
east the ~1arnc fulfilled the same office from near Mont Mesly to Noisy Le Grand, 
although at one time the French forced the passage at the re-entering loop 
between St. Maur and Brie Sur Ma.roe. 

The line between St. Cloud and Bougival was strongly fortified, because the 
fortress of Mont Valerien formed an excellent bridge head for the French on this 
side, and greatly facilitated sorties in force, having for their object the head
quarters of the German army at Versailles.• 

• For detnils of this pnrt of the line, soo "Journal ot the R. U.S. ImtltuUon," Vol. XV., No. 
LXV., "On the posttlon and line!! of defence of. the f.ith Corps before Versailles during the winWr ot 
"1870-71, by Major General Beauchamp \Talker, C.B." 

L 

( 
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The hirrh ground from Sevres to Fontcnay aux Roses, was also strongly 
dl:lfended both to cover V crsailles and also to hold the heights from whence the 
bombardment of tbo Forts Issy, Vanvers, and Montrougo, and even of Paris 
itself could be effected. 

'l'he line thence to Choisy le Roi lay across an open and nearly level country, 
and was strengthe11ed chiefly by the defence of the ,,illages of Bourg La Reine, 
L'Hay, Chevilly, Thiais, and Choisy le Roi. 

A strong position on Mont l\Iesly was the central point of defence of the line 
between the Seine and Marne. Previous to the sortie of the 30th November, 
the line of the Marne appears to have been held by the German army i but, 
subsequently, a strong position was carefully prepn1·ed between Champigny and 
Brie, which mny be looked upon as an excellent study of a fortified position. 

North of the Marne, the Saxon line mu through Gagny, Rainey, and the 
forest of Bondy, between which and the vilJage of Stains, held by the Germans, 
opposite St. Denis, the village of Le Bourget was the principal connecting link 
in the front line. This village was the scene of many fierce struggles, but could 
not be wrested by the French from the grip of the investing force, to whom it 
was a ve1·y important point, because the stream le l\Ioleret, on which it is 
situated, formed their first line of investment for a distance of about four miles, 
and had Le Bourget fallen into the hands of the French, the Germans would 
have lost their line of communication between the northern and eastern invest~ 
ing forces, which was the road from Dugney to Stains, crossing a valley so 
intersected by watercourses as to be otherwise impassable. 

From Dugney to Aunay, through Pont Iblon and Blanc Mesnil, ran their 
second line of investment, following the lino of watercourses. 

On the north, the first line ran through the villages of Stains, Pierrofite, 
Vi lletanouse, Ormesson, and Epinay; 1\fontmagny and Deuil, supported in rear 
by the heights of the Richebourg and l\.fontmorency, formed the second line. 

From this brief sketch of the investing line, it will be seen how largely vil
lages and woods were employed in it. The villages and enclosure walls round 
Paris are built substantially of a soft stone which apparently does not splinter 
when struck by shells. 1.'he roofs of the houses are generally tiled, and it was 
a fact worthy of note that many of these villages were held-as for instance, 
Choisy le Roi, Thiais 1 Chevilly, &c. 1 on the south, and Le Bourget and Stains 
on the north-east-under the fire of heavy garrison artillery. It did not appear 
that the houses had been set fire to by shells which had penetrated and burst 
inside them, nor was this effect of incendial'ism noticed in those parts of Paris, 
near the Point du Jour more especially, which had been ruined by the successive 
bombardments, firstly Prussian and then by French siege guns. 

I did not notice that any houses had been strengthened against artillery fire 
by banking earth against the bottoms of their outside walls, as recommended in 
books, a proceeding which has always appeared to me somewhat like that of the 
ostrich-hiding its head and fancying its whole body secure. Enclosure walls 
where much exposed to artille1·y fire, were strengthened generally on the insid; 
by sinking a wide trench, and forming a banquette and thin parapet with the 
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excavated earth. The defenders remained under cover in the trench, or in 
bomb-proofs opening out of it, while a cannonade lasted; but stood to their 
breastwork if infantry advanced to the assault. Occasionally, in advanced 
posts, such as walled cemeteries, held to give a :flanking fire along the front of 
a line, and therefore liable to be subjected to a concentrated fire of artillery, a 
thick earthen parapet was made outside the wall, the earth being taken from a 
ditch in front. The former plan was, however, most usual, and the damage done 
by shells was very much less than might have been expected. The walls were 
generally crenelated at the top, and banquettes were often formed of branches 
and a little earth. Occasionally, a double tier of fire was obtained, as shown in 
the sketch of the garden wall of the chateau at La Bergerie. 

Woods were of great value to the investing force; they concealed their num
bers and movements, and protected them in a. great measure from the French 
projectiles, while the immense extent of abattis formed around Paris was the 
principal obstacle to the egress of the defenders. 

As regards the protection afforded by woods to troops occupying them, my 
observations led me to conclude that in woods of some years' growth, where the 
trunks of the trees are of sufficient size to burst a shell, there is-at such a dis• 
ta.nee back in the wood as that the view towards the enemy is entirely obstructed 
by the trunks of the trees-almost complete immunity from the effect of hori
zontal fire, whether of artillery or small arms. Vertical fire will, of course, 
take effect; but its destructive actio11 is very much reduced, the majority of the 
splinters being stopped by the trees. Copse woods give little protection from 
artillery fire, but the concealment they afford is often of great value. 

Plate I. shows the defensirn arrangements made by the Prussians at the fore 
post known as "La Bergerie," the most important advanced post on the line 
between St. Cloud and Bougival, and therefore, as before mentioned, one of the 
most important points in the whole line. That it was considered so by both 
sides was testified by the care bestowed on its defences by the Prussians, and 
by the numerous large graves in the vicinity containing the bodies of the 
French who fell in the sortie of the 19th January. 

1.'he post consisted of a chateau (the property of the Princess de Craan, a 
descendant of the first Napoleon's great cavalry General, :Murat, whom he made 
Prince de Craan) with gardens and out-houses, and of the farm belonging to the 
same property, and called II la Bergerie." In advance of the farm-yard was a 
meadow, enclosed by a stone wall, 7 ft. high, which was made use of a~ an outer 
line of defence. 'l'he geueral plan of the system of defence was this :-Com
mencing on the right, the eastern garden wall of the chateau,. about 130 yards 
long, had a double tier of loopholes, and. gave a P?werful flankmg fire do~n the 
valley of Garche, which was covered with low v1~es and currants, and difficult 
to move troops over, and also obstructed by abatr1s. . 

The two buildings of the chateau, aud the g::i.rd1mcr's house lll the corner Wl're 
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loopholed on both floors to fire to the front, and a strong abattis was formed in front 
of them, apparently out of the elm trees which fo1med the avenue, and which 
had been felled at this part, though the remainder were left standing. The wall 
on the left of the chateau was broken down and formed into a low breastwork 
,vhich could be run OYer. A similar breastwork was made on the line of the 
elm trees on the far side of the avenue for about 90 ynl'ds; then the line was 
tnken up by an enclosure wall and small building in 1·ear of it. This enclosure 
wall was strengthened with earth in rear, so as to give JJrotection from splinters 
of shells, and the hedge bounding the avenue on the far side ,Yas left as an 
obstacle. The entrance gate was 'pierced for two or three rifles to fire down the 
avenue; and the eastern road wall, also loopholed, formed the line of defence as 
far as the prolongation of the farm-yard wall, where a barricade was made. The 
western road wall, which was also the wall of the field, now was take□ as the 
defensive line; the other wall being broken down to within 3 ft. of the ground, 
and an abattis formed in front of it. The north wall of the field was flanked 
by the out-buildings near the west angle; and the western wall had additional 
strength from an old open drain which ran parallel to and close outside it. The 
buildings iu the farm-yard were loopholed, and one on the left had been formed 
into a bomb-proof, by remo,·ing the roof and upper story and laying heavy 
beams covered with earth across the remaining lower part of the walls. A 
bomb-proof was also formed in the cellar of the chateau, and an entrance 
broken into it from the outside. These bomb-proofs were evidently intended to 
give security to the guard against fire from Valerien, the large shells from 
which fort (fired blindly, for the intervening woods obscured the view) had 
frequently struck the buildings and left ugly holes and i-ents wbe1·e they had 
passed through. 

The only entrance to the field of" la Bergerie" appeared to be through a shed 
in the farm-yard. 'l'he retreat of the troops defending these walls was, therefore, 
not contemplated. On the other hand, the whole of the garden wall in rear of 
the chateau had been levelled; and about 150 yards in i-ear of its position, a 
substantial house on a knoll had been loopholed and prepared for defence, so as 
to act as a keep or reduit to the whole post; while the low breastworks and gaps 
left between the chateau and the farm facilitated the retreat of the pickets 
and sentries, or the advance of troops from the rear. Any attempt on the 
part of an enemy to follow up retreating defenders, was to be met by the for
midable flanking fire from the walls of the form, &c., on the left. An enclosure 
wall, which had extended along the brow of the hill in continuation of the 
eastern garden wall of the chateau, wus broken down, so as to lay the ground 
completely open to this flanking fire, and prc.ent an enemy from being covered 
by it when attacking the north-east angle of the garden of the chateau.• 

Shelter trenches connected the farm witli a series of earthworks which had 
been thrown up along the edge of a wood, about 400 yards in rear. 

• In the Iect1u-o before referred to, Uajor Gcnerul WnLJ,;cr states that the garrison of thill r10<1t 
was oue company (250 men). 
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A few points seem to desC::;rve notice in connection with the defence of this 
post. 

lst.-That although, as before mentioned, the blind fire from the fortress of 
Mont Valerien had repeatedly struck the buildings, they were never subjected to 
a c~n~entrnted artillery fire. On the 19th January, when the French attacked, 
their infantry were entirely unsupported by artillery. Had the French artillery 
gained the plat~au in sufficient numbers to cope with the German guns, and to 
concentrate their fire on the chateau aud enfilade the long walls of the field at 
La Bergerie, their infantry ought to have been able to take the post; as it was, 
the attempt was hopeless. 

2nd.-One observes that the flanking fire from the wall on the left was so 
oblique, that had German soldiers been taught to fire perpendicularly to the 
line they occupied, as our soldiers are supposed to do, they would have hit their 
comrades in the chateau and the adjoining breastworks. They seem, however, 
to have learnt the lesson that they must fire at their enemy, not blindly to their 
front. 

3rd.-The farm "La Bergerie," was the key of the post. It was in an 
advanced position and was closed in rear, and as long as it was held, the 
defences of the chateau could not be turned on the left. The left of the chateau 
was accordingly but weakly defended, and amplo space was given between the 
farm and the chateau for the movements of troops to the front or rear. The 
men defending the garden wall of the chnteau, and flanking the valley towards 
Garche on the right, were defiladed by the chateau and by the fall of the ground 
from the flanking fire of their brethren on the left; and men kneeling down and 
firing over the low wall on the left of the chateau were protected from the fire 
of their comrades defending wall H, by the high wall I, which was not itself 
defended, as the men firing over it would have directly opposed their comrades 
at H. 'l'he whole of the rear of the premises of the chateau was seen from the 
house held as a keep behind it. 

Plate II. shows the defences of the "Harns," an enclosure formerly used for 
a breeding stud of horses, which lay about a mile to the west of" La Bergerie," 
and was made into a very strong fort. The enclosure wall was flanked in front 
by three block houses and a sort of bastion which covered the entrance. A line 
of abat.tis had evidently been formed in front, and the wood, which originally 
came close up to the wall, had been felled for about 100 yards from it, so as to 
leave a cleared belt of about that width exposed to the fire from the wall. At 
the period of our visit, the felled trees had been partially removed, and the lines 
of retreat for the advanced pickets to retire through, could not be distinguished. 
Inside the enclosure, earthworks had been thrown up, forming reduits to the 
outer line in case it should be forced. The trace and profile of the most impor• 
tant of these wOl'ks is given. (The measurements are chiefly from Lieutenant 
Fraser's notes.) This work was well and carefully made, and is interesting as 
showing that the Germans do not reject the bastioned trace for field-works; but 
that they modify the length of the exterior side and the perpendicular to suit 
the powers of modern small arms. The work was not prepared for the reception 
of art illery. 

( 
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M. Violet-Le-Due in his "1'-Iemoire sur la dHem1e de Paris," states that the 
semi-ci.J.-culnr projection to the left of the bastioned field work was prepared for 
artillery. 1''e did not notice this, but it may have been so. I must observe, 
however, that there are so many inaccuracies in the work referred to, that one 
cannot give implicit belief to the statements made by its author•. To the left 
of this semi-circular projection and in the angle of the enclosure, was a smaller 
earthwork, of which I have given an approximate outline, but it was not mea
sured. 

The construction of the block-houses flanking the front wall is given in 
Pl. III. They were roughly but solidly constructed of logs, and were large 
enough to gh·e a flanking fire of five or six rifles on each side. The interstices 
between the logs were closed by short posts at the loop-holes, but numerous 
chinks were left ,vhich would have admitted bullets. The roof timbers were 
merely laid on ; their weight and that of the covering of earth kept them in 
place. 

The rectangular shape of these block-houses on plan has always appeared to 
me to be correct in principle ; the triangular heads usually recommended for 
tambours are too confined for use, and it is better to adopt in this case Chou
mara's principle of the " independence of parapets," i e., let the parapets be 
placed in the most convenient position for the flanking fire which is to issue 
from them, while the obstacle of abattis, &c., is arranged so as to be flanked 
from the main line. 

One must observe that these block-houses were traced so as to fire into one 
another, and into the gorge of the bastion at the entrance. The defenders of the 
latter more especially must have had great confidence in the steady shooting of 
their comrades in the nearest flanking block-house. 

The two guns in the small bastion at the entrance to the enclosure did not 
appear very judiciously placed, as their range was restricted, and they were in 
too salient a position to be very secure. Their safety, however, as well as that of 
the entrance to the enclosure, was provided for by the block-house forming a keep 
in the gorge of the bastion. The fire from this block-house commanded both 
the interior of the bastion and the entrance to the enclosure. The low breast
work on the left of the entrance seemed of little value-too low to protect the 
men in the bastion from oblique fire from their rear-too high to be easily got 
over by troops passing in or out. 

In the great majority of regular field works thrown up by the Germans, the 
parapets were only 6 ft. thick at the top. They had not been subjected to 
artillery fire, and therefore their value had not been tested; but, in thinking 
over this subject- the thickness of parapet required to resist modern field artil
lery-it has occurred to me that the impossibility of advancing guns in the open 
to within short range of .infantry, firing from behind coyer, must haYe an in
fluence on the question, 1st, because it is impossible for the atto.ckiug force to 

• A plnn of this portion of the inYesting lines, made by Captain rirscller, of the German Engi. 
nccrs, lent to mo by Lioutcnaut O'Brien, R.E., shows no guns hcl'e,-II. S. 
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use both artillery and infantry at tlie same tim~, and, therefore, that the majority 
of the defenders may lie clown behind the lower and thicker part of the parapet 
while the preliminary cannonade is proceeding, and then defend their parapet 
when attacked by infantry; 2ndly, because the distance at which the attacking 
artillery will probably be placed will be so considerable that the penetration of 
the projectiles will be lessened in a corresponding degree. It has appeared to me 
also that this result of long range artillery practice, viz., diminished power of 
penetl'ation, had been taken into account by the Germans in their eiege works, 
and that in many of their distant batteries they had reduced the thickness of 
their parapets, and consequently their labour, below the standard we have 
adopted as necessary to give protection against heavy rifled artillery. Naturally 
the diminution in power due to long range is felt also by the besieger, and was 
very marked when one examined the effects of the German and French fire upon 
the revetments of the enceinte, which were but little injured by the long con
tinued long range fire to which they were exposed. 

H. S. 

PAPER XII. 

REMARKS ON SOME PRUSSIAN FIELD REDOUBTS 
USED IN THE INVESTMENT OF PARIS, 1870-71. 

BY CAPTAIN PHILIPS, R.E. 

Fig. ], with the profiles annexed, shows details of the centre of three redoubts 
constructed by the Prussians to resist an advance by the French along the pla
teau extending from above Clamart and Chatillon, past Plessis-Picquet, Villa 
Coublay, and Velizy, towards Versailles.. ~ . 

The plateau is traversed throughout its length by a good chaussee, winch 
combined with the open and level nature of the ground, would have greatly 
facilitated a forward movement in force on the part of the French, had the latter 
been enabled to have obtained possession of Clamart, Chatillon, and Fontenay, 
with the heights immediately above, on which were situated many of the Pn1s
sian siege batteries. 
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The right of the three redoubts was situated on the right of the chaussee, and 
overlooked the valley in which Plessis-Piquet is situated, but from waut of time 
I was unable to visit it, and, therefore, cannot give details of it; judging, how
ever, from a distant view merely, it appeared to be similar to the others. 

The centre redoubt (that shewn in detail in the plote) was on the left of the 
chauss8e, and ab01.1t 100 yards from it. 

The left redoubt (sketched in outline in Fig. 2) was separated from the centre 
one by an interval of about 300 yards, and from the Bois de Meudon by an in
terval of about 700 yards. It had no tra·verses, but otherwise its details were 
similar to those of Fig. !. 

The general direction of the line occupied was perpendicular to the chaussee ; 
the centre redoubt was, however, sufficiently in advance to permit of the outer 
works supporting each other, as well as the centre work. The level and open 
nature of the ground was favourable to this disposition. 

At the time of my visit, July 6th, 1871, the ground about the redoubts was 
in close cultivation, the space inside the gorge tambours even being planted. 
All traces of shelter-trenches, had any existed, were therefore obliterated, at 
least, none were visible, nor were any remains of abattis to be traced. The use 
of abattis, which was so general elsewhere throughout the works of investment, 
ought not to have been dispensed with in connection with these redoubts, as 
there was every facility for its construction, owing to the proximity of trees 
along the chauss€e and in the Bois de Meudon; but judging from the entire 
absence of any remains thereof, it seems fair to conclude that none was used. 
The earthwork of the redoubts was untouched, and appeared to have been exe
cuted with extreme neatness. 

The following points in connection with these works appear noteworthy:
lst.-Although the parapet had a sufficient thickness to have withstood any 

probable amount of fire from field guns, the cover inside was very limited. 
2nd,-There was no blinded cover for any portion of the garrison. 
3rd.-The rough parnpet, which formed a parados for the defenders of the 

gorge parapet during a cannonade, might also have served as a rallying position 
for the defenders generally in case of the work being forced in front. 

4th,-The tambour at the gorge appeared t1 simple and efficient mode of cover
ing the entrance at the same time that it flanked the gorge parapets. Also as 
these latter were traced so as to have their prolongations fall in advance of the 
salients of the collateral redoubts, the' side faces of the tambour formed extra 
flanks in echelon with the main ones, and were, from their small command, in
visible from the front. 

G. P. 
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PA:PER XII I. 

DESCRIPTION AND SKETCHES OF SOME FRENCH 
AND PRUSSIAN WORKS CONSTRUCTED DURING 
THE WAR OF 1870-71. 

BY LIEUTENANT E. D. C, O'BRIEN, R.E. 

Fortift.ed post The farm buildings of" Le Butard" formed an important post on 
ot Le Butnrd, the left of the third line of investment, constructed by the 6th 
it:;~~:.1t;; Prussian Corps d' Armee, for the defence of Versailles against the 
a, 4• sorties from }.font Valerien. They were situated on a main road 
leading from Versailles to the village of La Celle St. Cloud, and at the bead of 
two valleys, the one 1·unning in a north-easterly direction towards the Seine at 
Bougival, the other nearly due east through Vaucresson and St. Cloud. 

'l'he post consisted of a farm-house, surrounded by an enclosure wall 10 ft. 
high, and a small ornamental two-storied building near it, which was favourably 
situated for flanking the approaches. 

The farm-house itself was a low building with high slate roofs, and except, 
perhaps, from the attic windows, fire from it could not be made use of. 

The enclosure wall was loopholed on three sides, at about 7 ft. 6 in. from the 
ground, a rough banquette of logs and earth being formed inside; and on the 
fourth side, where it was unflanked (E,F), there were two rows of loopholes, 
the uppr.r ones broken down from the top of the wall, and the lower tier at the 
level of the earthen banquette, or about 6 ft. above the level of the ground out
side. These latter had evidently been intended for use by men lying down on 
the banquette slope, They were in the intervals between the upper ones. The 
iron gates in front of the farm were barricaded with a log parapet, the only 
entrance being through a small wicket gate. 

Across the road, a very rough stockade had been constructed to flank the ap
proach on the side most exposed to attack, and the whole of the woods which 
originally surrounded the post, had been cut down, forming a vast entanglement 
and abattis some hundred yards wide, so thick as to be almost impassable. 

The detached summer-house was well built of Ashlar masonry, and stood on a 
projecting spur of the hill somewhat in rear of the form. The windows had 
been barricaded, and a rough tambour constructed to cover the entrance, but it 
was not loopholed. The small enclosuxe wall round it, which carried an iron 
railing, was about 2 ft . high, and had been converted into a parapet, as shown 
in section AB. There were no graves, bullet marks, or other indications of the 
fighting ever having reached this point, though there were numerous marks a 
short distance further up the road, 

" 

r 
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Portlonotlnrge This battery was _constructed_ ?Y the French, in the second 
French battery siege, to bombard Paris. In addition to the look-out place shown 
~~;!10\t~:ud, on plan, there was a small sort of cavalier, about 10 ft. high above 
PLI,Flgs.5&6. the ground, a fe\V yards in rear of the centre of the battery. 

:~!~~;:to• This was penetrated by a shell (piece de 24) during the French 
~;!t"'i!.!1)~. in bombardment.* 
Pl. I.,Flg.7, 

Unfinished 
Prussian r&
doubt nt 
Meudon. Pl. 
IL, Figs. 8 & 9. 

This redoubt, which faces to the rear, was apparently intended 
to guard against a successful sortie which might have broken 
through the front line of investment temporarily to the east or 
west of Meudon, and so have turned the position of the Germans 

on the terrace. 
Ernplncoment No trace of limber-pit or cover for horses could be found near 
~~~n!\~ir~°;stm) this work. 
on the slope 
above Choisy lo 
Rol, Pnris, 
Pl. II., 'Figs. 10 
and 11. 

Prusslan re- The stockade had been removed when this work was visited, 
:r:~!~"o~hia 24th June, 1871. 
Celle, St. Cloud. 
Pl. II., Figs. 12 
and 13. 
Prusslnn re- This work commanded the road from Metz to Point du Jour 
~e~~ n;frII., and Gravelotte. There was a ro\V of five gun-pits, 40 yards in 
Figs. u & 1s. front of and to the left of the redoubt. 
French tempo- Thi~ small camp, visited 30th of June, 1871, remarkable for its 
rary Hospitals cleanliness and good order, was under the management of the 
1Se.~\~irl~t..n French ,, Societe de secours aux: blesses," and, when I visited it, 
Fig. 16. was receiving some of the worst cases of wounded from the Paris 
hospitals, at that time crowded by sufferers from the second siege. 

The encampment was situated in the midst of t.he park, and consisted of 8 
hospital wooden huts, for 12 men each, of about the section shewn in the sketch. 
There were, of course, numerous other offices, kitchens, &c. The characteristics 
of the system seemed to be 

lst-The ample ventilation, allowed for by having one side of the huts open 
to the air by day, and at night only closed by lowering the awning of the 
verandah. 

2nd-There being two beds provided for each patient, an arrangement said to 
be very desirable for men so badly wounded as these, as they could more easily 
be lifted on a sheet from one bed to another than moved in their own, when 
changing the linen, &c. The beds were about 2 ft. 6 in. apart. 

The only difference between the huts for the officers and the men was, that in 
the former a curtain divided the patients from one another. 

E.D. C. O'B. 
• At Stra11burg, In the new hollow traverses, the Prusslans are giYing a mit.1imum thlckncss ot 

8 teet of earth over roofd ot railway bat.!I, 
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