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THE CEREMONIAL OF THE DISTRIBUTION OF
AWARDS,

Suxpay—the last day of the past month—was that ap-
pointed for the arrival at Paris of the Sultan; and Pars
was all alive with preparation for the reception with due
honour of the only Oriental potentate who is admitted a
member of the European family of nations and of monarchs,
The hi hest functionary and representative of Islamism,
and of the descendants, if not of the Propbet, at least of
that race of conquering and fanatic cavalry that not three
hundred years ago were the dread of all Christian nations,
was received by the Ewmperor in person, with as much if
not rather more pomp and deferential display than marked
the entrance to Paris of the Emperor of all the Russias or
the King of Prussia on previous occasions. It is not devoid
of mark and consequence to the reflecting man that Paris
at thismoment has become the central point of gatheringforso
many of the great ones of the earth; but taken in connec-
tion with the ostensible object that is assumed to bring
them all here, the visit of the Sultan in person is more
full of meaning—more pregnant with evidence of the un-
seen and resistless moral forces that are ever changing—
and on the whole improving the destinies of mankind—
than is the arrival of all the other “high personages” put
together who have been brought in contact by this Exhi-
oition. It may be but a straw in the air, but it is one
which shows that the bracing breath of western thought ;
bearing with it intellectual and moral vigour, begins to
blow over the old and arid deserts of Eastern dreaminess
and superstition, when the representative of the Prophet
and chief of Mohammedans for the first time visits France
and England, and that the occasion of his visit is the dis-
play of all that is most opposite to fatalism, all indeed that
science, art, letters, and civilisation claim as their great re-

sults. The Sultan had reposed after his long journey but one |

night within the palace placed at his disposal by the Em-
peror, when in common with all Paris he was early astir—
when on every side sight and sound gave note of the pre-
parations going forward for the great solemnity appointed
for two o'clock of the Monday, July 1st, when in person

the Emperor should receive the formal report of the Viee-,

President of the Imperial Commission, and should then
deliver with his own hand the great prizes to those exhi-
bitors to whom they had been adjudged.

The Exhibition building in the Champs de Mars having
been constructed, and wisely—as by this time probably all
are ready to admit—with the single view to perfection in the
organisation and arrangement of its vast contents, contains
no single unoccupied space but the so-called vestibule ;
and as this would have been utterly inadequate to accom-

modate a great assemblage, so the Palais de I'Industrie— |

the scene of the Great Exhibition of 1855—was chosen for
the place of this crowning event in the career of its vast
successor of 1867.

Nothing eould have been more judicious than the choice,
nor more superb than the style in which it was adapted to
this aucrust occasion,

The Palais de I'Industrie, it will be recollected, consists
of a %'rent stone, iron and glass roofed structure, rectangular
in plan, but with square masses projecting from each of
its angles. A great central nave, reaching at the springing
of the arched glass roof which covers it in one clear span,
to the full height of the external walls, is surrounded at
either side by narrower side aisles, and at both ends by
aisles or transepts of about equal width with the last.
These also are g};lss arch roofed, and are divided, as to their
height, into two storeys by an intermediate or gallery floor,
borne at one side by the double range of coupled columns
of cast iron which sustain the common springings of the
glass roofing arches. There are eight great groups of
entrances to the building, which, as originally constructed,
formed but one vast area, broken only by the columnation,
and by the noble stone staircases that lead from the ground
level to that of the gallery floor.

The t central nave is thus a rectangle of probably

about 600ft. in length by 200ft. in width, and of vast

height.

Such was the immense apartment with which the archi-
tects and others charged with preparing it for the great
ceremonial had to deal, and right grandly did they
imagine and effect their designs iu fitting it for the recep-
tion of such and so vast an audience as probably has never
before been collected under one roof. Great as are the
dimensions above approximately given as those of the
clear unbroken area of this gigantic ball of audience, still
more space was demanded, and so all round this clear area,
a breadth of 30ft. to 40ft., was taken in and separated by
partitions from the side and end naves.

The great central rectangle was given a semicircular ter-
mination at either end, so that the whole assumed a form
similar to that of the central garden at the Champs de
Mars. The floor at its middle portion was sunk some four
or five feet below the original res de chausseé, or street
level of the building and the central area—a long paral-
lelogram with rounded ends, being boarded over, was sur-
rounded by a continuous flower-bed, a sloping bank of a
few feet in width, and rising three or four feet from front
to back. This sloping belt was thickly set with geraniums
and roses and other flowers innumerable, and egged with
Freeu and growing sward, and marked by a low gilded
attice edging, running all round at front and rear. At
the level of the top of this beautiful ribbon of flowers ran
all round a fine broad boarded pathway of circnlation, and

round this again rose, tier after tier, the seats, reaching to
the back of the spaces we have described as taken in from
- the surrouading aisles, for those who were privileged to he
present on the ground tloor.

Like ranges of seats rose above each other all round the
entire area at the gallery level. Every seat was formed with
a well-stuffed cushion and back, divided off by iron
elbows, and all numbered ; each literally a luxurious arm-
chair, though twenty thousand or thereabouts in pum-
ber. Thanks to this numbering of places—to the admir-
able arrangements made without and within, and the clear
“instructions given upon the admission cards to their holders

—to the subdivision of the arrivals amongst many wide and
convenlient entrances—and to the broad and noble avenues
of approach to the building by the Champs Elysees from
all directions—the vast assemblage, numbering not far short
of twenty thousanl persons (functionaries included) were
all disposed in their places with ease and regularity within
an hour and a half, and disparsed again after the ceremonial
with as much or more ease than often does the congregation
of a fashionable church in London.

The centre of the side of this building to the north, or
that facing the great central avenue of the Champs Elysees,
was that chosen for the grand estrade, occupied by the
throne, and for the seats of the ecrowned heads and
other great guests of the occasion. The approach to this

latform was from behind the throne, therefore, its level
ing several feet above the central area, and it was
approached in front by a broad and carpetted flight of
Ete;fe‘ canopied above and behind with carved work, velvet
and gold at either side, marked off by grand emblematic
fluted columns of vast proportions, and in style of conven-
tionalised (Turiuthi:m—ricﬁoiu matt and burnished gold
all over—draped in deep crimson velvet, whose massive
folds were glowing with gold lace and embroidery, and
ranged with crimson velvet and gold chairs of state, at
either side and behind the three of more special splendour
destined for the Emperor, the Empress, and the Prince
Imperial, and carpetted beneath in tints of rich and
sombre erimson. Nothing could look more imperial than
did this, the centre point of a display where everything was
superb.

All round the springing level of the great translucent
roof arch above a continuous moulded cornice had been
formed, in tints of crimson and gold, broken at short and
equal intervals by panels marked out in a bold and noble
style of scroll work in matt gold, and bearing the names,
in golden letters, of the various nations and States who
have borne part in the Exhibition. Beneath this all round
hung for some feet in depth a vallance of crimson velvet
cut into deep pendentives, and broadly edged with gold.

The columns at either side marked out the length of the
double storey into twenty-six intervals, with seven such at
either end; and at either side of these vertical members, in
grand and massive folds, hung crimson velvet and gold-
edged draperies, which reached and dropped behind the
continuous gold and erimson emblazoned balustrade which
fronted the surrounding galleries. Beneath these, decora-
tions of like character approached the level of the ground
at about the mid height and breadth of the bank of
rising seats all round the ground floor. The boarding of
the eentral area was tinted a sombre maroon, and this also
was the prevalent tint of the carpeting with which all the
rest of the floor was covered, and of the seats, &e., throughout
the whole area,as wellas that of theencireling wallsround all.
But little of the cast iron of the columns or of their finely-
shaped brackets supporting the building was left visible,
but where these could be seen their clear light grey colour
answered well to the eye with the great prevailing tints of
rich deep sombre red, relieved by grand and sweeping
bands of gold. At the gallery balustrade and in front of
every column a fan-shaped group of national flags, corre-

sponding with, the nation whose name was written above,
" was placed. The prevailivg tints of, these, in great part
' bright red, white, yellow, aud here and there a bit of green
| or blue—were made with wonderful skill to harmonise with
. the general tone and tint of colour. Over head the great
arch of glass supported by the eful and delicate lines
| of iron grey of 1ts really elegant roof framing was covered
all over outside by calico, in alternate very broad trans-
: verse bands of ambery white, dotted over (L;luinr:un:i:, with
golden stars and with narrower double bands, with a line
of white between of a soft and delicate green alternately
| at intervals of some ten or twelve feet.

This rich-looking velabrum mitigated the rays of the sun
of the glorious day, than which even Paris could present
not one finer nor more serene and lightsome, and tempered
the clear daylight that reached the 1mmense area below to
its remotest corners. In the great concave below this arch,
and following its general curve, hung innumerable ban-
nerols, apparently of silk, with pointed lower ends and
%u!deu-tuuched and fringed surfaces, which, gently moved

y air currents, floated outwards in tints and colours vari-
ous and bright, but all in excellent harmony with all the
other colours around.

The back vertical surfaces, so to say, of the galleries
above and below were of a sombre reddish colour, and,
without obtruding on the eye, completed the cincture of
this truly imperial hall, as constituting its surrounding
walls, Through these, above and below, many vomitoria
gave entrance and egress.

At the east end, upon the floor level, was the orchestra,
occupying nearly the whole of the semicircular space at
that extremity, and backed by the bright array of silvered
pipes of the organ, and Ly the five-and-twenty harps that
were destined to swell the harmony of Rossini’s hymn.

At the other end was the broad flight of steps giving
entrance to the central area of the floor, for those of the
ten great groups and classes of the exhibitors who were to
be honoured by rewards. These, as they arrived, headed
each by its inscribed banner borne aloft, took up their
places upon veivet-covered fauteuils, placed crosswise upon
the middle floor space at intervals, separated by emblematic
trophies.

Along the centre line of this central space, and sepa-
rating these collections of seats, were arranged with general
cood taste, ten large trophies, representing—in a sort of
half-realistic, half-allegorical or symbolic manner—-the ten
sreat %"'““PE into which the material of the Exhibition has
een divided, These trophies were perhaps as good as the
conditions rendered possible, but it is hard to draw
poetry oat of pickles—as was more markedly evident to our-
selves .n 1862—and upon the whole, perhaps, these trophies
were rather viewed as an inevitable necessity, intended to
mark, by outward and visible signs, the purpose of the
moment, than as matters of choice and good taste ; and
so the less said about them the better, beyond this, that
even in these there was nothing very incongruous, and ab-

| solutely nothing offensive to eye or taste.
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The entrances to the building were opened at noon, and

within an hour some sixteen thousand persons had, without
difficulty or confusion, taken their seats. The t orches-
tra was filled with its regiment of five hun instrumen-

talists, and the front slope of its great hemicycle occupied
by the graceful chorus of female singers in white muslin
uniform dress—about twelve hundreg ‘ferformem in all.

The central area rapidly got peopled by the great well-
dressed, and yet motley crowd of men privileged to this
part of the hall, who moved about the central s and
around the broad belting pathway, and watched the
rapidly filling seats of both storeys, as those galleries got
filled with their occupants, amongst whom was the chief
part of the ladies present. These, with their brilliant
toilettes, soon converted the sombre maroon of the empty
seats into a living parterre of more than floral beauty; and
at the distance of a few hundred feet —for of such distances
we must speak in attempting to sketch visual effects in such
a hall as this—the Dright hues of the women's dresses
became harmonised into a strange sort of iridescence, that
almost made one unconscious of the prevailing darker tints
of the clothing of the intermingled meun.

The usual strange figures that we remember at the great
ceremonies of our own Exhibitions of 1851 and 1862, con-
tinually met one in the moving and standing central
crowd of men; but here they were more remarkable
in many ways than on those previous occasions.
Hungarians, 1in their grand furred and jewelled
cloaks and gold-spurred boots,- the very type of the
medieval noble of a mnation of cavalry — French
marshals, whose very names are as the trumpet call
—churchmen of every creed and church that acknowledges
one Goa and father of all—Armenians, rabbis, doctors
of the Jaw, members of universities—Turks—the Russian
of the far-off North—Japanese, with swarthy skin and
jetty hair, and gleaming i.utélii{gence of eye—Chinese in
strange brocades—Danes and North Germans, with clear
grey eye and yellow hair and drooping moustache—the
olive cheek and broad forehead of Italy—Spaniards so like
but yet that can never be mistaken for those last—the
Emperor might truly say all Europe was before him.

The uniforms, too, of almost every corps of every army
in Europe were thickly sprinkled in the brilliant throng,
and amongst these were here and there well distinguished
the scarlet tunies or dark blue and gold of our own
Engineers and Artillery, with a fair show of the soberer
tints of our volunteers. Strange and quaint, and occasion-
ally even grotesque-looking pigmies in gowns and collars,
or badges of medieval workmanship or type, proclaimed
the i)ru:asenr:e of mayors, and aldermen, and burgesses, or
syndics and burgomasters, from the great cities ana ancient
hives of industry of the Continent and of England. Scores
of others met the eyes, and were as fast supplanted in the
brain by fresh imagery as this huge human kaleidoscope
perpetually moved and changed.

At half-past one the doors and entrances were rigidly
closed, and woe worth the man whose tailor's habits, or
whose own had made him late.

The ushers of the executive authorities moved about and
requested all to be seated. The human voices, that before
sounded like the wind in the distant forest, got gradually
hushed, and as two o'clock approached—the hour fixed for
the commencement of the ceremﬂny—exgectatiion was on
tiptoe, and every face of the gathered and now marshalled
and stilled thousands was turned towards the centre of the
northern fagade, expecting the Emperor.

A few minutes more and the * Vive—vive—
C Emp—r—eur—'s” swelling nearer and nearer, the
slightly-heard clash and clank of sabres and harnesses out-
side, and then the rolling of drums and bray of trumpets,
preluded the entrance of the Emperor and Empress.
The sounds without had not died away when on they
came, the foremost man of all the world and the graceful
sharer of his throne, with their heir to be—the boy now
looking healthy and well—leading the way, and after a
moment’s pause and greeting, the Emperor and Empress
took their seats.

Their reception was enthusiastic, if judged of by the
shouting of “ Vive I Empereur,” which now made the great
concave ring again, and was again taken up by the vast
crowds outside, whose shouts once more reverberated upon
the ear as the vast assembly within got seated and hush
and the great dais around the throne got filled with the
crowd of potentates, principalities, and powers—the guests
of the Emperor and of France.

Amongst these the most conspicuous, or at least the most

observed, were the Sultan, the Prince of Wales, the little
Prince Imperial in his black velvet tunic and knicker-
bockers and scarlet stockings, the Princes of Orange and

of Saxony, the Duke of Cambridge, Prince Teck, the Prince
of Prussia, Prince Humbert, Mohammed-Mourad-Effendi
the heir to the Sultan’s throne, and of the emperor’s family
or race, the Princess Mathilde and Prince Napoleon, who
looked the living image of his great ancestor, as he sat on

‘the Emperor’s extreme left, and almost motionless during

the entire ceremony, .

The assemblage is complete—a concourse worthy of a
grand occasion. From his throne at either side of the
steps, ascending to which are ranged a few gigantic Cent
Gardes, mntinn%e:ss as armoured statues, the Emperor sees
below and before him his Ministers of State, his marshals
and admirals, and the great officers of the Legion of
Honour. Below these, again, the members of the Imperial
Commission of the Exhibition. To the right of the estrade
of the throne are the household, the Senate, the Legislative
Assembly, the Council of State ; the representatives of the
great bodies of the law, of the Council of Public Instruc-
tion, of the Institute of the Clergy of Paris, of the various
Protestant churches, of the Jewish consistory of Paris, of
the municipal bodies of Paris and of France, of the tri-
bunals of commerce, and various others.

‘Opposite the throne is the brilliant assemblage of the
foreign' diplomatists with their ladies. To the left of
these, and in the front benches of the seats, are the execu
tive commissioners and higher functionaries of the various
foreign nations, acd upon th: corresponding seats to the
right are the foreign jurors.
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The seats upon .
and left of the throne upon the northern side, are occupied
by the corresponding functionaries of France, and some
others; the reserved seats of the grﬂuud floor and those of
the galleries are oceupied by invited guests, the ladies of
commissioners, &c., and by the season ticket-holders at

Evary gound is hushed as the first notes of Rossini’s
grand hymn swell forth from the orchestra. IHere are the
words as written by M. Emilien Pacini—it would be easy
to find fault with them in some respects. They rather lose
sight of the rest of the world in presence of Frauce and
her glory, snd seem to forget that the glory of the moment
is that of all Europe, or rather of the whole civilised world,
and that it is not simply for her own sake and her own

orification that France has given birth to the occasion.
E!ha Emperor in his speech avoids this mistake. However,
it would scarce be fair or worth while to criticise too closely
words which are, after all, but a sort of solemn lyric, and
not perhaps much more than a vehicle for the grand music
with which they were uttered—here they are.

A NAPOLEON IIL
ET

A BOX YVAILLANT PEUPLE!
HYMSE DE NosSsiNT, PAROLES DE M. EMILIEN PACINT,

Ux Poxtire (Sole). Versons galment, 4 nos soldats

(Douze basses-tailles 4 'unisson). L*"g;“" S — et Toubli du
: J triépas !
S e oy Dans la bataille,
e S il
‘s es réguments
Enl:ﬁﬂ::&: En;;;! Eclaircit les rangs,
Et pendant la guerre. m“ﬂ ];g’::l‘im
" Par des suceds nouveaux Dans 1o sillon, .
Couronne nos travaux ! Au bruit du canon,
Le Caxun (Peuple, Soldats, %unnd les blessés
de. de.) ombent pressés,
Dieu tutélaire ! - A leur lm'm:.jlrl,
: A n risque ses jours,
o e e Pour nos amis bat notre
Entends la priére ! coeur ! s e Bix
Pendant Ja paix Aide au vaineu! Gloire
Par dﬂ BUCCes Noaveaux L PoXTIFE.

Couronne nos travaux,

Lk PONTIFE.

Dieu, que tout révére,

Daigne, du haut des Cieux,
Ecouter nos veeux,

Et sur tes fils pienx
Abaisser les yeux.

Du Ciel implorons la clémence,
Peuple, 4 genoux !

INvocaTiON.
O Providence,
Notre espérance,
Garde la France,
Protége-nous !

(Ensemble). Sainte patrie,
Le PosTire ET LE CHEUL Arts, indu_-tt-:e,
Dien tutélaire ! A ton génie !

Tout rend honneur.
Pour sa grandeur,
I"our son bonheur,
Veille, Seigneur,
Sur I'Empereur !
France, & son régne, honneur !!
Reprive du chour

De nos héros, dans les combats,

O toi, notre pére,
Des coours francais
Entends la pricre !
Pendant la paix
Et pendant la guerre.
Par des suceds nouveaux
Conronne nos travaux.
Que la France prospiére !
Pour sa grandeur,
Pour son bonheur,
Veille, Seigneur,
Sur I'Empereur !
France, i son régne, honneur !

Cneuk DE FemwEes ( Vivandicrea).

De nos héros dans les combats,
Braves comme ecux, suivons

les pas !

Large as was the orchestra it was not more than sufli-
cient to fill the immense space; and the finer traits of the
music, such as that of the twenty-five harps, said by those
pll.ceé uear to have been enchanting, were hardly heard at
the opposite end of the hall. As the last rolling chords of

Rossini's spirited and imaginative composition swelled into
unison with the clash of

great bells and the discharges of
cannon outside, the Emperor swiled even to approaching
laughter, and with a momentary expression that might
arise from this finule coming very near the line that termi-
nates the sublime,

In a few moments more, and after a few more vives,
M. Rouher, the Vice-President of the Imperial Commis-
sion, read his report as follows : —

Sme,—"* At the commencement of this solemnity the duty of
the com instituted under the honorary presidency of the
Prince Im whom we have seen with so much joy near the
Emperor, 1s to retrace a rapid sketch of the efforts it has made to
accomplish the mission confided to it by your Majesty; to point out
the and effective co-operation which has facilitated the reali-
sation of its work; and, lustly, to indicate the principal character
and results of this great International Exhibition.

“ The obstacles which the Imperial Commission had to overcome
were considerable, It was necessary to completely transform the
Champ de Mars, to raise the constructions which form the orna-
ment to the park; erect the Palace, a vast monument which
extends over a surface of 15 hectares (2) acres each), then to
instal and classify the products; and y, to forsee and satisfy
the requirements created by that immense agglowneration of

and persons.

*“The time for attaining such a result was parsimoniously mea-
sured out to us ; some months only were allowed, and a prolonged

duration of unfavourable weather its employment.

“The proportions of the und were besides much greater
than those of preceding Exhibitions, as will be shown by the men-
tion of a few I;nn- g -
the and its dependencies was,

“The surface ocecupied
in 1855, 16 hectares ; in 1862, 124 ; and in the present Exhibition,
of which the covers more than a third. The number of
tors 000 in 1855 ; 28,000 in 1862 ; and 60,000 in 1867,

was
*“The 'Fl‘lﬁgﬂf the products exhibited must be estimated at not
palace

Aide au vaincu ! gloire au vain-
queunr !
Cri (Zénéral :—
ViIve LEMPEREUR !! (T'rois fois).
Le Canon lonne— Les Cloches

sonnent a loute volée— Les Tam-

bowurs battent aux champs.
FIN.

less than 25,000 tons. The direct communication established be-
tween the and"the continental rail ways could alone furnish the
means of conveying and installing, with n
and eare, that enormous Ll?ﬂv of
which arrived during the few da the month of March. The
motive force for working the different machinery represents
more than a thousand horse power. The hydraulic service is esta-
blished on the basis of a distribution of water sufficient to provide
for the wants of a city of 100,000 inhabitants,

“Notwithstanding the gigantic labours to meet such
necessities, the work was at the fixed, But has suc-
cess crowned the undertaking? Have those united efforts deserved
the double and us reward at which they aimed —your Ma-
jesty's approbation and the suffrages of public opinion ?

“If we are not deceiving ourselves the judgment is at present

ecessary expedition
n‘l:!wh, the greater part of

the same level as these, but to the right |

. Every one is struck with the conception of the
plan and the facilities it nlmfurnnmpunmnmdltmg. All
approve of that law of unity which has assembled in the Champs
de Mars: Fine arts, manufactures, agriculture, and horticulture,
formerly disseminated in different places, but which present in
the same enclosure all the manifestations of human activity.

“Public opinion acknowledges that the building, which for a
moment was the rubject of criticimmn, is perfectly npprosriatu for
its use. The world comprehends that the necessary conditions of
a clear and methodical classification of the various nations and
their products could not be sacrificed for a monumental aspect,
and tEa.t lofty galleries would have reduced in a nee the
objects exhibited insteal of placing them in relief in their real
position. A nave of vast dimensions was exclusively reserved for
the use of the machinery and for those powerful engines of modern
industry which require an installation in proportion to their bulk
and a space in which their force and precision may be exercised
without confusion, impediment, or danger.

“The bold dimensions of the eircular gallery, accommodated
with a platform, which isolates and protects the public from the
contact of the machinery, have successfully realised that pro-
gramme, and shown both the perfection attained by the French
constructions in iron, and the great merit of the engineer who
directed those works.

* The favour of the French and foreign visitors has also con-
gecrated the success of the workshops of manual labour, in which
may be scen the skill of the workman ingeniously transforming
the matter, and competing with machinery in perfection and
rapidity ; of the galleries of the history of labour, rich with the
treasures borrowed from public and private collections ; of the
park with its workmen's lodging houses, its models of the con-
structions of diffcrent countries, so original and pieturesque ; of
the reserved garden, a sort of oasis improvised in tl;n midst of an
arid locality ; of the measures adopted for profiting by the

roximity of the Seine, which gives to those varied pictures the
[:nrtlur of the river iteelf, animated with the flags of its flotilla of
pleasure craft ; and lastly, of the Exhibition of Billancourt, where
the agriculturist may see at work the implements in which he
takes an interest, and follow experiments in the different modes
of farming.

“We may be permitted, Sire, without offending the laws of
modesty, to enumerate with some cmlmncy all those elements
of success. The efforts of the Imperial Commission, the great ex-
perience and devotedness of the Commissioner-General, the un-
tiring zeal of those who co-operated with him, would not have been
sufficient to overcome the difficalties of the undertaking. We
have only takena lmndnri part in the work ; the principal honour
of it belongs to others, and we wish here to express our gratitude
towards them. The foreign commissions, com d of eminent
men of all countries, hmre.ﬁ‘un permitted, in their re:gzctivn Bec-
tions, the most complete latitude, To them therefore, belongs the
merit of all those original and elegant installations which have
contributed so greatly, by their variety, to the beauty of the
whole,

pronounced

‘““In the French section the work of granting admissions was

performed, with & conscientious zeal, by special committees. The
admission once given, it became neces to proceed to the busi-
ness of receiving and placing the articles, Instead of centralising
this delicate operation in its own hands, the Imperial Commission
confided it to syndicates of delegntes, frecly chosen or acoepted by
the exhibitors, and these have acquitted themselves of their charge
with a disinterestedness and impartiality unanimously recognised.
But the true producers of all those splendours which are admired by
cruwilsof eager visitors are the heroes of thisgreat solemnity, the fifty
thousand artists and manufacturers, with their millions of work-
men, the labour of whom constitutes nt once the wealth of nations
and the history of civilisation. The most worthy of the compe-
titors had then to be chosen, The task was peset with difficulties;
it was confided to an International Jury, a great and imposing
tribunal, com of 600 members selected from among the
scientific, manufacturing, commercial, artistic and social nota-
bilities of every country. This tribunal has been unceasingly
occupied; it has been able to raise itsclf to those elevated and
calm regions where every partinlity disappears, where the spirit of
patriotism itselfl is extinguished in presence of a sentiment still
more noble, that of Justice. Under this generous inspiration the
questions as to pre-eminence among the various industries carried
on by rival nations were taken up and solved with great certaint
of judgment. Thanks to an activity which has overcome all
fatigues, the decisions of the jury have been completed, and the
result may now be proclaimed in presence of your Majesty.

“The jury has awarded to the Exhibitors: 64 nd prizes
(including those for the Fine Arts); 883 gold medals; 3653 silver; |
(565 bronze, and 5801 honourable mentions. These figures do not
comprise all the rewards given to the Bth and 9th Groups (Agri-
culture and Horticuiture), which will not be awarded until the
close of the Exhibition. Notwithstanding the great number of
these reconipenses the jury was obliged to limit its choice, and to
omit mentioning many { ished merit,

nteresting objects of distinguis

and efforts in manufactures worthy of the highest encouragement. |

gmuﬂll

“The organisation of the Tenth Group and the institution of
rewards have had for their object the solemn manifestation
of those moral ameliorations which are ut the same time the duty

and the honour of humanity. This p com those objects
which particularly concern the phy mate and moral con-
ditions of the ulations. It follows the labourer in the

different phases of his existence—infant and adult schools ; cheap
articles of domestic use, dwellings, clothing, products, imple-
ments and modes of labour. Thix plan, conscientiously carried
out, exhibits clearly for the first time those modest but powerful
elements of sociil progress which were almost n in the

was intended to

systems of exhibitions.

**The creation of the new order of recompenses
show the services rendered by persons, establishments, and dis-
tricts, which, by a special isation or institution, huve formed
the bases and assured the development of the good harmony
between those who co-operate in the same labours, That institu.
tion has given rise to a vast and minute inquiry pursued d
a period of wix months by the jury in the principal countries wh
have taken part in that competition, and on all the facts rels
to that problemn, the equitable solution of which concerns the
stability of modern society. Our labour will not have been without
its fruits, It will have imitators. It will open new horizons to
the explorations of enlightened and generous minds. It will be
the honour of the Universsl Exhibition of 1867 to have cleared the
way for those important international investigations.

“Thus, the Universal Exhibition reveals new industrial
ceedings and initiatives which, without it, wight have rem

werless or unknown; brings to light that law of the division of

bour which is an ductive between mnations as among indi-
viduals; consecrates in a striking manner those principles com-
mercial liberty boldly inaugurated in France by your Majesty; in-
creases economical relations among different nations, and marks,
at a not distant dote, the beneficial solution of the problem of the
unification of weights, measures, and moneys.

“The Universal Exhibition produces still more valuable fruits;
it dissipates inveterate prejudices, destroys feelings of hatred which
have lasted for centuries, and gives rise to sentiments of recri-
procal esteem. The nations, attracted by that extraordinary
spectacle in this splendid capital, seck in vain for traces of past
revolutions, and find everywhere the grandeur and p
which produces the security of the present and just confidence in
the future. The princes and sovereigns, drawn here by a nohle
hospitality, come by turns to exchange in this temple of civilisa-
tion those friendly words which open calm horizons to all human
activity, and strengthen the peace of the world.

** For all those reasons, Sire, the Universal Exhibition of 1867
will furnish a brilliant page in the history of your Majesty's reign
and the grandeur of the 19th century.”

After the completion of the reading of the report the
Fmperor rose, and read the following speech in a fine,
clear, firm, loud, and manly tone of voice; one that gave
good assurance to those present that his strength and
health are such as may enable him—should such be in the
plan of Providence—to reign and rule yet many years
in France. Although the Emperor was clearly heard, even
to the two extreme ends of the great hall, it was impos-
sible to catch more than a sentence here and there con-
nectedly at those remote points. This arose in part from
the anxiety of all to hear him, cansing some thousands to
stand up, and that giving rise, at one or two moments, to
angry and unsecmly cries to sit down from some others,

The Emperor on coming forward said : —**GexTrLeMEN, —Afteran
interval of twelve years I have come for the second time to distribute
the rewards to those who have mostdistinguished themselves in those
works which enrich nations, embellish life, and soften manners.
The poets of antiquity sang the praises of those great games in
which the various nations of Greece assembled to contend for the
prize of the race. What would they say to-day were they to be
present at these Olympic games of the whole world, in which all
nations, contesting by intellect, seem to launch themselves simul-
taneously in the infinite carcer of progress towards an ideal
incessantly approached without ever being able to bhe attained.
From all parts of the earth the representatives of science, of the
arts, and of industry have hastened to vie with each other, and
we may say that peoples and kings have both ecome to do
honour to the efforts of labour and to crown them by their
presence with the idea of coneilintion and peace,

““Indeed, in these great assemblies, which appear to have no
other object than material intercsts, a morsl sentiment always
disengnges itself from the competition of intelligence —a senti-
ment of concord and civilisation. In drawing near, nations learn
to know and to esteem each other, hatred is extinguished, and
the truth becomes more and more evident that the prosperity of
cach country contributes to the prosperty of all.

**The Exhibition of 1867 may justly be termed umiversal, for

The jury on the new order of rewards has not less worthily per- ' it unites the elements of all the riches of the globe. Side by side

formed its task, which was complicated by difficult investigations, = with the latest improvements of modern art appear the
because the duty of this jury was not to examine manufactured ' of the remotest
It has | time the genius of all
awarded twelve prizes, twenty-four honourable mentions, and four | in addition to the marvel luxury

products, but to analyse and compare social facts.

uitﬁw.
“The prese
rewards still higher.
most eminent of the competitors in this
Imperial order of the Legion of Honour,

nt solemnity is erowned by the
Your Majesty has deign
ific contention your ]
e Imperial Commis-

displays also that which is demanded

proclamation of many. The interests of the labouring classes have never aroused
ed to accord to the I more lively solicitude, -

roducts
es, 5o that they represent at one and the same
and of all nations. It is universal, for
brings forth for the few it
by the necessities of the

Their moral and material wants, their
education, the conditions of life at a cheap rate, the most
productive combinations of mssociation, have the object of

sion lays its most humble thanks at the foot of the throne for this ' patient inquiries, of serious stody. Thus, all improvements

testimony of an august sympathy, I
‘* Permit us, Sire, before mnn{nding this re to offer some |
upon the ¢ and principal results of the Universal |

bition, without, however, presuming to measure jts entire
scope, political and internation One of its claims to the atten-
tion of contemporaries and of posterity is certainly its charncter of
universality. Not Europe alone has taken part in this competition; |
the new world, Africa, and the extreme East have contributed new
features to it. The United States of America, kept away in 1862,
from peaceful emulation by » great war, have claimed, in the Ex.
hibition of 1867 the place which their political and industrial im-
ance in the word assigns to them, and they have nobly main-
tained their position. The Central and Southern States of America,
who have confided their collective interests to the zeal of a syndi-
eate, have im an exceptional brilliancy to their collections.
The Ottoman Empire and the Mahometan States of the west and
north of Africa have not confined themselves to -undi:i:heir pro-
ducts; they have, in some sort, initisted us in their civilisation, by
transplanting their monuwnents, their habitations, and the
spectacle of their domestic life to the Champs de Mars. The
honour of the innovations is due to the personal interven-
tion of the sovercigns of the States in question, who re.
solved themselves to take charge of the organisation of
their collections. The countries of the extreme East, which
heretofore had lheld aloof from our international exhibitions, have
been brought by the zeal of our consular agents, of cur merchants,
missionaries, and men of science, to take part in this competition
of the nations. The genius of invention has multiplied time and
annihilated space, Tf::u great and industrial nations, Persia,
C Japan, and their satellites, have now been drawn within
the orbit of our civilisation, to the great advancement of pros-
perity and of universal | . This assembling within the
same walls of every people, ha no ambition save that of doing
well, no rivalry except that of being better, and emulously
ﬂlhji?iﬁﬂﬂ their products, their resources, and inventions, presents
itself to the astonished intelligence and to the soul filled with
emotion as the grand and imposing picture of the successive
conquests made by the labour nr centuries, and of the incessant

progress of human perfeetibility.

march forward. If science, by turning matter to account,
liberates labour, the cultivation of the mind, by subduing vices,
prejudices, and vulgar passions, also liberates humanity.

** Let us co te ourselves, gentlemen, upon having received
among us the wajority of the sovereigns and princes of Europe,
and so many distinguished visitors. Let us also be proud of
having shown to them France as she is t, erous, and
free. One must be destitute of all patriotic faith to doubt of her
greatness ; must close one's eyes to evidence to deny her pros-
perity ; must misunderstand her institutions, tolerant sometimes
even of licence, not to behold in them liberty.

" Foreigners have been able to appreciate this. France—
formerly disquieted and casting out her uneasiness beyond her
frontier—~now laborious and calin, always fertile in generous
ideas, turning her genius to the most diverse marvels, and never
allowing herself to be enervated by waterial enjoyments.

" Attentive minds will have divined without trouble that
notwithstanding the development of wealth, notwithstanding
enticements towards prosperity, the fibre of the nation is al
ready to vibrate as woom s the question of honour and
country arises ; but this noble susceptibility could not be &
subject of alarm for the repose of the world. Let those who have
lived for a short time amongst us carry to their homes o just
opinion of our country, let them feel persuaded of the sentiments
of esteem und sympathy we entertain for foreign nations, and to
our sincere desire to live at peace with them.

*'I thank the Imperial Commission, the members of the jury,
and the different committees, for the inte t zeal they have
displayed in the accomplishment of their tasks, I thank them,
also, in the name of the Prince Imperial, whom, notwithstanding
his tender age, I have been ha to associate in this under-
taking, of which he will retain the remembrance, 1 hope the
Exhibition of 1867 will mark a new era of harmony and of pro-

8. Assured that Providence blesses the efforts of all wh
ike ourselves, desire good, I believe in the definitive trinmph
the great principles of morality and justice, which, while satisfy-
ing all legitimate desires, are alone able to consolidate thrones, to
elevate nations, and to ennoble humanity,”
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When the Emperor had finished, which was instantly
followed by loud applause and renewed cries of * Vive

P Empereur!” the ten groups of intended recipients foi | Moreton (Wolverhampton), Milward (Redditch), Morewood and
ap- ' Rogers, Rickett, Smith and Co., Stickley, Walker and Parker,
hall at | Webster and Horsfall, Wigan Company, Zobell, Townsend and Co.,
| Page, Adams, Baker and May, Britannia Rubber, Burgoyne, Bush,
| Calley, Clark, W. Cook an
| Martin, Dodge, Garrod, Goodwin, Green, Haas and Co., H
- and Simpson, Holland,
. Langton and Bicknells,
. Lowe (Manchester), McDougall, McKay, Mason, Nimmo, J. N.

rewards, with banners still borne aloft before them,
proached the throne, and were ranged across the
either side, and then, by order of the Emperor, M. For-
cade, the Minister of Agriculture, Commerce, and Public
Works, as also Vice-President of the Imperial Commissior,
read aloud the list of the awardsin the ten groups, and also
those of the new order of recompeunses for establishiuents
or localities where there exists the greatest mutual goodwill
and well-being between the members of their population.

The men to receive these rewards, as wellasthose promoted
to the highest rauks of ion of Honour, were then called
up successively (in each group) and received their rewards
from the hand of the Emperor seated. The medalsordecora-
tions were handed to the Emperor in succession by Marshal
Vaillant, also a vice-president of the Imperial Commission.
When the medal awarded to the Empercr himself in
Group 10, for workmen's houses and model farms, was
announced, the little Prinee-Imperial took the medal from
the hand of the marshal, and with the naive and lithesome
grace of childhood bhanded it to his father. The distribu-
tion of rewards thus ended, the Emperor and Fmpress,
with the Prince, the Sultan, and the Prince of Wales, and
a large attendant suite, descended from the estrade and
passed right round the hall by the broad pathway we early
described. From the length of the traject this oceupied
some time, momentarily interrupted for a second or two,
as il was at frequent intervals; by the presentation of the
members of the several foreign commissions to their
Majesties by M. de Play, of the Council of State and Com-
missioner-General of the Exhibition.

During this promenade the noble music of the orchestra
was almost upattended to and completely drowned in the
vivas that greeted the Emperor right heartily upon all sides.
With none of these noisy expressions of good-will and
respeet did the Emperor and kmpress seem more pleased
than with the deep-voiced and hearty burrahs which spon-
taneously rose from the large collection of British commis-
sioners, jurors, and representatives present about the
south-west part of the hall.

The eircuit over the Emperor and his eortdge ve-ascended
the throne. His Majesty then thanked the Imperial Com-
mission through bis Minister of State, and the ceremony
was at an end. At forty minutes after three o'clock the
Emperor and Empress withdrew, the coréége of the Sultan

receding theirs to the Palace of the Tuileries. Within
ess than an hour the great building was empty, and its
late occupants, in number equal to that of a large army,
had ceased even to crowd its precinets. Such are some of
the fruits and advantages of good order, clear provision,
and exactitude on all sides in such matters, coupled with
broad and roomy avenues of approach from all sides. The
want of these last alone, with respect to any large buildin
we possess in London, would prevent the possibility of

our attempling with snccess a gathering so vast as this |

which we have just described, even if nothing else stood
in the way of it.

It will probably be many a year however before such an
occasion shall again arise to call forth such another assembly
as this—one in many respects the most remarkable and
even aungust that the world has witnessed; for although we
maj' uol blind our eyes to certain of its aspects, nor mis-
judge tinsel for gold there, any more than we would mis-
take these in the ephemeral decorations themselves of the
moment, it is yet impossible not to see in this great cere-
monial the outcome and recognition of many thoughts,
that in the end shall chase away some of the darkness and
superstition—the cruelty and self-inflicted woe—of men and
nations, and shall thus ¢ nstitute a more real and lasting
advancement of the human family towards the happiness
inberent iu the good and true, than even all the taugible
and material benefits which the Exhibition itself offers to
our hands and senses,

WE bave had no small difficulty in obtaining an aceurate listof the
namesof those who received medals, &e., on the lst inst., all the
lists hitherto wade public are excessively inaceurate. That which we
lay before our renders may ibly require some correction, but the
corrections, if any are needed, will be excessively sinall.

First on our list comes the Grand Prix. The recipients are
Krupp, Petin, Guudet et Cie., Schneider and de Meolon, Lapy,
(Beaucourt), and Whitworth for tools.

Gold medals have been awarded to Sharp, Stewart, and Co., and
Merryweather for steam fire engines; Howard of Bedford, Clayton
and Shuttleworth, Fowler, Garrett and Sons, Ransowe and Sims,
and Hornsby ; Howard and Bullough, of Accrington, for looms ;
Leeming of Bradford, Hodgson, Hooper, and Henley.

Silver medals have been awarded to Carrett, Marshall, and Co.,
pumps; Bryan, Donkin, and Co., engines; Eades, Birmingham, for
eys, recently illustrated in THE ExciNeer; Glover, gas
meters; Gwynne, centrifugal pumps; Lloyd, fans; Pooley, grain-
weighing wachine; Reading lronworks Company, steam engines;
Shand and Mason, fire engines; Tangye, pulley tackle; Weston,
differential blocks; Davies, steam striker; Thwaites and Car-
butt, Worssam and Co., De Bergue and Co.; Tannett,
Walker, aud Co., Keighley, Bradford; Parker, Dundee, Hat-
‘dl'll?. Keighley, Schmidt, Haywood and Co., Hall, Avelin
and Porter, Samuelson, Marshall and Sons, Bental, Ricl mnnﬁ
and Chandler, Robey and Co., Turner, E. R. and F., Coleman and
Norton, Picksley, Simms, and Co., Penney and Co., Smith and
Sons of Peasenhall, Lilleshall Company; Pooley, for weigh-
; Turton and Son, Elliott, Ladd, Selman, Stamford, Adams,
ie, G. Blackie, Nicvle, and Captain Benham Bowser, Barlow
and Jones, Crewson, Hawkins, Kesselmeyer, Langworthy, Tolson,
Maetier, Middleton, Mitchell, Shepherd, Willett, Greenor, Laing,
Reilley, Small Arms Company, itworth, Cocks, Plumbago
, Fox, Walker, and Co., Galloway, Hicks, Hargreaves

and Co., Porter, Thomss, Wanzer. Blanchard, Blashfield. Chubb, | that human nature is too susceptible of the impressions
! ! , [ Mawand made by appearances to enable any

Co., Peake, Pulham, White Brothers, Colomb, Denny, Gisborn, = pletely to despise prestige. The only English coal-owners.
Hals Ravenhill, | E"hn have taken much trouble about their exhibit are the
Wigan

C. V. Cole, J. Cliff and Son, Doulton, Hobbs, Jennings,

in, C, Mi Palmer's C .
Nl Rt ), Balnecs. Company

The following is a list of the British exhibitors to whom the
bronze medul has been awarded: —

Messrs. Cole, Statham, Aire and Calder, Edmondson, J. Green,
Heaton, Pellatt, Ward and Webb, Mappin, Watherston,
Shaw and Fisher, Benson, Holdsworth, Johannsen,
Sewell, O. Vivier, Walker, White, Adams, Brown and G |

. A reen,
o oy g e e Ky
_ : Cowm v von

Blzma.l_lg_hun Iron an
“Clack and Oo. ilkosts. Compang, Davis:

Stewartand Co., Baines, N. Deiries, Electro Magnetic Company,

~at a depth of 565 yards. The sum of all the workable coal

(Cardiff), English and Australian Copper Company, Greene's Tube
Company, Greening, Haswell Coal Company, Heeley, Hill(Birming-
ham), Dr. Honeyman, Macdonald and Field, Martineau and Smith,

One of the two samples of coal exhibited below the model
is the celebrated Wigan cannel, the composition of which is
volatile matter 37 per cent., fixed carbon 60 per cent.,
residue 1'8 per cent., sulphur 0°2 per cent.,, water 10
‘per cent. Volume of gas per ton, 10,160ft. ; specific
gravity 1268, percentage of coke 62, percentage of
carbon in ditto 97, percentage of cinders in ditto 3.
John Watson and Son have a model in Loghead cannel,
and show several products of its distillation, and the
Gstalyferra Company, Swansea, have a fine specimen of
anthracite.

The South Wales districts are represented by the Aber-
dare Coal Cumﬂny, the Bodringalt Coal Company
(Davis and Bons, Merthyr), who announce that they have
supplied all the coal used by the French Imperial mail
steamers to South America for the last three or four
years, the Glyncorrwg, near Briton Ferry, and the Bwllfa
Colliery, Aberdare, who send two neatly chipped
cubes of fine anthracite coal, and we must not forget
some capital specimens from Blaenavon. Scotland, as
far as we could see, has only one representative, in the
shape of a piece of the Duke of Hamilton’s Lesmahagow
‘cannel. The North Wales Coal Cﬂmllmn:.' appear with

, - : ' i f cannel, shales and parafiin, and oil
vey and Co., Hurst, Huxhams and Brown, Inglis, Lloyd’s Register, | "V/1€¢ Specumens o P , _
Matthew, Oswald, Richardson, J. Taylor and Sons, Ward. '| products therefrom. In the park the Bwllfa Colliery

In the foregoing list we have included only the names of those ﬂ"ump&l‘ly have a fine block of ullthracit:e, hard, compact,
who have exhibited in departments connected with enginvering | and bright, and the St. Edmund’'s Main Coal Company

science, and we have not classified the departments under which ' have also a column about 10ft. high and 31ft. square. Our
they exhibit, thEt_ lﬂ-t'-‘rd mll;hﬂ' :m"flﬂé'i :!h‘fm:li' M}I“il‘f'} hmt{l'ih colonies are ranged behind the unfortunate lighthouse,
CINHIENDS M PECUCIINE SapaxImisnse THAT Ue ciass I wiloh she: ) gl & Yhidn Mines, Picton, Nova Scotia, having a fine
exhibis: acurs: will hia/eampushémind at the Srst glatios. pyramid about 25ft. high, whilst the Caledonia Mine,
Glance Bay, with a smaller specimen, gives the informa-
tion that their annual yield has risen to the important
figure of 620,000 tons per annum, or more than double
that of Creusot. The other colonial mines represented are
the Block House, Cow Bay, Cape Breton, Sidney Mine,
Sidney, and Gowrie Mine.

We believe we have now mentioned most of the English
exhibitions of coal. Of apparatus, machinery, and methods
of extraction there is an entire dearth. With the coal
exhibits themselves, as we have said before, we have no
fault to find, but we are rather inclined to think they
might just as well not have been there at all, as scarcely
any pains have been taken to set forth their qualities, and
not the slightest attempt has been made by our commission,
or anybody else, to illustrate the enormous proportions of
this great and truly national industry and source of wealth,
There may always be the same answer made to our fault-
finding cui bono, but we reply that England having
appeared at all—and having voted a very large sum to
pay for appearing ought to have been made to cut a better
figure in the regions of Old King Coal, as the Moniteur
says we call it.

Co., Darney, Yates, Davy, Day and
gson

Wud, Huskisson, Jarrow Company,
Lamb and Sterry, Lange and Moselle,

Parker and Co., Pulford, W. Ransome, Rogers, Rumsey, Squire,
Stephens, Talbot and Alder, W. Taylor and Co., Turner and Son,
Wandle, Waring, Ashby, Bamlett, Kearsley, Nicholson, Ruston,
Swith and Proctorof Kettering, Wallis, Woods, Appleby, Sharp,

Gas Meter Company, E. Green and Son, Kennedy, Marshall, Sons
and Co., Paul, Royal Life Protection Society, Sugg, West and
Gregson, Williamson, North Moor Foundry Company, Bass, Clay-
ton, M y Neilson, Charles Powis, Powis and James, Robinson
(Rochdale), Whitehead (Preston), Booth, Dixon, Irvine, Leoni,
Watkins, Cook and Hacking, Ferrabee, Sowden and Stephenson,
Lindsay Urqubart, Newton Wilson, Simapson, Turner, Robinson,
A. Gordon, Livesay, Preece, Spencer (Newcastle), Brooke, Chat-
wood, Clark, Colehurst, Eassie, Gallichun, Gotte, Greaves, Mae- |
donald, Norman, F. Ransome, A. Robinson, Sissons and White,
Welsh Slate Company, Bolton, Clifford, Gourlay, Harfield, J. Har.

PARIS EXHIBITION.—COAL.
No. 1.

IN commencing a comparative view of the wide range of
subjects presented to the engineering visitors of the Champs
des Mars there can be no doubt as to the first subject
which should occupy our attention. The prime agent of
all modern industry claims that place, and when we recol-
lect that its exploration and production have called into
action almost every department of applied science and
practical experience, we feel no hesitation in placing it first
amongst the series of industries whose representation in
the Champs des Mars it will be from tite to time onr duty
to describe.  We need not enlarge on the importance of
the subject, for no one doubts it, nor need we enter into
any lengthened disquisition on its formatien, utility, or
probable duration. Our business is simply to describe the
mode in which the different countries producing coal have
exhibited their wealth in the miuem.r and their mode of
obtaining it, and to draw such practical conclusions as may
seem to us to present themselves to observers interested in
the matter. l Let us now return to America. Here we find a lar

It may be a question whether our description should and varied collection of specimens, and although their

zin with our own country, which is vastly the greatest | executive has also fmle-:lltu llluﬂtrnte_the collective extent
producer in the world, or with the United States of Ame- | 0d importance of their coal-workings, fhey have to a
tica, who are immeasurably the greatest possessors of this  certain extent made up for the deficiency by a very concise
first source of wealth, or with Framee, whose exhibition of | Potice in their catalogue. A large case, common to many
mﬂchiuer}' ﬂ.llll ap “Il“ﬂ-ﬂ‘ﬂ iu Cﬂ'ﬂl gptting T more extensive | 'E‘Irhl]]ltﬂm cﬂntﬂlnﬂ. some h“nlirEd‘.‘j ﬂ.f Eﬂ.mplEB of bltl“-
and complete in the Champs de Mars than that of any | ™inous and anthracite coal from Illinois and other states,
other nation. L-e,auiug. hnwgver, towards ourown country, | and cannel from Western Vll‘gl nia. There are also =O0Ine

and remembering that as she was the first toappreciate and | be““ti'f“l Square E’Iﬂfkﬂ of compressed coal exhibited by
utilise the inestimable advantages which the possession of Dr. C. Saffray. They are finer in texture and more com-
coal affords, and is still producing about asmmueh as all the Pact than any of the capital French and Belgian speci-
rest of the world put together, we will beginwith England, | ™ens of patent f uel. Penn'ﬂ}*] vania, however, is the chief
In doing so we cannot but regret that the coal industry is E"_h!h““r: as she is the chief producer, of all t:he States
s0 insignificantly represented as to leave but little field for A Taising annually nearly as m!tuh_uu:-ul as 18 raised 1n 'Frﬂllﬂﬂ.
observation if we limit ourselves, as we must do, to what | Her large block of authracite is of firsi-rate quality, and
is to be seen-at the great Exhibition. When we complained D€4r it is a piece of genuine blackband ironstone. We
that no representation of civil engineering proper was made noticed on the same _5tﬂﬂ‘! a bit of the great P ilot Nob
by England we thought we had mentioned the only main Muuy?mn in Missouri, which consists wholly of iron ore.
subject in which we were wholly deficient, but the con- | 11 1860 the gross production of coal in the United States
viction is now forced upon us that in this coal industry | had reached 15,000,000 tons, being an increase of 169 per
which is, as it were, a connecting link between the civil ¢bt. on the yield ten years previously. The Americans

and mechanical branches of the engineering profession, Dave sent us no models of coal machinery, but it was not
England has shown almost as much neglect as she has done ' 10 be expected that they would, as of course the coal trade

in failing to fill the place she onght to have taken in the '8 still in its infancy there—enormons though it is alread
civil engineering department. Gallery No. 6, which contains —anythiug like an exhibition of actual machinery would,
the stalls of most of the English collieries, and all the exhi- We need hardly say, have been impossible, and also use-
bitions of bar, plate, and pig iron, which we have vouch- €58 as the time has not yet arrived for America to spare
safed to send, far more resembles a small museum of 1S anything large in the mechanical line, —
minerals and mineral productions than part of a great . ‘Y len we turn to France we find that in coal mining, as
exhibition of competing firms, much less of competing 0 everything else, her utmost prowess has been put forth
nations. It is the old story, we Lelieve, in England—we 0 show the world what she can do, and no one can deny
are tired of exhibitions. What good do they do us? why | that she has succeeded well. Her admirable school of
should we take such trouble about them ? And the resuit ™ines, which has sent forth an army of trained engineers
is that we find ourselves altogether insignificantly repre- Already to contend with the peculiar difficulties under
sented as regards our staple industries. It is not that we | Which the trade labours in France, has furnished quite u
have any fault to find with the quality or good taste of the library of maps and plans, ”m'lfﬂ‘l on a large stand in
exhibits displayed, but that as compared with other the machinery gallery, besides endless sections which cover
nations they are absurdly small in size and few in number. | the walls. To attempt to deseribe these in general would
Many will, of course, say that this is a matter of no conse- | be impossible; we can only say of them that, {l'flTUlHEblE_m
quence, that we are the great producers, and that everybody | detail, they show well the extent to which high scientific
knows it; but we doubt if this is altogether a safe line of  €ducation has been bronght to bear, both in t ie discovery
argument. There can be no question whatever that ©f the small and scattered mineral basins which are dis-
although the raw material, the manufactures, and the ma- | persed over France, and in the practical development of
chinery exhibited by England are, on the whole, still much | them when found, notwithstanding the disjointed nature
in advance of what other countries have sent, yet from the | ©f the strata in general. _ ;
generally diminutive proportions of the exhibits, especially We referred in our impression of the 26th April to the
 minerals and manufactured iron, England has lost caste, | annexe erected and arranged by the Coal Mine Jommittee
in the opinion at least of the great majority of ordinary of the Loire, which was then com lete,and to our description
observers. The effect may be infinitesimal—for after ail | of Which we have nothing to add. This is a fair sample

theeffect of exhibitions is only transitory—Dbut we maintain | °f the manner in which French coal owners have taken the
matter in hand, but it is in the main gallery that we find

the principal development of French coal installation.
(To be continued.)

ion of society com-

LONG AND SHORT RirLES.—In consequence of the recent report
made officially by Lieut. J. Lecky, Assistant Instructor of
Musketry to the Woolwich division Royal Marine Light Infantry
to the effect that the balance of superiority, and the sccuracy of
ﬂﬁngvuver the 750 and 800 yards' ranges, during their practice in
the Woolwich marsh, under his superintendence, was notified in
favour of the five short rifle, which, he states, is as supe-
rior to the long weapon as the Snider to the old Enficld, the Lords
Commissioners of the Admiralty have ordered n detachment of

| twenty picked men, to be armed with an equal number of the
two weapons, to go through a competitive course of firing.

Coal and Iron Company, and they certainly are
amongst the number in England who could best have
afforded to dispense with any exhibition at all. In their
narrow stall they exhibit a model of the IS:ﬁine:—l:u:umlE!e and

it a ments of the Crawford pits, above it is a
gleautifu y executed section of the strata, including nine
seams of coal met with in sinking for the Wigan cannel

in the section is about 30ft., the thickest seam being 7ft.
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We refrain from describing the
other gun submitted for competi-
tion, as Mr. Henry's position 1s
similar to that of Mr. Burton with
regard to his patents,

The Selwyn Gun.—This gun 1s
a modification of the Mont Storm
principle, but we believe it 1s
perfectly unique as to the design
of its extractor. Our engraving
(Fig. 4) represents a section of
the gun and cartridge. The breech-
piece opens backwards, as shown
by the dotted lines, and 1s made
hollow to receive the cartndge.

THE COMPETITIVE BREECH-LOADERS,
(Continued.)

The * Burton" Gun.—This gun, which we illustrate in the
accompanying engraving, answers to the “No. 1" gun before
the committee. As may be seen from the drawing the movable
breech piece is provided at its under side with a handle whereby
the breech-piece is moved on its centre b, to open or close the
chamber in the barrel. When closed it shuts against a fixed

projection i in the shoe f, and is held in its place by a spring
catch j. This catch is actuated or withdrawn by the lever or
second trigger g, which form part of the catch piece. The
actions of opening the catch and drawing down the breech
piece are evidently included in the one movement. The
extractor for removing the empty cartridge cases consists of a
little cam or projection & on the circular boss of the breech piece,
which in opening the breech comes into contact with the rim of
the cartridge case and so forces it out. The empty case may
then be withdrawn by the hand, or as is usually the case, it falls
through the open breech aperturg, as represented by the dotted
outline in the cut. When the new cartridge is inserted the flange
of its base will come against the extracting stud, beyond which
it cannot pass until the movable breech-piece is brought
up into its place, which movement will carry the extractor
forward, and the face of the breech-piece will then force home
the cartridge simultaneously with the closing the breech. The
cartridge is exploded by means of a striker somewhat similar
in appearance to that in use in the Snider and some other guns,
but really very different. There is no spiral spring to bring
back this striker to its normal position, but on the under Hidei
of it and near its rear end there is a little projecting stud or
tooth, which bears against a corresponding one on the upper side
of the spring catch. Should the breech-piece be imperfectly
closed the n cannot be fired, as the stud on the
catch engages the stud on the exploding pin or striker,
and prevents it being driven forward by the hammer ;
while in the act of opening the breech the stud on the catch
pushes back the striker to its former position, and thus renders
the use of a spiral spring unnecessary. The cartridge for use
with this gun may be either rim fire or central fire. During the
competition the sgervice Boxer cartridge was used. Mr.
Burton's No. 2 gun is somewhat on the needle gun principle,
but as the inventdr has not yet completed his foreign patents,
we refrain from illustrating or describing it, though we shall do
g0 on the earliest opportunity.

The *“ Henry" Gun, shown in Fig. 3 of our engraving, is
extremely simple in its action. The breech block is very short
in length and works vertically in the shoe, being depressed or
elevated by a hinged lever fitting with a catch over the trigger
guard. The cartridge is passed into the barrel along an open
cutting in the stock and is exploded by a striker passing
diagonally through the breech-piece. The face of the breech
block is fitted with a cavity into which the hammer falls. In
our engraving the shoe A 1s formed with a long strap, by means
of which it is united to the stock : the barrel is screwed into |
this shoe, but it may be made in one piece. The stock and uhue|
in rear of the barrel are hollowed out, as shown at B, to admit of
the cartridge being into the barrel. The breech-piece C
is jointed by means of a short link with the lever E, which on
being released from the trigger guard and pulled down, at the
same time draws the breech-piece into the position shown by the
dotted lines in the engraving. At the same time that the
breech-piece is drawn down, the inner end of the lever E presses |
against the extractor, and forces it outwards, thus freeing the
barrel of the empty cartridge case. The piston or striker, shown
in dotted lines in the breech-piece, iy driven forward by the
hammer, and in order that too severe an impulse may not be im-
parted to the striker a portion of the hammer is left projecting
at the side, which catches against the side of the breech-piece.

|

At the rear end of the barrel, and

there is a small groove or can-
nelure, The explosion of the cart-
ridge forces the rim of the case
into this groove, so that when the
breech is opened the resistance
offered by the projecting mm or
flang edraws the empty case from
the chamber in the breech-piece.

ey e When the piece is fired the breech.
piece i8 locked by the striker, which 1s hingcd to the hammer.
The cartridge is made of eopper on the ordinary central fire
princiﬂe. the chamber for the cap bging retained in position
by a thick wad of papier maché, e

e — — s ——
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/" ADJEUSTABLE ¥ICE.

THE excellent vice which we illustrate is the invention of
Messrs. R. Middleton and 'Co., Leeds. The jaw will take any
shaped work. The jaw ¥ rotates on a foot step at B, and by
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taking out the cottar pin C it is left free to rotate partially; D is a
species of ball-joint permitting this motion; A slides within G,
and so permits the range of the vice to be varied through very
wide ranges.

POLYTECHNIC INSTITUTION.

Proressonr PEPPER has just introduced at the Polytechnic Insti-
tution a lecture on the Paris Exhibition, largely illustrated with
dissolving views. Before entering into the details of the subject
he calls special attention to the fact that a committee with offices
in the Strand has made arrangements to :nrr{ artisans, clerks, and
others from London to the Exhibition and back for £3, including
all expenses of board, lodging, and railway fare, incidantal to a
week’s residence in Paris. Mr. Layard, M.P., is the chief
originator of the movement, and by personal supervision and prac-
tical assistance sees that all the terms of the contract with excur-
sionists are fully and fairly earried out.

After asking his hearers to make the foregoing fact as widel
known as possible, Professor Pepper introduced the Paris Exhibi-
tion to the notice of the nuglenua by projecting a very good
photographic view of it upon the screen of the Institution. He
then exhibited a plan of the Exhibition, and gave his hearers prac-
tical information as to the best way of seeing everything in it with
ease and comfort. Then followed views of the different courts, of
choice specimens of statuary, of the machinery departments, and
of the grounds outside the building. The pictures, being photo-

phic transparencies, were necessarily faithful representations,
ar more truthful than the ordinary lantern slides. Photo-
graphs, however, will rarely give great contrasts of light and
shade with true gradations, hen white objects are perfectly
represented the dark objects in the picture are a heavy mass of
blackness, whilst when the dark positions are well brought out the

BREECH-LOADERS.
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 brilliantly lighted white parts suffer.

immediately under the hinge of |
the breech-piece of the chamber, |
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Nevertheless, the views
were of good quality, and although only 3in. or 4in. square, made
a very cruditnlle appearance when magnified to the enormous size
necessary to cover the screen. This lecture is now the chief object
of attraction at the Polytechnic, and Professor Pepper makes it in-
structive also, by critical remarks upon the position of different
nations in relation to each branch of industry.

Bluebeard — the irrepressible Bluebeard —who ists in parading
his evil deeds before a London audience two or three times a-year,
is alive again at the Polytechnic. There, in defiance of the sacred
facts nfnﬁ]iltary, he is discovered weeping in a maudlin manner
over a bust representing the last wife he had murdered—the bust
of the beautiful Jumna—which suddenly starts into life, and re-
proaches him with past iniquities. Then does the wicked eastern
potentate twist about on his couch in agonies of remorse, occs-
sionally grinding his head on the floor by way of chnnf. till
unable to endure the words of the dear defunct, which go through
him like corkscrews, he seizes the talking head, shuts it in a box,
then sits down on the lid, and the apparition is laid to the satis-
faction of all concerned.

There is also a dissolving view entertainment, with spectral
illusions called **The Tower of London,” and the incidents are
culled from the sensational novel on the subject by Harrison
Ainsworth, Dark dungeons, gloomy rooms, beetle-browed ecclesias-
tics, and men of Mephiltnp'helim aspect, bring all their horrors to
bear upon poor Lady Jane Grey, the heroine of the Iﬁi:ua. A good
scene of the chapel in the White Tower built by William the Con-
queror is exhibited —the Norman arches, pillars, with the cushioned
capitals, being faithfully represented. Here Jane Grey
sees spectral lights dancing round the columns, discovers a heads-
man's axe upon the floor, and finally sees ghultlf figures going
through the ceremony of her own exeeution. Her *double™ bends
her head over the block, the glittering axe is raised when with a
wild shriek Lady Jane falls fainting upon the floor, and the
ghastly actors vanish. On horror’s head horrors accumulate.
The night before her execution a spirit in white is seen glidi
round the block, on the morning of execution the decapita
body of her husband is carried across her path, and finall
the last sceme of the tragedy is represen with a fiendis
looking executioner leaping high in air as he administers the
final stroke, Scenes there are also of lighter character, wherein
giants disport themselves, but these owe what amusement the
con*ain to the skill of the tomimists, for Harrison Ainswo

. possesseth not the faculty of being fuuny. One very well painted

view in the series is the Traitors’ Gate, with the arch above it, the
latter being perhaps the finest piece of work in the Tower, and
looking as fresh as if finished yesterday. The stones in this arch
are what masons term ‘‘ joggled” to fit each other, so that one
cannot fall without the others coming down also, a curious architec-

- tural characteristic for which the eye sought in vain in the picture

now under notice.

The growing false taste in London for the sensational and horri-
ble, so justly censured a few days ago by Mr., Ruskin, cannot on
the whole be said to be injudiciously fed by the Tower of London
scenes at the Polytechnie, because the facts of history and the facts
of architecture thus strikingly exhibited to a general audience
have an educational effect, more especinlly the former. Nobody can
view the vivid representations of the days of the *‘ good old times”
without rejoicing that they have gone for ever. Mr. Pepper has
frequently declared his preference for lectures teaching the greatest
discoveries in physical science, and has recently brought expensive
experiments on polarised light and the heat rays of the speterum
under the notice of his patrons, still, as he says, he must offer
attractions which the public will come to see, for 1t is no use and
does not pay to lecture to empty benches.

UNIVERSAL EXHIBITION OF 1867—SESSIONS OF THE SOCIETE
D'ENCOURAGEMENT IN CONNECTION WITH THE EXHIBITION,—At
these meetings M. Lamy has lately communicated lLis most recent
researches on thallium, glass, and crystal. Towards the end of
1864, on ecausing thallium to react on ordinary or ethylated aleohol,
he obtained thallic alcohol, the heaviest of liquids after mercury,
and that which possesses the greatest refractive and dispersive
power. His first attempts at the substitution of carbonate of
thallium for earbonate of potash in the manufacture of glass were
made at Lille, but on too small a scale to give an itive result.
They were ated at Paris in the laboratory, n.mf t‘l]::ﬁtriﬂmtiun
succeeded we It had a certain amount of transparency, but it
was fibrous, as it could not be given a sufficiently long and com-
plete fusion. Finally, M. Lamy addressed himself to M. Feil,
nephew and successor to Guinaud, the most skilful maker of
crown and flint glass in France, The last trial was made with a
charge which contained six to seven kilogrammes of carbonate of
thallium. The difficulties were t, but M. Fiel was not to be
discouraged, and by perseverance he obtained at last an irreproach-
able cast of thallium glass, very clear and brilliant, and certain to
serve for optical purposes and jewellery., The tint is slightly yellow,
which is not a defect, as yellow is the colour corresponding to the
maximum of light; but it has already been found that the glass
gains greatly in whiteness by substituting the sulphate for the
carbonate. This glass is the heaviest and uiost refractive and dis-
persive known. M. Lamy also presented to the notice of the
société, in the name of M. Fiel, a number of discs of flint glass,
one of which, the largest ever obtained, is a veritable tour de force.
Its diameter is 71 centimetres, and its thickness, which is abun-
dantly sufficient, might have been double, for on the same table
may be seen an enormous block of flint glass of incomparable

urity, which came from the same pot. The faces, which have

n cut parallel in different azimuths, have not revealed an

defect. It is therefore probable that this dise will form a -
ficent object glass. It will be nearly as large as that the construc-
tion of which was long ago resolved on by M. Le Verrier, for
which the Legislative Auamhlz voted, we ﬁﬂliﬂ‘!’ﬂ, 400,000f., and
which was to have figured in the Exhibition of 1867; but it is un-
fortunately only rough hewn, for nothing seems to prosper within
the sphere of action of the Imperial Observatory,

.-l.
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SKETCHES OF INDIAN RAILWAY SCENES.
11,

Dunring the construction of the Bhore Ghaut incline on the
Great Indian Peninsula Railway in India intended to connect the
line then completed in the Concan below the Ghauts with that
in the Decean above them, a branch line was formed from the foot
of the incline, seven miles in length, to the village of Campooly, and
a temporary wooden station was built_for the accommodation of
the traffic, so that the through communication could be carried on
until the incline was finished.

On arriving at Campooly by the trains from Bombay passengers
were forwarded in palanquins and dumries, a kind of vehicle on
two wheels drawn by bullocks, some of which may be seen in the
engraving—up the old road, which is very steep and crooked, to
the railway station at Khandalla, where a portion of the Bhore
(GGhaut incline, two and a-half miles long, with gradients of 1 in 40
and 1 in 50, had been already made to the summit at Lanowly, the
works on that part being very light.

Up this road also all the engines, rolling stock, &e., for working
the line above had to be hauled by bullocks and coolies, as well as
the permanent way materials for the construction of the railway
above for 200 miles beyond to Sholapore.

As bullocks with cotton, seeds, and other produce were always
on their way down the Ghaut in the fine weather from all parts of
the Dececan above, the confusion and ecrowds might be easier
imagined than described, passengers often preferring riding on tats,
the native ponies, managing so to thread their way better through
the moving mass than the palanquin.

In the engraving are seen the stores of permanent way materials,
station fittings, coke, &e., waiting to be forwarded.

From this station could be seen the reversing station on the
i'ggline, apparently no great distance off, being, however, 1300ft.
above it,

CLIMBING LOCOMOTIVES.

TRE difficulty of surmounting steep gradients by the tractive
power of the ordinary locomotive for years obliged our engineers
to keep their lines tolerably level, or at any rate free from very
heavy gradients. In course of time, however, the exigencies of
traffic demanded that this difficulty should be overcome; our engi-
neers accordingly set their wits to work, and of course overcame
it. This was effected in various ways, as various minds dealt with
the subject, the general object and the general result were to pro-
duce, more or less effectively, what we may term a “‘ climbing
locomotive.” Into the various methods of effecting this end it is
not now our purpose to enter, the less that some months ago
an exhaustive paper upon the subject appeared in our columns
from ‘he pen of Mr. Pendred, C.E., which was read before
the SBociety of Engineers. Since then, Mr. Thomas Page, the
well known engincer, who has directed his attention to the
question, has perfected a design for a locomotive engine and

ianent way for steep gradients and Alpine locomotion, and
it his system we are about to describe. His precise object is to
enable a tractive power to be got out of the locomotives,
and the permanent way in use on railways, having steep
gradients, exceeding that of the ordinary locomotive and way,
and he accomplishes it in the following manner: At steep
gradients, in addition to the ordinary line forming the continuation
of the levels, and on which the trains run, Mr. Page lays along-
side the ordinary rails a broad tramway of stone. The surfaces
of the tramways are roughened to give the necessary hite to the
driving wheels of the locomotive, which are made very broad.
The peripheries of these driving wheels, which bear on the stone

| bite into the tramways.
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tramways, are made of iron, and are serrated so that they shall
In order to prevent the engine leaving
the track flanged or gunide wheels are connected to the engine,
being placed at an angle of 45 degrees, and arranged so that they
bear on the inner edges of the mils. These guide wheels bear
no portion of the weight of the locomotive, all which rests wholly on
the trams, All the wheels of the locomotive which carry any
weight are coupled. Although Mr. Page's system can be applied
to ordinary locomotives, which can be adopted for this service,
it is better for Alpine locomotion that specially constructed and
independent engines should be employed on the inclines, whilst the
level portions of the route could be worked by ordinary engines,
In the elimbing locomotives the weight and tractive hold on the
trams is increased by the luggage, which is placed in a receiver
constructed on the engine for this purpose.
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The application of Mr. Page's system to common roads so as to
permit of ordinary traffic crossing deserves attention when we are
doing our best to bring the traction engine into more general use,
In preparing ways and locomotives for traction and locomotion on
turnpike roads Mr. Page follows the general levels and gradients,
and on average ground almost entively dispenses with cutting and
embankment. For a cheap line of way the trams are made of
balks of timber measuring about 12in. by 6in., and which have
been prepared so as to resist decay. These trams are tied in at
intervals by timber transoms, the whole being bedded in ballast
in the ordinary way. The inner edges of these trams are protected
by steel surfaces, which serve as mails on which the carriages run.
Thus far there is a similarity to the ordinary method of railway
locomotion ; but instead of the locomotive being run on the metal
rails to produce the tractive force it is adapted to run on the
trams, being provided with wheels of sufficient breadth for the
purpose, For timber trams metal wheels are used, the surfaces
being roughened so as to bite into the tram. The peripheries of
the wheels, although roughened, must be perfectly cylindrical and
the roughing of a uniform character, and not such as to cut or abrade
the trams, but merely to slightly indent them. This roughing may be

roduced in a lathe ; shallow intersecting grooves formed at angles
with each other, and producing diamond-pointed projections, answers
well. In railways for ordinary roads stone trams are not desirable,
inasmuch as the fastening on of the steel plates is expensive work,

— .

the stone having to be bored for that purpose. Should it, how-
ever hnppen, from local or other circumstances, that stoneltrams
can be laid to advantage, Mr. Page meets the point by surfacing
the wheels of the locomotive with a different material. In that
case he makes the peripheries of the wheels of wood as horn-beam,
or in fact any substance of a suitable and enduring character, The
main point to be kept in view is so to construct the trams and the
driving wheels as that they may afford a great breadth of bearing,
whilst the wear is reduced to a minimum. At the same time they
must be of such a nature as to afford great frictional contact, and
consequent tractive power, in the locomotive. Mr. Page proposes
that the locomotive shall be so arranged as to work at quarter
power on the levels, and at full power on the inclines; in practice
the steanm may thus becut off at less than quarter stroke on the levels.

Railways constructed upon the system we have been discussing
will come out cheap, and although they may not be adapted for
the high velocities usually attained on railways, they will be com-
petent for moderate velocities, and might be found useful for
many localities which would otherwise be unprovided with railway
accommodation. Such, then, is the general character and
bearing of Mr. Page's invention ; as far as constructive details
go there is little but what is clear without an engraving.
To simplify the matter, however, we have given, at Fig. 1 of our
cut, a cross-section of a rail and tramway as applied to the ordina
double-headed rail, Fig. 2 is a similar section of a way laid 'Ai:I
a flat rail fixed on the edge of the tram. The rails are shown ata,
while b, b are the wheels running thereon, and belonging to the
carriages. The tractive and bearing wheels of the locomotive
engine are shown at ¢, ¢. As regards the practical working of the
invention, we have as yet no authentic information. Mr. Page
has been working at the question for some time past, and he
informs us that from actual trials—made only witL very small
models, however, he has obtained some very remarkable results as
regards tractive power. For the present, in the absence of any
practical results of much value, we must decline to pronounce any
opinion whatever as to the merits or demerits ufpn scheme we
have placed before our readers as the last proposal in steam
locomotion.,

————

EXPERIMENTS ON ToORSION AND FLEXURE FOR THE DETERMI-
NATION OF RicioiTies, By J, D. EVERETT. — These experiments
are the continuation of those described in a memoir read on the
22nd of February, 1866, with some modifications in the apparatus
employed which render the comparison between torsion and flexure
more complete. The amount of torsion or flexure produced by sub-
jecting a cylindrical rod throughout its whole length to the
uniform strain of a link is measured by means of two mirrors fixed
to the rod near its ends, and on which, by the help of two tele-
scopes, are seen by reflection the divisions of a scale and the dis-
placements produced in their images. One extremity of the rod is
fixed, and to the other is applied alternately a link for torsion and
for flexure. Those rods, of glass, of brass, and of steel, were sub-
jected to experiment, and the following results were obtained, in
which M, n, and £k denote respectively, in kilogrammes per square
millimetre, the resistances to linear extension to rupture and to
cubic compression, and r the relation of lateral contraction to
longitudinal extension :—

: (lnzs, Brass, Stecl.
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SHAW'S HOT-ATR ENGINE AT THE PARIS |

EXHIBITION.

Proressor RANKINE'S article in our last number which
whilst it clearly pointed out the want of a more general
exposition of the second fundamental law of thermo-
dynamics, went far to remove that want and was singu-
larly opportune at the present moment. We have receutly
illustrated and described a hot-air engine of considerable
size, containing many practical improvements, mtmduqed
by Mr. Shaw, of Boston, U.S., and now exhibited by him
in the Champs de Mars, and we have met with so many
persons of no small experience and ability who have been
disposed either to overrate or underrate air as a medium
to be employed in thermo-motors, that the want of more
precise knowledge on this subject has been brought pro-
minently before us at a time when we and many others
were carefully watching the practical resnlts obtained in
this most recent effort to develope the advantages, and re-
move the drawbacks, of air as a substitute for steam in
some classes of prime-movers. It may not be amiss first
to give the results of an experiment made with this engine
on the 24th ultimo, and then to compare it with the per-
formance of the best types of engines using steam as a
motor which are in common use at the present day.
The second law of thermo-d ics, as experimentally
wroved by Joule and Mayer, agly illustrated by Professor

yndal, and defined by Professors Thomson and Ma-
quorn Rankine* removes the supposed superiority of air
over steam in vespect to the greater capacity for heat
in the latter than the former. At the same time
the advantages on the one hand and the disadvan-
tages on the other which air has over steam in obtain-
ing this high range of temperature at a comparatively
moderate pressure, remain the same, and we will point out
hereafter one or two cases in which air engines—particu-
larly those in which it is possible to employ the products
of combustion directly under the cylinder—have theore-
tical advantages over steam engines as a means of utilising
power developed by heat. The following are the results of
a trial of seven hours’ duration made with Shaw’s engine
on the 24th June, at which we were present during the
whole time, and carefully noted every fact in connection
with the performance and consumption of the engine.

It is to be observed that on this day water was used in
the regenerator or anxiliary heater, which is a small vertical
tubular boiler, and the steam generated was passed into
the top of the furnace, where it mixed with the products of
combustion on their way to the cylinder. Mr. Shaw
claims a priority in the use of water in this way, instead
of passing the feed air through the regenerator as has
been generally practised, and his arrangements are made
for working on either system. We measured with con-
siderable curiosity the quantity of water vaporised in this
way under a constant pressure of 151b. above the atmo-
sphere, and found it to be only two cubic feet per hour
twhilst the engine was indicating about 23-horse power, so
hhat the proportion of work done by water can scarcely
dave been 10 per cent. of the whole. We are, however,
isposed to attribute value to the presence of even this
small quantity of steam in lubricating the working parts.
The fire was lighted at 7.45 a.m. on the day in question,
and the working was continued till 3.20 p.m. e fuel
used is shown in the annexed table:—

Time Fuel, Observations.

7.45 | 15 Ib, wood |Fire lighted.

7.50 | 66 Ib, conl |Engine started at 8.20 a.m. with 41b.
8.20 | 31Ib, wood | pressure of air in producer, which
8.35 | 22 1b. coal rose at onge to 151b. after the first
8.451421b. ,, two or three strokes, and attained
940 221b, ,, 171b, In about filve minutes, The
10,25 | 22 1b, pressure averaged a little over 14 1b.
11.15 | 221b. throughout the trial.

12210 |22 1b. After 1.45 the engine ran 1ill 3.20 with-
lp.m. | 22 b, |, out addition of fuel, indicating onan
1*45 | 22 1b. , average l16-h.p. for the last hour.

Diagrams were regularly taken every half hour from

the commencement to the close of the trial, of which the
the following is a fair sample :—

10 35 AM
MAIN PRECISURE CUACE |16.183
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From the following table it will be seen that the regu-
larity in speed of the engine, and pressure on the gauge of
the producer, showed a very satisfactory performance on
the part of the engine.

TABLE OF RESULTS.

Duration of experiment ... ... .. .. 7 hours.
Average indicated H.P. for first six hours 23-H.P.

do. do. do. for last hour .. .. 16-H.P.
Gross total of work equal (for one hour) ... ... 154-H.P.
Total fuel deducting 20 1b. not burnt, and

181h. of wood for light i Qe e ane T
Average quantity of fuel per hour per H.P, 1'41b.

In calculating the net work done as shown by each

diagram, the power consumed in working the air pumps is,
of course, deducted from the gross duty, as shown by the

_ #Ee fuel used was Cardiff coal of good quality; each

* “If the absolute temperatare of any unifermly hot substance be divided
into any number of equal parts, the effocts of those parts In cansing work to be
performed are equal.”—MAQUORN RANKINE. And as applied to thermo.motors
by Professor Thompson:—'*In any perfectly constructed engine the fraction of
lieat converted Into work is equal to the range of temperature from the highest

charge, as shown above, consisted of 221b. of fuel after
the first charge for lighting the fire had been put on at
7.50 am. It will also be observed that the coaling took
place at intervals of little less than an hour. This was
effected without any difficulty by uflmuing the lid of the
small circular hopper over the producer, which is cut off
from it by means of a valve, the fuel being thrown in and
the lid of the hopper closed, this valve is opened, and the
coal drops on to the fire. We had supposed that the dis-
tribution of the fuel in the furnace would have been
imperfect, but, on the contrary, when the fire-doors were
opened after the eight hours’ trial the bars were found
to be uniformly covered with strong coke in active com-
bustion throughout. We may mention that although
nearly an hour and a-half had elapsed since the last charge
of coal had been put on (the engine running all the time)
there remained in the furnace about 20 Ib. weight of good
coke, besides cinders, which was proved by re-closing the
doors and leaving the furnace to cool till next day, when
what remained in it weighed, for coke, 221b.; cinders and
ashes, 131b. There was no escape whatever of hot air or
gas from any part of the engine, and, as well as we could
judge, the heat of the external surface of the working part
of the cylinders did not exceed that of unjacketted steam
cylinders using steam at 50 lb. or 60 lb.Jhressure.

Resistance to the engine was obtained by driving a four-
bladed screw propeller of 32in. diameter and bHft. piteh,
which is immersed in a tank of water at a little distance
from the engine, and has power given to it by a strap from
the fly-wheel. This propeller, made uniformly about
270 revolutions a minute, except during the last half-hour,
when it was gradually slacked off’ from a friction clutch
as the engine burnt down its fuel, and the pressure
diminished. The mean pressure on the gau%e communi-
cating with the producer was noted on each di , and
always corresponded very nearly with that shown at the
commencement of the stroke by the indicator pencil. The
number of revolutions was ai&ym noted on each diagram,
and was almost constant at eighty, but on the two occa-
sions when water was admitted into the regenerator,
almost filling it, and quite stopping the generation of
steam for a few minutes, the speed fell to seventy-four
revolutions, and the pressure to 1311b. The water was
thus all fed at once in order to measure it. In ordinary
working, when water is used at all, it is of course fed in
smaller quantities at a time and more fraﬁlﬂntl. than
every two hours or so, as in this instance. e indicator
used was one of Richards’. The temperature in the
flue was 260 deg., and no smoke was ever observable.
We question if as valuable results have ever yet been
obtained from a hot-air engine of this size, and they are
rendered more important because the trial ilEB been made
with an engine which has now been publicly exhibited for
upwards of two months, performing about the same work
nearly every day. It is true that from the manifest defects
in workmanship and proportion of the standards and
framework ing the bearings there bas been no small
difficulty experienced in keeping the machine together for
its daily work; but there has Igeen as yet no undue heat-
ing, wear, or deterioration of the working parts peculiar
to the air engine, and it is in the various arrangements
;vhich conduce to this result that Mr. Shaw’s chief merit
ies.

-“-h -

In conclusion, it is to be observed that the result of this
trial is not more and not much less than might be antici-

as applied to develope power by the expansion of common
air. Adopting the fundamental theorem that in any per-
| fectly constructed engine the fraction of heat converted
into work is equal to the range of temperature of the gas
expanded from the highest to the lowest point, divided by
the highest temperature, counting from the zero of absolute
temperature, 7.2, 460 deg. Fah.
| It may be assumed that we have altogether disproved the
supposed theoretic advantage of air over steam as grounded
on the greater capacity of water and its vapour for heat
J than that possessesd by air, but there remains a fraction of
advantage, which is generally overlooked, but which ought
in fairness to be registered on
the side of air. Tt arises thus:
one section of the thermic effect
transmitted to the medium in a
heat engine of either class, and
wholly lost to useful work, con-
sists of the elevation of tem-
perature of the feed, be it water
or air, from the point at which
it is introduced into the machine
to that to which it descends
when leaving the machine, after
having performed all the work
that can be obtained from it.
This fraction of temperature,
we say, 18 wholly lost both in
the case of air and steam engines,
. but as the capacity for heat of
air 18 only 0°24 per cent. that of water by 1:00 (vide Tyndal’s
“Heat as a Mode of Motion,”) the cost in fuel of raising the
temperature of a given weight of air throu gh the portion of
the thermometric scale above indicated, is less than one-
fourth that required in the case of water. Assuming, there-
fore, the temperature of the emitted air orsteam tobe equal,
there is a saving in the air engine of three-fourths the
quantity of heat wasted in this part of the action of the
steam engine, This saving, however, is small in propor-
tion to the whole heat either used or lost in either engine;
it is, however, a point in favour of the air engine on the
score of the efficiency of the fluid.

_ If we now turn to the subjeet of, perhaps, the greatest
importance m all heat motors, viz., the efficiency of the
furnace, we find at the first step that the air engine
using, as the one of which we are speaking does, the pro-
ducts of combustion directly, attains at once the maximum
of furnace efliciency, and when it is remembered that 04 or
05 expresses the ordinary efficiency of furnaces in trans-

to theé lewest polnt, divided by the highest temperatur
ze10 of absolute temperature,” i y PR S T -

mitting heat to water, the great gain that may be effected
in this respect will at once %JI.! perceived.

pated from the laws concerning the dynamic effect of heat |

There is, further, a circumstance or accident connected
with the working of this engine which it is urged, and not
without reason, effects a certain amount of economy. It is
assumed that combustion is more perfect when carried on
as it 18 here, under a pressure of 15 Ib. above the atmo-
sphere, and with appliances which ensure the accurate
regulation of the supply of air, besides which the gases,
which burn in a large fire-box lined with brick, are under
very favourable conditions for perfect combustion. C. H.

SUSPENSION BRIDGE OVER THE DORDOGNE,
AT CUBZAC.

THE Pont de Cubzae, constructed in 1835 —39 from the designs
of M. Vergés over the Dordogne, a short distance above the town
from which it takes its name, is one of the finest suspension bridges
in Europe, and from the difficulties involved in its construction—
difficulties which have been successfully surmounted—is well worthy
of notice.

The Dordogne rises in the mountains of Auvergne, and joins
the Garonne below Bordeaux. At the point where it is crossed by
the bridge it is about 1780ft. wide, and 12ft. deep at low water,
with a strong current liable to be violently agitated by a weatil:;li
wind, whilst from careful borings it was ascertained that the
of the river consisted of fine sand for a depth of 82ft. It was
moreover requisite to provide sufficient headway for the passage
of vessels of burthen up the river to Libourne.

These considerationsdecided M. Vergés on adopting the suspension
principle, as affording a means of crossing the river with as
spans, and consequently as few piers, as possible. With so trea-
cﬁrum a foundation it was necessary to reduce the weight of the
piers to a minimum ; for this purpose the towers supporting the
suspension cables were constructed in cast iron, by which means
a saving in weight of 3900 tons over piers constructed anim;lj in
masonry was effected, and the number of bearing piles reduced by
two-thirds.

The total length of bridge and ngrruachn.n is 6966°16ft., made up
as follows :—Bridge proper, 1787°6ft.; two viaducts in mﬂlﬂﬁ,
820ft. each, 1640; right embanked approach, 213364 ; t,
140492, making tot l::lf G966-16.

The distance between abutment towers of 1787°6ft. is divided
into five spans of 35752 ft. each, with a headway above low water
of 93-48ft. at the centre of the bridge, and 83°64ft. at the abutments.
The piers are of masonry for a height of 42°64ft. above low water,
their shape in plan being that of a rectangle 46ft. long and 16ft.
broad terminated at either end by two intersecting arcs of a circle.
From this masonry base rise two towers in cast iron, 84ft. high
connected just helﬁw platform level by an arch of an elliptica.’l
shape. (See Figs 1 and 2). Each tower is composed of two trun-
cated cones of different diameters, connected together at platform
level by a junction piece (Fig 4,) which, by breaking the outline,
relieves the elevation; the whole is surmounted by a cupola-
lh; ed casting, to which is bolted the saddle supporting the
cables.

The towers are built up in piers of open panel work, ten tiers
below the level of the roadway and fiveabove. Figs. 5 and 8 show
a front and back view with a vertical and horizontal section of the
lowest tier. The panels in each tier are bolted to each other
laterally thmnih eir flanges, six bolts to a panel, but the tiers
are connected by an intervening ring of a b section, as shown in
Fi{,‘1 11, the vertical flange preventing any lateral spreading.

the centre of each tower rises a vertical column of a cruci-
form section, which forms as it were the backbone of the structure.
The exterior casing is connected with this column by means of
horizontal bracing in flat cast iron bars, and diagonal bracing in
round iron. The general arrangement is shown in Fig. 3, and the
details in Fig. 10. The base plate is shewn in in Fl%. 7, and
in section in Fig. 9; the thic of metal is 2Jin., hat of the
lowest tier of panels being 1#;in.

The strains which the towers have to resist are of two kinds, one
vertical and composed of the permanent load 2214 tons, of the
proof load 1476, making a total of 369 tons, half of which, 184'5 tons,
15 the maximum vertical weight on each tower. The smallest
sectional area of the tower being 540 square inches, the strain per
square inch is only 6°83 ewt., an amount much less than cast iron
18 capable of supporting if direct pressure alome is taken into
account; but the varying strains to which the fower may be sub-
jected, and the provision for flanges &c., necessitates an increased
thickness of metal.

The second strain is horizontal, and arises from the friction of
the cables on the rollers ; ifs amount is 24 tons, and produces no
aﬁpmuinhle effect on the towers. If.'m-hzugi the raising of the cables
the tower tilted fin., not being then fixed to the masonry, but re-
turned afterwards to its former bearing.

The arrangement of the cables is peculiar, as will be perceived
from Fig. 1. The roadway is supported by twelve wire cables, which
hang in catenary curves, the deflection being 42ft. At the point
of suspension, 135ft. above low water, the cables pass through
blocks and are led back in a straight line to the opposite tower at
platform level, where they are connected to a horizontal cable
stretching along the platform of the bridge. By this means a
series of triangles is formed, the summits of which are the points
of suspension. The object of the above arrangement is to obtain
rigidity, but this result would hardly appear to have been arrived at,
for in the recent discussion of the paper on the Clifton Bridge at
the Institution of Civil Engineers, Mg Barlow stated that he had
experienced considerable vibration when standing on the Pont de
Cubzac from the passage of but a moderate load.

The roadway is of planking laid on cross joists, which are
arranged in , & suspension rod passing between each pair. The
width between handrails is 24°6ft. From the great headway given
to the bridge the approaches, as already stated, are of great length
and consist on either side of a viaduct of twenty-nine arches an
a long embankment. Owing to the uncertain character of the
ground the first four piers of the viaducts are founded on piles,

The towers were erected in the following manner: The base

Flntcu having been placed on the masonry, and brought to a true
evel by the insertion of wedges of dry oak, were tied down by bolts
167t. long. On this base was placed the first tier of ten frames,

felt being inserted between the joints.

The + sha 1
‘connects all the frames of the first tier together at the top, ::ﬁ

having been brought to a true level as before, and the
covered with felt, was ready to receive the base of the second tier,
and so on for the rest of the structure. For raising the various pieces
& movable crane was used, consisting of a mast and cross m,
which was lifted as the work progressed, that part of the tower
already completed serving as its support. The greatest weight
raised at one timne was about two tons.

To obviate the deizlgmﬂr of the bolt-holes in the horizontal flanges
not tallying with other the upper holes were drilled in place;
the bnltt.u having been inserted the joints were made good in iron
cement,

The exterior casing was erected first and next the central
column; the two were then connected by the horizontal and diagonal
bracing. The cupola surmounting the tower was afterwards
placed in position. This cupola can be made to bear entirely on
the external casing, on the central column, or on both together.
The cables being in Elace the cupola was wedged up so as to
throw the weight on the central column. The proof load was then
placed on the bridge and the joint between the cupola and the
casing made lfnud. The object of this proceeding was to throw the
weight equally on the casing and central column.

The bridge was commenced on the 5th September, 1835, and
finished in September, 1839, M. Emile Martin being the con-
tractor for the ironwork.

[The above article is prepared chiefly from an interesting account
of the structure by M. %ml":le Mnrtin.f
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RAILWAY MATTERS.

SPANISH railway shares are almost exclusively in French |

hands.

THE bill of the London,
passed its first reading on Wednesday.

THE shareholders in the Ottoman (Smyrn
have formed a sharcholders’ protection association.

No country, it is asserted, can vie with South Austria in the
ssession of all the elements necessary for the successful manu-
acture of steel.

AN adjudication of bankruptey was made on Wednesday morn-
ing by Mr. Commissioner Holroyd against Messrs. Peto, Betts,
and Crampton, who at once attended and surrendered.

A RAILROAD convention is in session at the Louisville Hotel,
having in view a reduction of rates and the establishment of quick
and accurate connections. Some twenty roads are represented.

IN the local trains from London Bridge station the Brighton
Company persist, much to the anneoyance of their passengers, in
crowding five persons to sit on a second-class seat seven feet four
inches long.

THE coal of the. Buchberg and Podkamnig mines, situated in
tbe centre of the South Austrian iron ore deposits, is alleged by
Professor Tunner, of the Imperial College in Styria, and by
I;:'. Miller, of King's College, to be free from sulphur and phos-
phorus.

THE Pall Mall Gazelle says, it is worthy of note that we have
at this moment at least five bankrupt railways crying out for
assistance; and this is in itself a fact sufficient to demand a
change in railway management so complete as only to be obtained
from Parliament.

TaE Jubbulpore—East Indian—Iline is stated to be now in full
working. There is a gap, consisting of difficult works, to the ex-
tent of about sixty miles to fill up before the trains will be able to
work continuously over the two lines from Bombay vid Jubbulpore
to Caleutta.

Tue San Paulo (Brazilian) Railway Company have invited
tenders for £220,000 of remaining debentures, bearing 7 per cent.
interest. They are redeemable at par in three years, are put forth
at the price of 95, and constitute a first charge on the railway and
the Government guarantee.

A FLORIDA paper says that the immense herds of cattle that
now roam at willpfhmugh the wilds of that State and Georgia are
Lunm a serious inconvenience to the railroad trains. Scarcely a

in rnns at night without more or less destruction of stock, and
not unfrequently half-a-dozen are hurled from the track and
destroyed.

ALL locomotives recently purchased for the Union Pacific
Railroad are constructed so that they may readily be changed to
coal-burners, for it is d that the mines already developed
near Boone, Towa, and which are yet to be worked at the
Black Hills will furnish coal enough to allow wood to be dispensed
with altogether. -

THE Vice-Chancellor Malins has appointed the chief officer and

secretary of the Great Eastern way Company to be receivers
in Chan of the company, with directions (on the company
admittin t the net revenue was amply sufficient for the pur-

pose), to keep down the interest on the debentures, and his Honour
:-1':;. e an immediate decree to avoid the multiplication of
sui

IT is understood that the Great Eastern Railway is not in the
most favourable financial position. The late attempts to raise
money for the undertaking have proved discouraging, and in
consequence of the little prospect of success it is feared the
directors will be unable to prevent the line passing into the hands
‘of areceiver. Mr. Samuel Laing, M.P., it 1s stated, has resigned
his seat at the board.

MR. BAXTER, the solicitor of the Great Eastern Railway, states
that the debts of the company if they abandon the metropolitan
undertakings, will amount to about £3,000,000. The net income
of the company is £900,000 a year, of which £500,000 is required
for the payment of rent-charges and interest on debentures,
leaving a surplus of £400,000 a year, which, if they could raise
suffigient to pay off their debts, will be available to pay interest on
al) the preference shares and stocks.

A1 a meeting of the Central Northumberland Company at Alnwick
on Saturday a long conversation took place, and it was resolved
that a committee of shareholders be appointed to co-operate with
the directors in such negotiations as might be necessary with a
view of ing out the scheme, or to take steps for winding-up
the affairs of the company. A committee was appointed, and it
was further agreed that the shareholders then present inerease their
subscriptions, so as to assist in raising funds for the completion of
the line.

ON the occasion of the late strike of the North-Eastern engine-
drivers and firemen a fund for rewarding those men who did not
join the turnouts was started by the Yorkshire gentry. From
this fund and from the company’s resources we are informed that
douceurs varying from £10 to engine-drivers, to £5 to stokers
have been paid. In addition, the stokers generally have been
promoted to the rank and pay of engine-drivers. The Union has
recommended the turnouts who had not been reinstated to seek
work elsewhere, the company having gained complete mastery.

AccoMPANYING the notice of the Brighton Railway meeting on
Friday week which has been sent to the shareholders, is a circular
from Mr. Laing, in which that gentleman says:—‘* Having consen-
ted to become chairman of the Brighton Company in the hope of
saving it from its present embarrassments, I am satisfied that an
amalgamation with the South Eastern Company is thefirst step to
place both properties on a sound footing. I am further satisfied
that the enclosed agreement is perfectly fair on both sides, and
mutually advantageous; and as it is of great importance with re-
ference to the application to Parliament that it should be adopted
by large majorities of the shareholders, I beg earnestly to request
that you will attend the meeting to be held on Friday, July 12, at
one o'clock, at the Bridge House Hotel, Southwark, or, if you are
unable to attend, that you will sign the enclosed proxy in favour
of myself or Sir Charles Jackson.™

THE United States senators inspecting the Union Pacific Railroad
after completing their work, held a formal meeting at Omaha,
Senator Wade in the chair, and passed the following resolutions:—
‘¢ That the Union Pacific Railroad, over which we have passed, ex-
tending more than 360 miles west of Omaha, toa peint distant from
the Atlantic seaboard about 1800 miles, though most of the way
wholly unsettled, till the road was constructed, is not inferior in
its management, in the comfort of its cars or the speed with
which they travel, to any road over which we have ever passed,
and that the rapidity with which the road has advanced, startling
the buffalo, the antelope, and the Indian by the sound of the
whistle before they have time to get out of its way, exhibits an
energy by those engaged in its building unequalled in the con-
struction of railroads, or of any great work of which we have ever
heard or read.” °‘That the system, regularity, and rapidity with
which the track is being laid, struck us with amazement, as we
ourselves in the most elegant and comfortable of cars passed over
three miles of track before night, on which not a tie was laid in
the morning.” ‘That the importance of the Pacific Railroad
cannot in our opinion, be over estimated, either in its advantages
to us as a nation or to the commerce of the world.” And we bid
those having it in charge God speed in this the greatest enterprise
of the age, which is rapidly bringing under the dominion of
civilised man the great interior of a continent, relieving the
Government of the necessity for militury posis and opening a
quicker communication than ever befere known between the
remotest quarters of the giobe.”

Chatham, and Dover Railway Company |

aand Aidin) Railway |

NOTES AND MEMORANDA.

THE Canada gold mines now number seventy-three: the miners,
708. 'I;]:L yield of gold for the last three months is estimated at
£138.191.

CHARCOAL is found not to be the perfect water purifier it was

thought to be. After & time it returns to the water the impuri-
ties it once had separated.

_I7is stated that by combining ammonia with gun cotton its
liability to spontaneous combustion is removed without injuring
1ts explosive qualities.

NEW diamond localities have lately been found in California.

There are fifteen places in that State where diamonds have been
found in washing for gold.

THE best Japanese small bells are made from an alloy of 10
arts of copper, 4 of tin, § iron, 1} zine, The large bells are made
rom an alloy of 10 parts copper, 2 lead, and 2 of tin.

THE metal iridinm exists in the Californian gold. Its presence
in the gold coined at the United States mint caused the destruc-
tion of several valuable dies, and thus led to its discovery.

Herr BoETTIGER has pointed out that the flue-dust which con-
denses in the chimneys of the zinc works of Goster contains oxide
of iridium in the proportion of one-tenth per cent.

A CORRESPONDENT of the Cincinnali Gazette reports that a Mr.
Disman, of Upper Sandusky, Ohio, has discovered a process of
hardening copper, an art which has been lost for nearly three
thousand years,

BY submitting to the action of an electro-magnet globes filled
with oxygen and suspended in a solution of glycerine, M. Chataud,
of Nancy, succeeded in showing energetic attraction between that
gas and the magnet.

Proressor Kxop, of Leipsig, while searching for erystallised
specimens of crf]'sulite, has found a new mineral, to which, from
its appearance, he has given the name pachnolite, from a Greek
word, meaning ** frost.”

CoAL tar is recommended in the Chemical News as an excellent
coating of cisterns and reservoirs, to protect water from the lime
and other salts contained in the cement. The tarry taste, it is
stated, disappears in a few days.

OLIVER Evans applied, in 1786, for a patent from the State of
Philadelphia for a carriage which he proposed to drive with steam
of 150 1b. pressure. His project was, however, looked upon as
chimerical, and a patent was refused him.

THE Popular Science Review states that the November metcors
were well seen at Kishnagur, fifty miles north of Calcutta.
Places from which the shower is now known to have beeg seen
range over a fourth of the earth’s surface.

AccorRDING to Professor Reuleaux, of Berlin, the steam gun is
stated, by Leonardo de Vinci, to have been invented by Archi-
medes. This curious historical discovery was made by the great
painter in an Arabian manuscript, now apparently lost.

SoME French bakers, tempted by the low price of old wood
painted with salts of copper, have been making use of it to heat
their ovens. M. Nicklés has shown that serious accidents have
arisen through these salts of copper becoming incorporated with
the crust of the bread.

It is stated that the human voice, when speaking with clear
articulation and supplied from good lungs, will fill 400,000 cubic
fect of air, provided they be enclosed in a proper manner, and the
voice placed and directed advantageously. The same voice singing
can fill with equal facility 600,000 cubic feet.

A RECENT statistical return published by the United States
(Government sets down the entire area of the Republic, including
lakes and rivers, at 3,250,000 square miles. The public lands
amount to 1,465,468,000 acres, of which 474,160,551 have been sur-
veyed. The population is estimated to amount now to 36,100,000,

M. CHATAUD performs an interesting experiment, showing the
diamagnetism of the vapour of magnesium. He ignites a portion
of the metal below the conical extremities of the poles of an
electro-magnet, and as soon as the current passes and the magnet
becomes excited, the column of vapour divides laterally and takes
the form of a U.

THE illuminating power of the used in various cities has been
tested by Dr. Frankland with the following results :—Berlin,
15’5 candles; Paris, 12'3; London, 12°1; Vienna, 90; Edinburgh,
28'0; Manchester, 22°0; Liverpool, 22°0; Glasgow, 28°0; Aberdeen,
35'0; Greenock, 28°'5; Carlisle, 16°0; Birmingham, 15°0. London
gas, he says, is worse than it ever was, and gives off large quan-
tities of sulphurous acid and other poisonous vapours.

A WRITER in an American journal makes the following remarks
on glycerine :—*‘I should regard glycerine as unobjectionable for
medicinal purposes if it forms a colourless mixture with twice its
volume of strong alcohiol and of sulphurie acid, and if after dila-
tion with distilled water it yields no turbidity, either cold or on
heuting to the boiling point with sulphuretted hydrogen, ferro-
eyanide of potassiun, nitrate of baryta, oxalate of ammonia, or
nitrate of silver.” This last test 18 an important one,

THE water found sealed up in a vase at Pompeii has lately been
analysed. It was perfectly limpid, and scarcely rendered turbid
by prolonged ebullition. At the temperature of 20 deg. Cent. its
specific gravity is 1'001. The quantity of fixed matter left by
evaporation was 1032 gr. per litre. The gases evolved by ebul-
lition were air and carbonic acid. Lime and magnesia were found
in it; also Sruaphate:; in small quantity, and traces of sulphates,
and even silica and iron,

M. BoussiNeavrLT has laid before the French Academy of
Sciences his rescarches into the effects and counteractions of the
vapours of mercury, which destroy or reduce to imbecility and
misery so many lives in certain branches of manufactures. The
deadly influence of these vapours on plants, and the effect of
sulphur in neutralising them, had been carefully defined. Regnault
considers the best re-agent against the vapours of mercury to be
an iodised daguerreotype plate, but Boussingault maintains that
tllm sensibility of the plates is as nothing compared with that of

ants.

3 Mg, Samuer MELLOR has made many experiments with the
alloys of magnesium with zine, tin, antimony, copper, thallium,
lead, and other metals. Some of the results obtained were curious.
An alloy of lead and magnesium burned very slowly; an alloy of
10 per cent. of zinc and magnesium had a specific gravity consider-
ably greater than that of the two metals when isolated; a 50 per
cent, alloy of zinc and magnesinm was found to be more brittle
than glass; an ingot half an inch in diameter, when allowed to
fall upon a stone floor broke in pieces, and the fragments were
easily pounded to dust in a mortar,

Tae four dials of the clock of the House of Parliament are
each 22ft. in diameter, and are the largest in the world. Every
half-minute the point of the minute-hand moves nearly seven
inches. The clock will go eight and a-half days, but it only strikes
for seven and a-half, so as to indicate by its silence any neglect in
winding it up. The mere winding-up of the striking mechanism
occupies two hours. The pendulum 1s 15ft. long; the wheels are
of cast iron; the hour bell is 8ft. high and 9ft. in diameter, weigh-
ing nearly fifteen tons, The weight of the hammer alone exceeds
400 1b.

THE subdivision of the carboniferous strata of France into more
than forty distinct basins, with their peculiar distribution over the
country, 18 very favourable to the development of industry, and
entitles M. Burat to say in his rt that France, without being
privileged like England, is in a position to develope its production
and supply its consumption. That production is now about
13,000,000 tons, while it was only 7,900,000 tons in 1857. If it
continued to increase at the same rate it would be 60,000,000 tons
in the vear 1900—a quantity which M. Burat thinks out of all
proportion to the extent and richness of the French coal-fields,

MISCELLANEA.

THE coal miners in Mercer and Lawrence counties, Pennsylvania,
are reported to be on another strike.

THE water supplied to the Crystal Palace district has been
immensely improved lately, but the gas is simply abominable,

THE finest steam coal in the world is said to be found near
Pekin, China, where there is a coal-field of 300 square miles in
extent.

THE United States navy department have been experimentin
on the use of petroleum for fuel instead of coal, and so far wit
Buccess,

THE stores of the Blakely Ordnance Company, consisting of
guns, shot, shell, &e., are to be put up for sale by tender on the 1st
of August next.

THERE is unfortunately no longer room to doubt that Dr.
Livingstone 18 dead. The first accounts of the sad event were
substantially correct.

MR, GraHAM, master of the Mint, has found in a specimen of
meteoric iron six times more hydrogen than is contained in ordi-
nary malleable iron.

THE Commons Select Committee state that in quality the
Thames water compares advantageously with the water generally
supplied to English towns,

THE experiments with the Rodman gun at Shoeburyness last
week proved that it is vastly inferior to our 9in, 12-ton gun in
range and penetrative power.

THE passage through the present Blackfriars Bridge is very
dangerous, and the steamboats run great risk of collisions with
each other and with floating lighters.

THE river St. Lawrence is to be dammed at Lachine Rapids, in
order to obtain hydraulic power. The capital of the company
which proposes doing it is 2,000,000 dollars.

THE demand f%'DBetmIeum in Europe alone for the year 1866 is
estimated at 90,000,000 gallons. The consumption in 1864 was
30,000,000 gallons, against 10,000,000 in 1862,

THE quantities of refined oil removed from the refineries of
Pittsburgh for the fiscal year ending June 30th, 1865, was 142,233
barrels, and for the one ending June 30th, 1866, 354,907 barrels.

It 18 said that a plan is in contemplation to supply Buffalo from
natural gas wells at Amherst, ten miles distant. A well now sunk
flows 40,000ft. of pure gas every day, and five more are proposed

It is announced that an instalment of £10,000 is ordered to be
paid to Major Palliser, with an additional £5000 next year, by
way of a second instalment, for his services in relation to his chill
system,

DR. FRANKLAND states that if the illuminating power of London
gas be represented by 12, that of Berlin and Birmingham is 15;
of Manchester and Liverpool, 22; Inverness, 25; Edinburgh, Glas-
§§w, and Greenock, 28 ; Paisley and Hawick, 30 ; and Aberdeen,

A VERY clear account of the position of the Italian Irrigation
Canal Company has been prepared by the committee of the pro-
tection association of the septennial bondholders, with Sir Thomas
Bateson, M. P., at their heag.

THE dividend due on Monday on the South-Eastern of Portuga
Railw y bonds was not paid. The directors are negotiating on
the su’ ject, and it is hoped the Government will not adopt any
course permanently to damage the credit of the company.

A PROSPECTUS has been issued of the Anglo-Indian Tele h
Company (Limited), with a capital of £1,000,000 in shares UFTEF“’
to establish, »i# the overland route, a line to India under one con-
trol, with extensions hereafter to Singapore, China, Japan, and
Australia,

Mg. DioN BoucicAULT states that the Royal Albert Hall will be
eleven times the size of Lane Theatre, eight times that of
Westminster Hall, and will be so large that a church of ordinary
dimensions would stand onm its floor and its steeple not reach the
ceiling.

THE island which, according to San Francisco news, has been
discovered in the North Pacific, is described as being in 150 deg.
W. longitude, and 40 deg. 30 min. N. latitude. It is stated to be
twenty miles long, situated in a section of the ocean where fogs
and misty weather prevail.

A FIRE, on Wednesday, destroyed a large portion of the cotton
mill of Messrs. Bashall and Co., Farington, near Preston, doing
damage to the extent of £150,000, and depriving about 900 opera-
tives of employment. The premises were insured in several offices,
but to what extent is unknown.

THE three Albany firms now consolidated under the manage-
ment of John A. Griswold and Co. are making arrangements
capable of producing annually 20,000 tons 1iig iron, 15,000 tons
Bessemer steel, 35,000 to 40,000 tons of steel and iron rails, and
8000 to 10,000 tons of merchant iron.

A7 a meeting of Clyde trustees, held in Glasgow on Tuesday, it
was reported that the revenue of the trust for the year ended
June last amounted to £131,861, as against £125,787 in 1866, show-
ing an increase for 1867 of £6074. The revenue for the month of
June last was the largest for the same period in the history of the
trust.

Mgr. Fraser, C.E., the deputﬂuusiuhnnt-nuperintﬂndent of the
royal gun factories at Woolwich, who has so successfully intro-
duced the system of cheap construction, is informed that
Sir John Pakington, the War Secretary of State, has decided on
awarding him, as a first instalment, in recognition of the advan-
tage}g m:tirued frous his invention, the sum of £5000, to be paid
forthwi

THE Australian Government Gazelle gives the returns of the
wheat crop of the harvest of 1866-67. The total produce is
6,410,865 bushels, an increase of no less than 2 823 0065 bushels
over the previous harvest; the total quantity of land under wheat
being 447,331 acres, an increase of 36,723 over the preceding year.
The average gruduca per acre has been fourteen bushels 201b., as
against eight bushels 44 1b. in the preceding year.

BY a correspondence just published it appears that the Board of
Trade have accepted the offer of Mr. Norwood, M.P., of placing
the screw steamer Ashford, now in Archangel, at the disposal of
the British consul there for the rescue of the crews of the
numerous vessels wrecked in the ice of the White Sea. The
Board of Trade has at the same time undertaken to make good
any loss to the owners of the vessel on account of b of
charter, forfeiture of insurance, &e.

THE leading Italian railways—and, of course, the minor ones—
being in a very embarrassed state, the Minister of Public Works
has submitted a bill to the Italian Parliament authorising the
Italian Government to acquire the Roman, South Italian, Calabro-
Sicilian, &e., lines. The purchase is to be effected by the trans-
ference to the shareholders of Three per Cent. Rentes. It is
doubtful whether the Government would be found strong
enough to carry out this project, even if it attains the desired
authority.

Tue Royal Agricultural Society are dividing the live stock
department temporarily from the implement ground in order to
prevent confusion during the four days set apart for the prelimi-
nary trials of implements. The Great Eastern Railway Company
is engaged in ﬂah‘vﬂri.nlg goods, and the general public is now neces-
sarily excluded from the show ground until the commencement of
the trials for implements on Wednesday, the 10th inst. Dynamo-
meters and other scientific apparatus are being ereciod for the pur-
pose of testing the capabilities of stemm engines, thrashing
machines, &c,
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FLOATING DOCKS.
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FLOATING DOCK FORt BERMUDA, MESSRS. CAMPBELL, JOHNSON, AND CO,, ENGINEERS.

IT is not improbable that the success which attended the
application of foating gates to stationary docks, first introduced
into this country by General Bentham under the name of floating
dams, led to an extension of the principle to docks themselves,
and thus, what was originally adopted in particulari will probably
be applied in wniversale. Two other circumstances have,
doubtless, contributed to the construction of floating, dry, or
graving docks, The one is the enormous expense attending
similar strugtures of masonry, and the other, the impossibility of

' building them in certain localities. Regarding iron as a substi-
tute for timber, it ia but natural to expect that, notwithstanding
its extensive adoption at the present day, and the variety of
engineering and architectural purposes to which it 1s made sub-
gervient, it has been anticipated in many of them by the material
which it has superseded. The earliest floating docks were of
timber. About ninety years ago one was built on the Thames,
and there is one 200ft. long by 60ft. wide and 22it. deep at

Marseilles, built about twenty years ago at a cest, including

engines and all machinery, of £15,000; the timber being in a
perfectly sound condition. In America wooden graving docks
were constructed upon a more extensive scale, which 1s to be
attributed to the same cause as that which led to the adoption of
wood in all their earlier structures, viz., the comparative cheapness
and abundance of forest-grown timnber in most new countries, One
of their earliest specimens, in addition to the later examples of
the box and sectional dock, was what was termed the screw
dock, the sides of which consisted of parallel rows of piling,



10

THE ENGINEER.

JuLy 5, 18067.

—

Whatever doubt there may be about the others, there is none
about the sectional dock, which has proved a complete failure—
though the fact of its being built of timber may have a great deal
to do with the circumstance, As the chief application of 1ron
floating docks is for the purpose of repairing veasels on foreign
stations, and where the construction of the ordinary graving dock
is attended with almost insuperable difficulties, we have selected
two of the former description in illustration of our article. Alliron
floating docks may be considered as partaking of the same form as
the nl:Epl they are intended to enclose, and may be, therefore,
roughly said to be of a semi-rectangular, semi-cylindrical, or
semi-elliptical shape. are, in fact, ships : take an old man-
of-war, seoop her out, she is a floating dock for
any veagel smaller than herself. Moare than a century ago this
rough and ready plan of converting an old hulk into something
useful was fn oue instauce sctuslly earried out. Viewing docks
and ships in the light of semitubes of a certain shape and thick-
ness, there is this important difference to be observed in the
theory of their respective constructions: the one is a braced
tube, the other is and herein lies the prineipal weakness of
afloating dock rega a# a piece of framework, a frame, moreover,

requiring a very high degree of inherent ity. The trans-
verse girders, « beams, and the deck itself, of a vessel,
whether of timber or iron, act the part of a powerful stiffener to

the whole structure, prevent it getting laterally out of shape, and
make all the strains eelf-contained. With a dock the case is
otherwise, and but for the pressure of the water on the outside —
a counteraction which is in a t measure lost when the vessel
is docked, it might be compared to an inverted roof without a
tie rod.

Above is ted a perspective view of an iron floating
dock, constructed a short time ago by Messrs. Randolph, Elder,
and Co., and sent out in sections to Callao for the Callao Dock
Company, where it was completed and launched. It is rectan-
gular in section, and the gides being vertical are not open to 8o
great an extent to the weakness lll'ﬂﬂ-dﬁ deseribed as the other
docks also illustrated. The total length is 300ft., inside breadth
76ft., and inside depth 30ft., and it weighs about 3000 tons.
From the bottom of the floor, which is 50ft. wide, to that of the
dock is 0ft., and the sloping of the bottom connecting it
with the wvertical sides, at has an incline of one and a
quarter to one. Between the inner and outer skins there is a
distance of 12ft., making the outside breadth of the dock exactly
100ft. One of the most important features in the designa under
notice i8 the introduction of water-tight bulkhead compartments,
and it is to the absence of these in the earlier examples of floating
docks that may be traced one of their chief causes of failure, which
congisted in theirliability to turn over during the operation of dock-
ing the vessels.

This liability can be diminished to very small proportions, if not
altogether obviated, by a proper system of water-tight bulkheads,
Mathematically, the tendency of a dock to capsize may be thus
expressed. Putting F for the overturning force acting upon one
dock, and N for the number of ts unto which it is
divided by bulkheads, and ¥ for that acting upon another, and
A’ for the number of separate chambers contained in it, then

2
making A’ A, we have F = Exas

A!

Consequently, if A'=1

ar

—+that is when there are no bulkheads—F = %’, or the relative

tendency for a dock to capsize is inversely as the square of the
number of te compartments into which it is divided by
bulkheads. Tt A, A there are watertight bulkheads
running the whole length of the dock, and others at B, B, the
intermediate space A, B, being the air space, and serving for the
purpose of displacement. ere are also lomgitudinal water-
ﬁ‘ﬂ]t bulkheads at C, C, and a strong longitudinal girder at D
which is not water-tight. Transversely there are six water-tight
bulkheads across the whole cross section which divide
the dock inte seven air chambers from B, B to A, A,
into seven distinet water-tight rtments from A, A to C, C,
and into the same uumber of chambers from C to C in
the body of the dock., Boiler plate, half an inch in thickness,
compose the inner and outer shells or m, ::dﬁfthm are ti-m}n-
verse strengthening girders t 0 t.apart and Oft.
in d carried up in the f of lattice work through
the side water com ts, air chambers, and horizontal bulk-
heads. Tt is in the connection between the inner and outer shell
of a dock that a great portion of its absolute strength consists,
for although it may be regarded as one entire frame, yet like all
lnrﬂu iron structures, especially those where the principles of
hollow eonstruction are to, it must be loo at from
every individual point. Notwithstanding that the strength of a
girder in direetly as the depth, yet by a bad, ignorant, or un-
scientific arrang of material it might fail loeally long
before the breaking strain was reached. In fact it way
be stated that there is not any difficulty in designing an iron
structure in the mass so that it shall theoretically be strong
enough. The difficulty is to s apportion the strength of the
various in proportion to the strain brought upon therm,
that while on the one hand there is no more strength than what
the requirements of on the other there is no
more material employed what is consistent with a proper
regard to economy. In no phase of iron 'construction is
ignorance and n want of scientific knowledge more readily and
more often than in bracing. It is a common oceur-
rence to witness an enormous amount of material consumed in
bracing when a tenth part would suffice, provided it were put in
the place, Openwork bracing, when scientifically applied,
in th% and strongest method of effecting the strengthen-
ing and mghﬂ’ to every deseription of irunwm-f but
it is also with the disadvantage of being the most
expensive and the least relisble when designed wupon wrong
principles, In the one case it is a most t and practical
application of theory ; in the other it in the mere ase ln.ﬂin
tld comfusion of an indiseriminate number of rods and bars,

wil
joined without the least regard to their ective
dutics whether as struts or tiew. Mr. Bramwell, in & floating

dock nm&' for the Danish island of St. Thomas, in
the West it in in course of erection, has carried out

B Mglt:ﬁ:v mmmtulemnndhﬂ
em to replace in a large portion of the structure
o mm;:uﬁmmﬁm to. Thﬁra”iflnnttha
slightest reason why all solid p in an am?la iron con-
struction should not be - wm; esigned lattice-
work. By the latter method the engineer not only 1s enabled to
place the material exactly where it is wanted, in the very line of
strain as it were, but is also certain that when it is correctly
placed, the strains must in the direction marked out for
them, and cannot take another., Wherever solid plates are used
there is always some ambiguity respecting the precise direction of
the straing, and more faith is put in the mass of the plates than
in the strength of any parti part of them.

The dock in Fig. 1 is ided with a powerful boiler and
engine on each side, and drives four centrifugal pumps commu-
nicating with all the water compartments by means of a system

of pipes in such a manner that water can be let into or pumped
out of any one or more of them separately as may be required.
To provide for contingencies the pumps are o arranged that the
entire force of one pump can be concentrated upon any one par-
ticular compartment. | .
Passing on to Fig. 2 we have an isometric view of an iron
floating dock in a variety of positions, demonstrating the method
of manmuyring a vessel in and out. It is being constructed on a
very large uanfa by Messrs. Campbell, Johnson, and Co., at their
works at Silvertown on the Thames, and when finished will be
¢ither sent out in sections to Bermuda, or as has been suggested,
towed out entire, thus obviating the necessity of putting up a
small establishment there to fit it together. It is intended for
the service of Government, and is capable of berthing ships of
war of the tonnage of the Bellerophon. In dimensions it con-
giderably exceeds the example we Ln.'m already deseribed. The
length over all is 381ft.; ontaide breadth, 124ft.; and inside, B4ft.;
depth over all, 72ft. Instead of the sides being vertical they are
curved outwards, with a batter of one in six, but approach nearer
the perpendicular at the top. The outer and inner skins are of
half-inch boiler plate, and there are, in all, fifty water-tight com-
partments. Seven water-tight longitudinal bulkheads run the
entire length of the dock, while the frame is held together by
nine transverse box ribs, also water-tight. Vertically the dock
may be divided into three stages, the first containing the upper
chambers, the second the balance compartments, and the third
the lowest or air chambers, A glance at Fig. 2 will explain the
modus operandi. When a ship isn to be docked the water 1s
pumped from the lower to the upper chambers until the dock
ginks and assumes the position shown at A, ready for the floating
in of the ship A', which grounds upon the blocks prepared for
it. The water is then allowed to ran out of the upper chambers
or tanks, and the dock, together with the vessel, rises about 101t
out of the water. Floating caissons, the form and construction
of which constitutes part of the patent taken out by the inventors,
are then Hulnuergmr at the two ends, and the water that has
not been removed from the dock is run off by especial valves and
contrivances for the purposes into the air chmmbers, where it
remains until afterwards pumped up again into the upper tanks
in order to gink the dock for the reception of another vessel. At
B in Fig. 2 is represented the dock closed, with the caissons and
the ghip high and dry inside it. C shows the dock with the caissons
removed. To careen the dock over, all that is necessary 14 to let
the water into the upper tanks on one side and empty it out of
those on the other, and almost any angle of inclination can be
obtained, as seen at D and E. When the vessel is ready to leave
the dock the external water is re-admitted until the inside and
outside level are the same, the caissons removed, and the vessel
flosted out. Another feature is represented at F and G, which
consixts in using the dock for placing small vessels upon pontoons,
upon which they can be floated into shallow water and repaired
at leisure. To oceupy a dock capable of accommodating a ship
of war with a vessel of ingignificant size and tonnage, even if the
owners chose to pay the full dues, would obviously Le an abuse
of s capabilities, and it i8 to remedy this that the pontoon
system, which is not confined to the dock in question, has been
devised. A vessel is shown upon a pontoon within the dock at
F, and is supposed at G to have been Honted out ready to be
towed wherever it may be desirable.  About 8000 tons of iron will
be consumed in the manufacture of this enormons structure, and it
is proposed to launch it broadside on, which was the plan adopted
in the launching of the one at Callao. A peculiar feature in Mesars.
Campbell's dock is the plan adopted for repairing the dock itself.
It ecomsists of a three sided tank open at the top, which is made
to correspond as nearly as possible to the sbhape of the bottom of
the dock, ﬁﬂfm?u be transported along it to any part requiring
I‘E!MI'. Ha phﬁﬂ(l it in juxtaposition with the damaged
part the dock may either be sunk a {ittlﬁ, or better still, some of
the water may be 1 vut of the tank, and it can be made to
spring tight to bottom of the dock and the joint secured
perfectly water tight. The water ¢an then be puinped out of the three
sides of the tank, and men and materials introduced for carrying

out the ne re It should also be memtioned that the
patentees have provided for the probable contingency of seli-pro-
pulsion, a very orthy preeaution, considering the peculiar

service and the locality for which the dock is intended. We are
decidedly of opinion, despite of much that has been said to the
contrary, that floating docks ean not only dock vessels with
riect mafety, but are likely to yield & more remunerative profit
their stationary brethren have ever done, They are por-
feetly independent of all considerations of foundations and special
gituations, and their size is simply a question of cost. We should
not omit to mention among fluating docks the hydraulic lift dock
of Mr. Edwin Clark, which, althougha triumph of engineering skill
and mechanical ability, is not adapted for universal application
gimilarly to those described. It, moreover, is not strictly speaking
a floating dock, inasmuch as it depends for its support upon its
connection with the land, and its erection premises the possibility
of being ableto put up the cast iron columns, a feat by no means
certain of accomplishment in every locality. A floating dock
proper 18 one which depends, like a ship, upon the water solely for
uupEurt., and requires mothing more than what is common to
both of them, that is sufficient depth of water to float in and a
secure holding ground for anchorage.

LETTERS TO THE EDITOR.

We do not hold owrsel ' the
(We gﬂ;{ﬁrﬂmﬂé{w opinions of our

THE LA CERE AND BUSSEAU D'AHUN VIADUCTS,
Monsievn, —Vous avez consseré i nos viadues de Pusseau
d'Ahun et de La Cer¢ une sirie d'articles dont I'étendue témoigne
du sérienx intérét que vous portez i ce genre de constructions.
Jii va avee un plasir tout particulier que votre collaboratenr ne
par pas le dédain que uconp d'ingénicurs du Continent
semblaat professer pour la question du vent, et aprés avoir entendu
bien souvent que jal exagérais 1'im ce du vent, je ne suis pus
faché de trouver 'opinion con ¢ dans une ublication nussi
compitente que la vitre. Mais per-mettez-moi & cet égard un
mot d'a:tglinnt.iun.
Vous dites que j'al compté 'effort du vent 4 raison du, 170 kilo-
mes per mcire quarré de surface; ¢'est vrai, mais en ajoutant
la surface du viaduc proprement dit celle des wagons, soit une
hauteur de deux métres. Pour les viadues non chargés de
trains, j'ai compté 275 kil es, ¢'est-d-dire le maximum de
Iintensité, les denx modes de caleul conduisant 4 peu pris au
méme résultat. Dans nos lignes peu fréquenteés du centre de la
France, ne faudrait-il pas, en effet, un hasard extraordinaire pour
que le passage d'un train coincidit précisément avec lo coup de
veut extraordinaire, et ne peut-on pas admittre d'ailleurs que la
circulation des trains s'arrétera pendant de pareils ouragans,
Euiuqua l'expérience a démontré que les WaAgons vides commengaient
étre renversés quand Uintensité du veut d'epasse 170 kilogrammes ?
En ce qui touche les idées que j'ai émises, il y a trois ans, sur
les dispositions adoptes pour les vindues métalliques futurs,
ra?mu_qn'eﬂu se sont modifiCes, notamment en ce gui concerne
'ﬂn_i{:!m de haubans ys) dont les inconvimients ne m'ont
d'aillenrs jamais tcha Je erois avoir trouvé une disposition
nouvelle que nous proposons d'appliquer aux quatre viadues

métalliques (dont un de soixante-cing métres de hauteur)
que nous sommes sur le point de commencer sur le ligne de
Commentry i Gannat. Si vous le désirez, je vous en communi-
quirai les dessins aussitot qu'ils seront complétement arrétés ot
ganctionnés par le Gouvernement.

Venillez agréer, Monsiour le Directeur, 'assurance de ma con-

gidération distinguée, WiLneLym NORDLING,
We readily print in the original French the foregoing
lclELer of M. Nordling, the distinguished of the above

viasducts. The object of M. Nordling's letter is to justify the view
which he adopted with reference to the probable mu:imum power
of the wind upon these viaducts, and he calls atiention to the fact
that, with the coefficient of 170 kilogrammes per square metre, he
has taken into account the whole lateral surface of a train of two
metres in height above the rails in addition to that of the viaduct
itself, estimated in the way that he has fixed the latter surface, and
that for the case of the viaduct without a train he has ted
the higher coefficient of 275 kilogrammes to the square metre, both
enlenlations leading to nearly identical results. In future viaducts
M. Nordling would, however, be disposed to employ an h“.x&?“fl
form of guy chains, as against the effects of wind, &ec. re is
really no point of difference between us and M, Nordling; those
who will turn back to our series of articles on these viaducts will
see that we merely affirm this to be the fact, viz., that in the
present state of our knowledge it is impossible to determine with
even any attempt at exactuess what is the maximum possible
pressure of the wind against open or partially open structures such
as these vinducts, firstly, because there is no experimental know-
ledge as to what is the maximum force of sudden or recurrent
gusts tn slorms in any country or climate; secondly, because we have
nodata to enable us to determine the relation between solid surface
and resistance to wind, in structures wuch as these viaducts. On
these grounds, we say, we must view any calculation asto the effect
of wind upon such viaducts as at best but more or less probable
approximations. We are ready to accept M. Nordling's figures
as amongst these, but we cannot take them for more, and that
seems, in fact, to be his own conclusion.—ED. E. |

HANGING RAILWAY GATES.

S1r,—In * Tue Excisees” of Tth June I observed a mode of
fixing gate posts,
suggested by your |
correspondent Mr. °
J. O. Longton.
For twenty years | |1
I have used a <y
gimilar method, g
but somew hat
more simple, and
have always found —
it most effective. s

PARAIRE LOOMS. .

81, - Having noticed Mr. Paraire’s improved pneumatic loom
in your impression of last week, and being much pleased with the
one which wus formerly exhibited at Swan Wharf, I should feel
much obliged if Mr. Paraire or yourself could tell me whether
mmps are required for providing the compressed air; if so, whether
lw has taken into consderation the power reqm_re:i to work such
pumps and the cost of them, or if he dispenses with reservoirs and
air vessels to keep the supply of air up.

As Mr. Paraire condemns the plan as adopted by others, perhaps
you will state in your next the new mode used for getting the
compressed air, as myself and others would be glad to adopt the
principle if we can get over the continuous expense of supplying
the air by pumps. THOMAS MARTIN.

Shorediteh, June 24th, 1867.

THE LAWS OF THE DRAWING-OFFICE AND THE LAW OF

NOMINAL HORSE-PFPOWER.

81, —What is all this ery about the laws of the ﬂmwing-uﬂ'i:ag
and this nice distinetion of what a gentleman is, and the employers
motto, ** of what is yours is mine, and what 18 mine is my own.”
Is it so, short-sighted mortals? Where is a designer who will
give his employer all his own way? And where is the employer
who will thank his draughtsman for deing so? If there is a
in existence who do all the thinking themselves, all well and
good —the draughtsmen will have an easy time of it. But no such
firm is in existence, ond I would plainly ask those modern law-
givers how much they allow their draughtsmen for an idea that
may bring them in thousands, and the echo replies, * nothing.”
Courts of law indeed! I remember a famous case many years
back in the law courts when the judge patiently heard the case—or
I may say impatiently—for he turned round on the employer and
n-km{ him sundry questions relative to machinery, and after
hearing the answer merely remarked he must have a very retentive
memory. The employer then confessed he had made notes of
work gy other firms—in fact it was proved that the firm had
eribbed more than the dranghtsman, so the ease fell to the ground.
But should any one seek employment for the purpose of giving
away the ideas of the firm for others’ uses, then let him meet his
just reward,

I see something about nominal horse-power in your last impres-
gion. What does it meun? Your correspondent knows more
about it than he will allow ; but if not, it simply means jockeying.
A eylinder has a given dinmeter —drive the piston at 200ft. per
minute and he will obtain so much horse-power; but likewise
drive the same diameter of piston at 400ft. per minute —which
some are allowed to do—and he will obtain doable the power. As
regards the indicated horse-power it is simply o matter of cut-off
and mean pressure; and when he considers we have ocean steamers
carrying 601b. steam pressure, he can easily see how such high
indicated horse-power is obtained.

And now to the root of the evil. I would ask the Lords of the
Admiralty, with all due respeet, to fix the speed of direct-netion
engines. Let all manufacturers have the spme advmm e

WROUGHT IRON COIL GUNS,

i, In reply to the editorial foot-note nppended to my com-
munication of the 2ist ult., I beg to state that 1 am ectly
aware of the antiquity of hooped guns, and have seen many ex-
amples as well in the British as in many of the great continental
arsenals. But iron staves, strengthened by means of shrunk hoops,
is not the original form of explosive ar , aned is of much later
date than the mortar, brought into use as soon as an explosive
powder became practically known,

The art of throwing large masses of stone into the enemy’s camp
or fortress by mechanical means was brought to great perfection
by the Greeks and Romans, and the first application of an explosive
Eowd er was that of projecting similar masses from a vessel of cast

rass, with a wide mouth and a smaller chamber for the powder,

The projectile was called a **bomba” in the south o Eurupe,‘
where the invention originated; and the brass vessel ** bombarda,’
both derived from the Greek word ** Boge faw,” signifying to hum,
hiss, or roar, in allusion to the noige made IT a projectile in its
Emning through the atmosphere, and thus all the ancient slings,

allistee, and catapults came to be entirely superseded. When it
wis found preferable to project smaller bullets with high velocities,
and there being then no means of boring cast guns, the expedient
of iron staves and hoops, taken from the cooper’s art, came to be
adopted for forming the tubes, a very different process from my
original proposal for constructing heavy ordnance with a cast metal
jacket upon a welded coil of wrought iron for the inner tube. The
firet form, therefore, of explosive artillery was that of the mortar
and stone projectile. The next invention was that of the iron can-
non formed of staves and hoops, leaden bullets being used for
smaller wizes, until the casting of iron became common, and then
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cast iron shot superseded those of stone, but brass was the metal
in general use for cannon.

In one instance both the bullet and the mortar were of stone.
The Turks, in order to command the passage of the Dardanelles,
hollowed out the rough form of a mortar in the massive rock, and
threw from it a granite globe of a 1000 lb. weight. Lastly, cast
iron was used for both cannon and shot, and ultimately bombs
were cast hollow, and received a bursting cl of powder. In

to the plan of shrinking coil upon coil, there is a type of it
in the way that the Russian tar barrels have always been made
with straight staves, forming a perfect cylinder. A strong truss
hoop is screwed on to each end, so as violently to compress the
timber, two warm hoops are slipped on, and the truss hoops are
then removed.

Reading, July 1st, 1867. HENRY W. REVELEY.

THE FLOW OF GASES,

Sir,—Mr. Napier does not seem to be aware that there can be
such reasons for not answering letters as a perfect knowledge that
the asker may, if he will only take the trouble, find what he wants
over mnd over again repeated in the published matter he is ex-
pected to have examined and read. I am sure if he had tried he
migh: have found the meaning of #, both in my paper on safety
valves and in my letter to you dated April 15th, 1857. In the
first of these, immediately after equation (4), and just above Mr.
Naper's great discovery of the value of v, given in his last letter,
are shese words :—** Where » is the velocity of the steam issuing
at tae density of that in the boiler.” Could anything be plainer,

The value of v may also be found in the third proposition of my
las; letter, and is thus stated : —**3rd. The velocity of steam
flowing through an aperture of constant area from a boiler into
the atmosphere—when considered to be flowing of the same den-
ai:yhu that in the boiler—increases up to its maximum, agreeing
wit

Z = 58352,
p
anl afterwards decreases the increase, maximum and decrease
obeying the following law—
=5 A = 0059 _ 058
n==k = 73925 \/ P -1'
I

o= k2 73925 o/ 9" — 2'
" YThere n = 041, 2 = the volume of 1 1b. of steam at pressure p,

and # the volume of 1 1b. at pressure z.”
Now when # = 0 in the first of these values of ), we have—

o — k273925 'VP'E“

or—

‘ L]

and in the second the expression—

Il'l-

"

exists as follows—
. — @;_ﬂﬁ an{l h = 3-1“’_3“1
o

L - o
giving ==,
a1 p“

Since both s and #, are values derivable from Regnault’s experi-
ments, and well known to be very accurate within the limits of
11b. Emm and 300 Ib., and were never intended to a.pplg to the
vanishing point, Mr. Napier is reasoning from data which he
ought to have known was never intended to be used in any dreamy
deduction.

If he wishes to know the probable velocity that steam at any
pressure will rush into a vacuum the following may answer his
purpose, on the supposition that he can get at the conception of
the idea.

I gave in the first pml:»ositiun of my last letter the following for-
mula for finding the velocity that steam at pressure p would have
when rushing into steam of pressure x, in which » is the maximum
velocity of flow, or such a velocity that would allow the steam to
expand from p to x before its velocity became v :—

v = 73925 \/P'w" == o
Let £z = 0, then—

=050
1:'=T3{12'."i~/F R o e PER

the velocity into a vacuuin.

If we wish to ascertain what the velocity will be, on the suppo-
sition that the steam is Howing past any given point at the same
density as that in the boiler, then we must know the law that will
enable us to caleulate the density at any pressure p when we know
the density at pressure . This is expressed as follows : —

vl 81 = v 8§,
from which we get, by substituting the value of v from the last
equation—

()

n=2 73025 D,
8

To see clearly whether this will or can become nothing we must
inquire into how the values of s and s' can be ascertained. And
since the velocity does not become nothing before we introduce the
value 71 into it, let us not make the glaring blunder and say it will

become nothing afterwards, when common sense tells us that v is
finite, and given by equation (J). Alﬂt: —
_ vl &

v = ;13 End v= T,
and since neither s nor 8; can be nothing, but must be something,
and it is also clear that s1 cannot become infinite, for that would
exclude everything else from occupying space excepting this 1 b,
of steam, whose volume is s!. |

Again, vis known, and can be expressed in numbers by equa-
tion (J), and it is evident ¢! must be less than »; also #is known in

numbers when p is known, and Hiﬂﬁﬁ? must be finite, then

Z must be finite; therefore,
m — 3
7 9

8
cannot be made to vanish for any value of 71, assuming any such
position as no flow of steam; for, as stated before by me, 1t does
not follow because there is no flow of the steam at the density s
when = becomes nothing, that there will not be a flow at some
density s — A, where A may be as small as we like without
becoming nothing or vanishing altogether. Let me beg of Mr.
Napier just to think carefully about this statement.

hllj.ll‘?rl\}apier is apt to make assertions which it appears to me
cannot be proved, for in his last letter he says :—*‘ Mr. Baldwin
says I have no right tospeak about the effect of a perfect vacuum,
because I have no means of experimenting on it. This is asingular
limitation of a wathematical question.” I am sure, Mr. Editor,
I said no such thing as here stated. What I did say is :—* I will
state my case in four &mmﬁum, which I conceive to be incontro-
vertible, and leave the symbols of nothing and nfinity to Mr.
Napier, as being expressions on which he has no experimental
data, or ever likely to have.” I am of the same opinion still, and
will now, so far as I am concerned, conclude this subject until
some trustworthy experiments are brought out difféerent to Mr.
Napier’s, when I may again be induced to examine the subject.

ury, Lancashire, June 26th, 1867, TaHOMAS BALDWIN,

ASSISTANT ENGINEERS' AND DRAUGHTSMEN'S BENEVOLENT

SOCIETY.

SIR,—I am very pleased indeed to find there is once more the
subject mooted of forming a benevolent society of assistant-engi-
neers and d?;?htamen, and most sincerely hope the scheme may

time be fully matured and not allowed to drop, and will there-
ore, with your permission and kind aid, call upon all my brother

draughtsmen to put their shoulders to the wheel at once and aid
Mr. Bancroft—who has so kindly brought the subject into notice—
in forming the nucleus of such a society, I ecan only add I shall
be most happy to forward the scheme in any way I can.

=

SPERO.

SIR,—My notice has just been called to the fact that several
gentlemen are trying to found a benevolent society for engineers.
I wonder how such a thing has been overlooked so long. I am
sure it has my best wishes, and I should like to subscribe to same.

PERMANENT WAY.

SIR,—DMeeting with a friend the other evening, the conversation
turned upon a friend who had lately died, leaving a widow and

oung boy. This caused me to think of a suggestion that had

tely been made in your journal respecting the formation of a
society for assistant engineers. Can you please inform me if the
scheme is at all matured yet ? INQUIRER.

SIR,—No doubt the present depressed state of the profession is
much against the founding of aucEn a society, but if you will allow
me I should like to place the following suggestion before the notice
of your correspondents.

I think the Foremen Engineers’ Society would be a good model
for us. This, as I understand from your paper, meets periodically
to read and discuss papers, and assist each other during the time
they are seeking fresh appointments,

I hope soon to see other suggestions, and believe the society, if
properly conducted, can be carried out in more prosperous times.

AN AssistanT C.E.

SIR,—As an assistant to a well-known firm I hope the suggestion
to found an orphan and benevolent society will meet with that
enco ement 1t deserves. There are a great number of us in
this district, including Birmingham, Wolverhampton, Dudley, &e.
&c., who ought to be interested in the movement, and will, no
doubt, as the society advances. Many of the metal trades in-
timately associated with engineers would gladly subseribe to the
funds. S. J. WALTERS,

Highgate, Willenhall.

SIR,—In your number for February 1st was the following
paragraph on page 101:—

* Draughtsmen’s Benevolent Society. -We are still receiving
letters on the above subject, the publication of which we reserve
for the present. We hope aimrtly to be able to discuss the sub . ct
in our columns, as it is undoubtedly one of much importance.”

As one who feels deeply interested in the matter, will yon
kindly say what steps have been taken to secure so desirable an
object ?

The publication of the letters you have received and an article
from your pen is, I think, most needed to start the society.

E. B.

SiR,—The interest which assistants seem to take in the above
suggestion, by the letters you have received on the subject, seems
to speak favourably of the movement. A case occu the other
day which impressed me with the importance of founding such a
society. A young assistant engineer died and left a widow and two
children unprovided for, and I fear matters will go very hard with
them, and doubtless there are many such cases. I am sure the pro-
fession will thank you much for bringing the question before them.
The circulation of your paper being very extensive, the subject
must consequently come under the notice of some thousands
interested. May I be allowed to suggest that if a summary was
given, embodying the several wishes of your correspondents, it would
save some of your valuable space, and at the same time give the
matter the ventilation that it appears so much to require. E.J.

SIR,—Some time since Mr. R. Bancroft suggested the formation
of a society having for its object the support (temporary or other-
wise) of disabled sick and unemployed dranghtsmen. The matter
seems to have entirely fallen through.

I forward for your inspection a rough draft of what, in my
opinion, should be the gist of the regulations of such a society,
and should you approve of them so far as to give them publicity,
I should be glad to treat with four or five gentlemen who would
assist me in founding the society, and to that end I shall be happy
to give my services as secre pro tem. A B.

London, June 22nd, 1867.

1. That the society be legally enrolled.

2. That the society members consist of engineers and draughts-
men who havebeen engaged at least three years in an office, and
who are not under twenty-two years of age.

3. The officers of the society—with the exception of the medical
attendants and solicitor shall be elected at the half-yearly
meeting of the members, and shall give their services gratui-
tously.

4. The expenses of the society to be provided for from the
funds in hand.

5. The entrance fee for engineers (bond fide) will be £2 2s.; for
draughtsmen, £1 1s. The quarterly subscription for engineers, 12s.;
for draughtsmen, 10s,

6. The committee of the society to meet every alternate Satur-
day for the transaction of business,

7. No member shall receive relief from the society until he shall
have completed a six months' subseription.

8. Members out of employ, entitled to relief, to prove their neces-
sity for the same; to send in a written application for a loan of a
certain amount per week for so many weeks, such loan to be re-
payable at an agreed date.

9. Sick members to obtain a medical certificate of their condi-
tion, to be forwarded with their application for aid. These mem-
bers will receive a weekly gift from the society, according to cir-
cuwmnstances.,

10. The claims of disabled members, and of widows and chil-
dren of members deceased, will be dealt with by a special com-
mittee appointed for the purpose,

11. The society will publish fortnightly a list of members, with
their addresses, the description of work they will undertake, and
the term of their experience. For convenience of employers

rﬁquli;itng assistants the unemployed members will be indicated in
the list.

PARIS EXHIBITION.

Our article Hand and Brain has been professedly transferred at
full length into the pages of Les Mondes. We have great reason,
however, to complain of the translation, which in very many places
is very far indeed from conveying the real sense of the original,
For example, in the last part of Les Mondes (for 27th June, 1867,
p. 387) we read,— -

“ Nous croyons que ces produits défient toute rivalité —sans ex-
cepter celle de Whithworth, en supposant méme que Whithworth
n'elit pas degénéré. Pouvous—nous nous défendre de tristes riflex-
ions, en voyant un exposant Francais pendre le titre de fournis-
seur de la flotte Britannique ! ”

Who would imagine that this is meant for a translation of the
following, which are the words of our article of June 14, p. 529: —

““ There is a case of tools &e. .... which for Anish and
form may boldly challenge anything we can show, even were Whit-
worth to have come forward in his full force, which he has not
done. It is not unsuggestive, too, though we do not know upon
what basis the claim to the title 1s founded, that an exhibitor in
France close by here of like tools styles himself supplier to the
English flect.” _

Take another example, p. 387, ** Nous avons encore 4 faire une
pénible déclaration.” Who could have credited that his professes
to be a translation of *‘ Let us glance at fine ironwork of a totally
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different sort,” p. 529,

Again, certain paragraphs which might not fit French trade
notions, or the national vanity which Les Mondes seems to consider
insatiable on the part of its countrymen, are omi ted without the
slightest notice, and the professed translation runs glibly on, as_if
it had quite fu.l.ly and truly transferred the orginal English
thoughts into French for Gallic readers only.

As the matter stands and for the present, we beg to warmn
Frenchmen that the professed translations from THE ENGINEER

as they find them in ZLes Mondes require verification with the
nrigi.nﬂ{.

SoUTH KENSINGTON MUseuM, — Visitors during the week ending
June 29th, 1867, On Monday, Tuesday, and Saturday, free
from 10 a.m. to 10 p.m., 9476; on We«ﬂlesdsr, Thursday, and
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1928, National
Portrait Exhibition, by payment, 2998, Total 14,402, Average
of corresponding week in former years, 11,4064, 7Total from the
opening of the museum, 6,805,488,

CoaL SHIPMENT AT BIRKENHEAD.—The Welsh colliery pro-
prietors are now adopting such measures as will enable shippers
of coal to take cargoes on board at Birkenhead on as advantageous
terms as those offered at Cardiff and other South Wales ports,
The Powell Duffryn Colliery proprietors are offering advantages
which it is believed will for the future prevent vessels being taken
from the Mersey to load at Cardiff, if the risk of Chanuvel voyage,
the double port charges, and other expenses are taken into con-
gideration, 1t would appear that vessels will sustain a loss b
h“ering taken from the Mersey to be laden at the pits in Sﬂul}lvl

ales,

CONVERSAZIONE INSTITUTE OF ARCHITECTS,—The Conversa
zione of the Royal Institute of British Architects on Monday
evening last was well managed, and passed off agreeably and
successfully., Mr. William Tite, M.P., the president, received the
guests, and there was a very large attendance, including many
ladies, Pictures, carvings, photographs, and glass, afforded matter
for conversation up-stairs; and the band of the Coldstream Guards
downstairs very pleasantly stopped it at intervals. Decorative
and industrial art were represented by some specimens of Salviati’s
mural mosaics and Venetian table glass, as well as by examples of
furniture and cabinet work, some designed by Mr. Seddon, and
other specimens by Mr, Charles L. Eastlake.—Builder.

MAcHINERY, &c., TENDERS ACCEPTED BY THE LIVERPOOL TOWN
CouNciL.—The Town Council has agreed to accept the tender of
Messrs. Richmond and Norton, for the providing and fixing the
machinery, boilers, tanks, piping, troughs, and stable fittings, in
accordance with a plan nuhmitte& by the borough engineer, at a
cost of £440. It was further agreed to accept the tenders of
Messrs. Prulington and Hutton for the supply of a large clock for
the municipal offices, at a cost of £495, and of Mr. Warner for the
supply of bells required in connection with the clock, at a cost of
£4Eflﬂa. The ':%nle of the salaries of the officials and assistants
in the borough engineer department, are, it is believed, to be in-
creased, and a recommendation to this effect will be considered at
the next quarterly council. The increases involve a considerable

BUIIL.

Tae SiLkwoRM DiIsSessg, —The French Corps Legislatif have
lntegrl;een discussing this question. The disease, the gattine of
the French, first appeared about twenty years ago in Vaucluse, and
then propagated itself into all the silk growing districts of Europe
except tEe lofty mountains of northern Portugal, and having tra-
versed Greece, Asia Minor, and Persia, has reached China, and at
present Japan is the only country which has escaped. M. Fabre
has discovered its cause in what he calls vibrating corpuscles exist-
ing in the eggs and the insccts of all ages. Properly qualified in-
spection of all imported eggs at the custom-houses has been pro-
posed as a remedy. The cause has been sought for in the over-
crowding of the insects in the modern extensive concerns, as
typhus and other diseases are engendered among men and cattle
when collected in large numbers, This view is supported by expe-
rience.

PHOTOGRAPHIC IMPROVEMENTS.—The collodion used in ordinary
wet plate photography has always hitherto contained a soluble
iudi(Fe salt, or a mixed iodide and bromide salt, but never a bro-
mide alone. Iodides give very intense pictures, but do not render
great contrasts of light and shade in a picture faithfully, so that
with iodides alone it is next to impossible to get a good picture of
a white statue surrounded with dark objects. With bromoiodised
collodion greater harmony is secured, but there is a loss in intensity,
and by neither of the methods in use can natural clouds be photo-
graphed, except by the briefest exposures of the plate in the
camera, This is the reason that natural clouds are so rarely seen
in photographs. Bromides alone in collodion have always been
found to give thin, weak, unsatisfactory pictures, by the wet E,:-
cess, and bave never been practically used in it. A process -
however, just been published by Mr. W. H. Harrison, whereby
collodion containing a bromide only is made to give dense pictures
by the wet process, so that brilliantly lighted objects can be taken
together with dark ones more truthfully than hitherto, and
natural clouds secured with very lengthy exposures. The collodion
contains ten grains of bromide of cadmium to the ounce, and after
mixing is kept for about three weeks before use. The nitrate bath
is made of sixty grains of pure recrystallised nitrate of silver to
each ounce of distilled water. To each ten ounces of this bath
two grains of acetate of soda and three drops of acetic acid are
added, the acetate being added to secure freedom from nitric acid,
which would otherwise decompose the glycerine afterwards used.
The plate, when coated with collodion, 1s dipped for ten minutes
in this bath, and then dipped in another one. The latter is com-
posed of the foregoing bath solution two ounces, pure glycerine
two ounces, honey one ounce, water six ounces, and kaolin quarter
of an ounce. This sticky liquid is exposed to light for two or three
days ; it will first blacken, then throw down a deposit, leaving the
greater part of the solution clear and bright. The clear upper
portion has then to be filtered into the second bath for use; in fact
it is nearly the same as the glycerine preservative published some
years ago by Mr. Valentine Blanchard, noted for his instantaneous
views of London. The plate having rested for ten minutes in the
first bath is next immersed for about five minutes in the ae.cnnd}
the latter being a convenient method of giving it a coating o
organic matter and weak free nitrate of silver. The plate 1s then
placed on end for ten or fifteen minutes, on clean white blotting
paper, in a dark box free from dust, to drain, after which it is
placed in the camera slides, where it will keep in good con-
dition for the rest of the day. For pictures of badly lighted
objects a developer containing one and a-half grains of pyrogallic
acid to one ounce of water and enough formic acid to restrain its
too rapid action is employed. For views very brilliantly lighted
by the mid-day sun, a developer, consisting of two grains pyrogallic
acid and one grain of citric acidy to each ounce of water is used.
For general views a mixture of four parts of the formic acid
developer, with one of the citric developer, is the best. The
developing solution is poured on the plate directly the latter is
taken from the slide, and allowed to remain on till the picture is
fully out and finished. No after-intensification is ever needed.
The picture has only to be washed and fixed with cyanide of
potassiuim as usual. The process is of value to tourists since the
plates are well suited for views presenting strong Lights or dqug
shadows, the in both respects being greater than wit
iodides, so as to place a greater power at comunand. Ordinary iron
development can be used with the plates, in which case the
exposure must be very short, as the plates are then excessively
rapid in action. With iron development after-intensilication is
necessary, and the publisher of the process recommends the use of
pyrogallic acid rather than protosulphate of iron, unless the
operator desires all other considerations to give way to secure the
greatest possible rapidity.
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TO CORRESPONDENTS.

* Y We beg to call the attention of our Advertisers to the notice
below, and to state that the large circulation of THE ENGINEER
compels us to go to press at an early hour on the morning of

ublication. Advertisements, to ensure insertion, must be de-
wered at the Engineer Office before seven o’clock on the Thursday
evening of each week.

*." Letters intended for publication must be accompanied by the
names and addresses of the writers,not necessarily for insertion,
but as an evidence of good faith.

*.Y Wecannot undertake to return drawings or manuscripts, and

must therefore request our correspondents to keep copies.

J. F.— We shall be happy to forward any lelier intended for the gentleman whose
address you reguire.

G.R. (Highland Rallway).—Certainly nof forgotien, but crowded out by maller
Jrom the Paris Exhibition,

AN OLD SUBSCRIBER.— We have called (he attention of one of our Paris corre-
spondents to the furnace. IF good it will appear in our columns.

T. R.— We have no recollection of the paragraph to which you refer. If you will
stale in whal way you wish to use a cement we shall be happy to supply you with
all theanformation in our power.

A. B, A CONSTANT SUBSCRIBER, and several other correspondenis, write to ask
qugklions or to make statements withoul sending their name and address. We
beg to cail their attention to the notice al the top of this column, and (o stale
that we can lake no nolice whalever of anonymous communicasions, which are

" dnvariably consigned to our waste basket.

R. 8. W. - Write to the secrelary of the Aeronautical Sociely, W. H. Breary,
Esq., Society of Arts, Jolm street, Adelphi. We are unable to say where you
can obtain a small quantity of Gale's prolected gunpowder, We presume wou
are aware that the * proteclion” consists in mixing the gunpowder with three
or four times ils bulk of powdered glass

A, A. (Drammmen, Norway) — Dr, Hermann Sprengel has published a long
article, with engravings, on different forms of has awr-pump, in the Journal of
the Chemical Society, January, 1865, prinfed by Harrison and Sons, St.
Martin's-lane, London. A few practical particulars, sufficient, probably, for
your purpos:, are given in another column, We are not aware that the instru-
ment is yel manufactured by anybody for sale

FORCER,~ The frictional resistance in mains of the diameter stated will be very
snoderale, and a small addilion to the weight over and above thal required to
balance the water will suffice lo overcome it. But by the nature of the problem
yvou have a gross weight, including fifty lons of water in the pipes and fifty tons
af balance weight, bestdes (he weight of the beam, &c., to set rapidly into motion
on the culdoor stroke, The vis inertia of this mass is Lo be overcome solely by in-
creawing the weight of the balance bob over and above that necessary to sustain
the column of waler in the mains al rest. The amount of the excess weight will
depend on the velocity (o be imparted, of which you do not say one word. Slate
length of stroke, and time in which you wish stroke to be made,

DE G, AND CO — For all flanged girders, whether of cast or wrought fron,
there are theorelically two methods of estimaling the strength, and it depends
altogether upon the thickness of the web whether that element enters into the cal-
cula don or nof. On the supposition that it is only of sufficient thickness to keep

the flanges apart—and there 4s always a loss of metal incurred in making it any

thicker—the formula “—'lf given in our arlicle upon ** The Flanges of Girders™

will apply. As the web is conlinuous and perfectly rigid the value of the con-
stant c may be taken equal to 80, As an example, the breaking weight al the
centre of the largest beam shown in the sheet yvou sent us would by this rule be in

4775 Thus if e equals 2011. the

lons equal o T; the value of e being in feet,
breaking weight 15 23'87 tons.  Proceeding upon the other assumption, and in-
cluding the web in the strength of (he beam, we might use the same formula,
d the sectional area of the flange or the value of a is increased by one-
sixth of that of the web. and, at the same time, laking the value of the constant
at about 5 instead of 80, By this method the breaking weight will be much
greater. In the absence of all erperiments, and the unceriainty of the real
value of the thickness of the web upon the strength of the beam, we should, when
practicable, keep the web as thin as is consistent with its duty, and leave out all
consideration of il in the ca'culation., [t should never be forgotlen that there is
no economy tn putling an excess of metal in the web, since the same quantily
would do a great deal more work (f placed in the flanges,

MACKWORTH'S PATENT COAL PURIFIER.
(To the Editor of The Engineer)

8TR,—Pray say where I can obtain information respecting Mr. Mackworth's
purifier. B. G, AxD Co,
Liverpool, July 1st, 1867.

SHOPY VENTILATION.
(To the Editor of The Engineer.)

SIR,—I beg to Inform your correspondent “ T. G." that an apparatus likely
to answer the required purpose has, at the suggestion of J. 8. Fraser, Esq.,
been recently erected in the conch-bullding shops of the Great Western Railway,
Paddington, Itconsists of a board 15ft. long, 9in. by 2In., suspended vertl-
cally from the roof by pivots at the top edge ; at the bottom part of the board
1s fixed stout navy canvas, 27in. wide, stretched on thin 3in. batons, one at
each end and one in ihe centre. The parts of the canvas between the batons
Is left slightly loose, to prevent the resistance belng too great, the whole
giving a surface of A5{t. superficial. This Is made to oscillate elghty times per
minute (describing an arc of about 75 deg.) by a §in. connecting rod attached
to a 12in. horizontal stud pulley driven off the adjacent shaft. The size of the
pulley requoired will depend on the avallable speed; the contrivance is lnex-
pensive and highly effective, dispelling foul air, keeping up a current of
fresh, and during hot weatber lowering the temperature many degrees, It
may be observed that a double-joint is necessary at the end of the connecting
rod attached to the board to give the two motions. In long holldings a series
of these fans may be worked by small connecting rods from the same source,

W. CrOSS, Foreman,

Carriage Department, Great Waostern Rallway, 2nd Jualy, 1867.

Advertisemenis cannot be inseried wunless delivered before seven o'clock
on Thursday evening in each week. The charge for four lines and under is
three shillings ; each line aflerwards, eightpence. The line averages eight words ;
blocks are charged the same rale for the space they fill Al single adveriise-
ments from the couniry must be accompanied by stamps in payment.

THE ENGINEER can be had, by order, from any ent in towon or couniry, and
al the various railway stations; or it can, if preferred, be supplied direct from
the office on the following terms paid i advance):—

Ha'f-yearly (including double number) 158, 9d.

Yearly (including two double numbers) £1 11s. 6d.

If eredit be taken, an extra charge of two shillings and sixpence per annum will
be made. THE ENGINEER €5 registered for (ransmission abroad.

Letters relating to the advertisements and publishing department of this paper are
to be addressed (o the publisher, MR, GEORGE LEOPOLD RICHE: all other

leiters and communications lo be addressed to the Editor of THE ENGINEER,
163, Strand, London, W.C.

DEATHS.

On Sunday, the 80th June, at her residence, Woodlands Cottage, Wanstead,
SARAH PEARSE, widow of the late Geddie Pearse, C.E,, aged 61. Friends will
please accept this intimation.

On June 26th, ROBERT HAWTHORN, Esq., C.E., senlor partner in the firm
of Randon Hawthorn, Newcastle, aged 71 years,

NOTICE.

*X The office of Toe ENGINEER at the Paris Exhibition
8 situated close to the promenade round the bwilding,
and opposite to the English boiler-house. QOur corre-
spondents in Paris will be happy to be of use to any
of our English or continental subscribers visiting the

hibition.

Messrs. Kirklands have undertaken the agency of this

Journal at the Exhibition, and it will always be found on |

sale at their English newspaper office, Gallery VI1I.
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COMPOUND ENGINES,

ComrounD engines have been quite long enough before
the world to enable engineers, manufacturers, and ship-
owners to become acquainted with the merits or defects
peculiar to the system. Whether it be adopted or rejected,

nothing is done of necessity in ignorance, and it may be |

very safely assumed that the principle of, what we may
term, separate expansion is when adopted at all by able
men, so adopted with a full conviction, founded on a com-
petent knowledge of the subject, that the principle is cor-
rect; and that by using two cylinders instead of one certain
advantages may be gained which cannot be realised if but
one cylinder is employed. Very bitter controversies have
been g:rught out to no satisfactory end over the compound
engine. It has been advocated with a pertinacity and a
talent only equalled by the skill and power with which it
has been denounced. Opinions are still pretty equally di-
vided on the subject, and therefore the compound engine has
not completely driven the single cylinder engine out of the
market. Nor on the other hand has the single cylinder
engine been favoured with anything like the exclusive
goodwill of employers of steam power.

It can be demonstrated theoretically that whether
one, two, or three cylinders are employed the advan-
tage in point of economy of fuel to be derived from
working steam expansively is the same, provided only
that the cylinders are kept hot. It is therefore clear
that the compound engine cannot be liked because it is
theoretically capable of realising more power—in other
words, of working more economically than an engine with
but one cylinder. We shall probably be told that it is not
liked for any reason by those who possess knowledge
enough to know a good engine from a bad one. Such a
statement, however, merely embodies a fallacy prevalent
among a certain class of engineers —men who for
the most part do not travel, or take pains to inquire
what others are doing. It is a matter of fact that
the compound system instead of receding is actually
advancing in favour, especially on the Continent. No
one who has visited Paris can fail to have noted how
largely the compound engine is represented in the Ex-
hibition. The types vary, but the principle is con-
tinually turning up in all sorts of forms. In Glasgow,
again—we had almost said throughout Scotland—the com-
pound engine is very largely used, and it is, in many
instances, now taking the place of single-cylinderengines pre-
viously employed. Even in London, the head-quarters of
the single-cylinder system, one of the most influential engi-
neering firms in the kingdom have in course of construction
a pair of compound marine engines of great size and the
principle has in this case been adopted in the full convic-
tion that the compound engine held out advantages pre-
sented by no other form of engine, not even by that of
which they were the originators, and on which they have
to a certain extent founded a great reputation.

We have repeatedly stated that we, for ourselves, regarded
that form of engine in whichsteam began and ended its work
in a single cylinder as the best. Our opinions on the subject
have undergone no change. 1t is, however, no part of our
duty as journalists to attempt to deny facts as regards the
liking evinced for the compound engine, or to denounce all
who differ from us in opinion as ignorant. We have a
fact before us, and instead of raking up all the threadbare
arguments which can be urged against the com Eound engine
and repeating them here, we prefer to assume that every one
of these arguments is perfectly valid, and to consider how
it comes to pass that notwithstanding their validity, men
who perfectly comprehend what they are about, use these
engines, and do not use single engines. It would be
unwise to assume that the engineers of France and Belgium
patronise the compound engine because they fail to com-
prehend its defects. It would be simple idiotcy to fancy
that Scotch engineers of all men in the world, would go
on building, or Scotch manufacturers would go on buying
engines, costing a good deal more than the single engine,
simply for an idea, a whim, a fancy, a conviction founded
on no sure basis. The truth is that the compound engine
has given satisfaction to manufacturers who have tried i,
and therefore it is bought now. It is not a thing of yester-
day as we have already said; all that it can and cannot
do has been very fairly learned. Through much evil report
and no small opposition the system has acquired a good
character by its own merits, and therefore it enjoys favour,
and for no other reason that we can see. It remains
to be considered in what way this character has been
acquired.

hen expansion is carried to a considerable extent it is
necessary to use steam of a high pressure ; we peed not
stop to explain why. Now, in single cylinder engines
running at the ordinary pace, say 300ft. to 320ft. per
minute, a large piston must be used in order to realise the
required power from a moderate average pressure. But
the shock of high pressure steam entering on a large piston
is highly objectionable, tending to induce serious break-
downs which can only be avoided by making the engine
very heavy, and consequently expensive; while slow-running
engines working expansively invariably run irregularly
unless they are fitted with fly-wheels out of all reason
large and heavy, or drive two cranks at right angles.
Numerous attempts have been made to adapt large
measures of expansion in single cylinders, but they have
invariably resulted in failures. Where the engine was
large and the piston speed was moderate either the engines
directly broke down, or the irregularity of their motion
was incompatible with the purposes they were intended to
serve. The compound engine supplies a way out of both
difficulties. The impelling force can be very nearly
equalised throughout the stroke, even when the steam 1s
expanded twelve or fifteen fold; and owing to the small
size of the high-pressure piston the machinery is spared
from severe and sudden strains, and therefore it can be
made light. The weight of a compound engine need not
indeed greatly exceed that of a single engine in which
steamn is expanded six or eight times; the cut-off taking
place in the compound engine at such a point that the
steam is expanded twelve or fifteen times. The cubical
space occupied by the compound engine is greater than the
space occupied by its rival. That it s true that this fact tells

heavily t the system as applied to marine purposes
is generally admitted, but it has lLttle force on land.
Owing to the equalisation of the strains transmitted

through not the engine alone but the machinery driven by it,
The expenses of repairs are usually less in the case of a com-

pound engine than in that of its rival, provided expansion
is carried out pretty fully in the latter, and that the work-
manship and material are equally good in both. In one
word, by compounding our engines, although we do not
theoretically advance one step nearer to securing economy,
we render a high measure of expansion and a moderate

iston speed compatible. Men understand more fully day
Ey day the benefits to be derived from working expan-
sively, but they have not yet learned to adopt or to like
high piston speed, and therefore the compound engine will
be used more and more extensively, for manufacturing pur-
poses at least, and will grow in favour as expausion grows,
until some engineer teaches the world how to build high-
speed engines with a moderate length of stroke which will
not break down ; then the compound system will probably
be superseded, but not till then,

It may be worth while to put our meaning in a clearer
light. It very commonly happens that the power deve-
loped is the same, or very nem!:y the same, in both eylinders
of a compound engine. Let us assume that the piston
speed in the small eylinder is 400ft. per minute—a velocity
often attained in modern Glasgow practice. If we attempt
to compare this engive with a single cylinder engine in-
tended to work up to the same power, we shall find that
in order to equalise the strains in bolh, the pressures and
ratios of expansion being the same, the single cylinder
must not be much larger than the small cylinder of the
compound engine ; and from this it follows that in
order to equalise the power, a velocity nearly double
that of the compound engine must be adopted. We are
not of those who hold that piston speeds of 800ft. or
1000ft. per minute will never be satisfactorily attained
on a large scale. We shall probably have pistons
running at such speed as an ordinary, instead of as an
exceptional thing, in a few years to come. But meanwhile
the compound engine supplies a want very satisfactorily ;
and although not so theoretically perfect as the high-
speed single-cylinder expansive engine, 1t possesses prac-
tical perfections which fully entitle 1t to all the favour it
enjoys, and it really has no theoretical deficiencies which
can seriously militate against it. The worst, perbaps, is that
a large surface of metal is exposed to the steam, but this
is in great measure compensated for by the fact that the
high-pressure cylinder is never exposed to the coolin
iuﬁuenc& of the condenser. There are, of course, ba
combined engines—machines deficient both in design, work-
manship, and material, but their existence does not affect
a principle. For ourselves we accept the compound system
as the best, if not the only way, in which a large measure of
expansion can be practically adopted in the present posi-
tion of mechanical science. No doubt many engineers
will differ from us. We beg such of our readers to observe
that we have conceded that in theory the single-cylinder
high-speed system is the better of the two. The opponents
of the compound engine hold similar opinions, carried much
further than we are prepared to follow. It remains for them,
as they will not recognise with us the good qualities of the
compound engine, to convince the world that they can reduce
theory to practice. Until they have succeeded in doing this
by building a great many single-cylinder engines expanding
twelve or fourteen fold, and running very fast and very
regularly for long periods without hrea.ki.nglgown or getting
out of order, the compound engine will hold its own. The
moment they have accomplished all that they say is pos-
sible—and we do not demy that they speak truth—we
shall join with them in putting down the compound
system, but not before,

RAILWAY LEGISLATION,

To draw the line where the enterprise, capital, and self-
interest of private parties should stop, a.ntf the influence
and authority of Government commence, 1s a task requiring
the utmost skill, delicacy, and tact, worthy alike of the
highest efforts of the experienced diplomatist and the most
serious consideration of the profound political economist.
Although the question has baffled the wisdom of our
statesmen and the sagacity of our legislators for centuries,
yet we still halt between two opinions, ueither accepting
the one nor rejecting the other. Relying upon the truth
of the old motto, “ in medio tutissimus ibis,” it might be
anticipated that we are pursuing the most judicious course
in leaving things very much to themselves. Unfortunately,
however, we have not hit the true mean. While on the
one hand private parties are not permitted to push their
own interests d loutrance completely in defiance of all
extraneous considerations, on the other Government ate[{a
in but very tardily, and frequently very ineffectually. It
scarcely makes any attempt to arrest the ruinous litigation
enterec{ into by public companies, and the promoters of
private bills ostensibly sought for the weltare of the com-
munity at large, notwithstanding that it is perfectly patent
that the result of its apathy and indifference will tend to
the disadvantage and injury, not of those presenting the
bills, but of those in whose behalf they are apparently sub-
mitted to the House. Looking at the manner in which
our railway legislation is conducted one is inclined to
believe that the views of the Government towards the
petitioners and prownoters seeking its assistance, protection,
and sanction are founded uﬁnu the principle of “ giving a
man rope enough to hang himself.,” 1f we take the case
of the promoters of rival lines who have each secured a
locus standi, it oftentimes is not until the funds are at the
last gasp—until the sinews of war are utterly épuisé—that
the fate of the bills is decided. Both may be passed; one
or other, or both rejected. In many instances indeed it is
known beforehand that both billscanuot be passed, the com-
parative identity of the rival lines rendering one or other
superfluous. The various Acts, standing orders, and other
regulations of Parliament confirm the fact that a line of
rallway isa public desideratum. Without this assumption
the laws for the compulsory purchase of land, houses,
property, we may say of everything, human life alone ex-
cepted, would be a distinct violation of national rights and
privileges. Regarding a railway in this extended light,
what a paradox, what an absurdity, it appears that enor-
mous sums must be expended not only in order to gain,

but frequently in the bare attempt to obtain, from Govern-
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ment, a public boon which ought to be conceded gratuitously.
It is lamentable to think of the frightful waste of money
incurred in the early days of steam locomotion in pro-
moting and uppusinﬁvthe various claims of belligerent
railway companies. e are at present reaping the fruits
of a system most injurious to the true interests and welfare
of a nation, and the harvest is only just commenced.
Disastrous to ourselves, disgraceful to the companies and
their management; a source of stagnation to trade, com-
merce, and enterprise, and onerous and troublesome to
(overnment, it promises, jundging from the small quantity
gathered in, to Ee peculiarly prolific for the gentlemen of
the long robe. ' =

Crossing the Channel we find a different régume in opera-
tion, and comparisons have been frequently instituted
between it and that prevailing among ourselves. These
obviously tend so much to the dis ement of the latter
that it would be humiliating, and at the same tune unne-
cessary, to enter into them in detail. It must not, however,
be supposed that the French Government denies parties
interested in a proposed line a right of hearing; or that
they summarily decide upon any particular route without
regard to the claims or merits of those lying in a different
direction. That it has a far more energetic and vigorous
method of proceeding than ourselves is as undeniable as
commendable; but 1t is a mistake to imagine that 1t
arbitrarily assumes the supreme authority and has no ear
for fair propositions put forward against the selection of
one especial route. Not always even in that paternally
governed country are the officers of the different branches
of the State departments d'accord upon every projected
railway. At the present time a difference of opinion
exists between the Admiralty officials and those of the
Ponts et ChaussCes respecting the particular line to be
chosen for a proposed railway uniting the important
maritime towns of Cherbourg and Brest. Similarly to
ourselves, France appears to have been backward in con-
necting her principal ports with her railway system, and is
now endeavouring to rectify the omission. Most of our
early lines were constructed in the interests of commerce,
and it was not until irreparable blunders were perpetrated,
in the laying out of our main arteries of communication,
that it was discovered how imperfect and deficient they
would prove in the event of any foreign war or intestinal
disturbance.,

Latterly attempts have been made to remedy the glaring
deficiencies, but their success is very partial, as we have
pointed out in a previous articlee The placing of
Cherbourg and Brest in locomotive “rapport,” is un-
questionably a most important undertakiLg—considered
strategically, and may be said primarily to have greater
c¢laims upon the consideration of the Ministre de I' Interieur
than upon the public generally. Upon the side of the
Admiralty are ranged the offigars of the génie and the
Council for marine works, and they prefer the route from
Sottevast to Coutances. On the opposite side arve the
engineers of Les Ponts et Chaussées, backed up by the
muncipal coungil and inhabitauts of Dinan. The latter
have presented a petition the Emperor soliciting

t he would make it a sine qud non that the
| d line should pass through their town. The
Elt.arﬂata of another town are also indirectly concerned, so
that, as the time for the decision draws near, a lively
anxiety is displayed by all parties. We are inclined, for
the reasons already adduced, to award the victory to the
Admiralty, and bearing in mind how fast the warlike
accommodation and size of Cherbourg are developing, that
department is justly entitled to preference in determining
the ultimate line of communication.

THE RODMAN GUN AT SHOEEURYNESS,

Tre American 15in. gun purchased by the English
Government has been tried at Shoeburyness. It so hap-
pens that just at present there is not a target there suffi-
ciently sound to test its powers of penetration or of rack-
ing; the gun was therefore fired out to sea, solely with the
object of ascertaining the initial velocity of its projectiles,
but some useful information has been obtained neverthe-
less, The relative strengths of English and American
powder need be no longer disputed, at least as regards the
powders used in the United States for large bore guns.
We have always maintained that English powder was
the strongest in the world—a deduction drawn not
alone from the results of experiment, but from a cou-
sideration of the pains which are taken in the Government
mills at Waltham Abbey, to purify all the ingredients, to
combine them in just the proportions most conducive to
strength, and to give the grains just those dimensions tend-
ing most forcibly to secure the same end. But we confess
we were not pre for the enormous disparity which
the trials of last Thursday week have proved to exist. We
shall not give the parti of all the fifteen rounds fired
in detail. It will answer every purpose to give a sum-
mary of the results obtained.

The American powder used was sent over as that ex-
pressly made for the gun. It is known as * Mammoth
powder,” from the size of the ing, each of which mea-
sures at least one-fourth of a cubic inch in extent. The
weights of the powder c used were 35 lb., 50 1b., and
601b. The use of the last charge is limited, we may add,
by official instructions from the United states Orduoance,
department to 20 rounds only. In a word, it is only to be
employed in emergencies. The weight of the spherical
shot varied between 451 1b. and 455 Ib.,, averaging
about 453} Ib. A 35 Ib. charge in the second round gave
an initial velocity of 917ft. per second ; in the third round,
926ft. In the fourth round, the powder charge being
raised to 50 lb.,, the velocity was 1110ft. ; in the fifth
round, with the same charge, the velocity was 1120ft.; in
the sixth round, same charge, 1133ft.; and in the seventh
round, with a 60 Ib. charge, the velocity rose to 1210ft. per
second.

Six rounds were next fired with English Government
powder, which has a very mueh smaller grain. In round
No. 8, fired with 35 pounds; the velocity was 1037ft. In
round No. 9, same charge, velocity 1044ft. Round No. 10,
same charge, velocity 1010f¢. The next three rounds were

fired with 50 lb. charges, and the velocities were respec-
tively 1191ft,, 1211ft,, and 1214ft. The experiments were
cuucf;nled by firing two rounds with 60 lb. charges of
American powder, the velocities being 1194ft. and 1210f¢.
per second. The elevation of the gun throughout was
2deg. Itis fairly accurate, but its range is moderate, as
was to have been expected from the shape of the projectile.

It will be seen from the foregoing that the average
velocity imparted to the projectiles by 351b. charges of
American powder was 921°5ft. per second, while with
similar weights of English powder the velocity was
1030°33ft. With 501b. charges of American powder the
average velocity was 1121ft., while with similar charges of
English powder theaverage velocity rose,we find, to 1205-33ft
The average velocity with 601D, charges of American powder
was 1201°33ft. From this it appears that a little less than
501b. of English powder is equivalent to 60 1b. of Ameri-
can powder, or, in other words, our Government powder
is stronger than that used mn the States by at least one-
lifth.

It is only when we come to calculate the work stored up
in the shot as the effect of various charges, that we are
enabled to realise the full importance of the preceding
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facts. Using the well-known formula "E ¢”, and taking first
the case of a 454 1b. shot, fired with a charge of 35 lb.
of American powder, and attaining an initial velocity of,
in round numbers, 922 ft.,, we find that its v vwa or
stored up work amounts to approximately, 26918 foot-tons.
But the work stored up in the same shot, by 35 1b. of English
powder, amounts to 3360 foot-tons, Again, a 454 1b. shot,
fired, with 50 Ib. of American powder, stores up SU79°5
foot-tons with an initial velocity of 1121ft.,, while 50 lb.
of English powder brought the velocity up to 1205ft,,
and the work to 45985 foot-tons. It must be borne in
mind that these figures do not represent the actual power
of the gun acting against armour plates, as the striking
velocity of a round shot of such large dimensions would
be greatly reduced by a flight of even 200 or 300 yards;
but they answer admirably as a means of comparing the
qualities of English and of American powder.

It may also be deduced from the Shoeburyness experi-
ments that the 15in. American gun is in no sense a more
formidable gun than it has been supposed to be. The ex-
periments, imperfect as they are, have gone far enough to
show that it is inferior to our own 12-ton gun, the projec-
tiles from which, fired with full charges, have a vis viva of
2472 foot-tons at 200 yards range with but 35 1b. charges,
while with a 40 Ib. charge the work amounts to 2595 toot-
tons, the projectile (elongated) weighing 300 Ib. It is
satisfactory to learn even this much, and we have no doubt
that when the American gun comes to be tried at a target
in competition with the knglish gun, the superiority of the
latter will be fully demoustrated. It is to be borne in
wind, too, that while the American gun weighs nearly
20 tons, the KEnglish gun weighs little over 12 tons; if,
therefore, we regard the ease with which the two guns
can be carried and worked on board ship, the English gun
has an enormous advantage.

SUBAQUEOUS PROJECTILES.

SINCE the @ra of armour-plated ships of war it is plain
that more has been thought of subaqueous explosions than
heretofore. Torpedoes and other devices whereby gun-
powder and other explosive bodies, enclosed in waterproof
cases and fired by electrical or percussive expedients, have
come to be regarded as of great avail in modern naval
warfare. Much admits of being stated in favour of sub-
aqueous explosions as a means of marine attack. The
bottom of an iron ship of war is, and ever must remain,
her weakest part. Naval architects are too much puzzled
to reconcile the sea-going qualities of ships with the enor-
mous welght armour ships have now to bear to permit the
belief that the armour system will ever be extended along
the bottom under water. IFor this reason, as well as others
to be presently adduced, the bottom and the deck of an
iron ship of war must remain the most vulnerable part,
always assuming the proper meaus of vulnerability to be
at command. With respect to attacking a ship through
her decks, a plunging fire is indicated, either by firing
down upon the deck from an elevated battery, or by drop-
ping shells upon the deck under some system of vertical
fire. We are well aware of the chances against the hitting
of a ship’s deck under the circumstances specitied, quite as
well as of the correlated fact that the hit if delivered
would be most fatal. It is not, however, with the disabling
or destroying a ship of war through the effect of projectiles
delivered through her deck that we now purpose to con-
cern ourselves, but with a system of submarine attack
communicated to our Admiralty in the year 1862, on or
about the 20th of November, by a gentleman not the in-
ventor, but with the inventor's permission. Equally with
the mmventor's permission we now communicate the par-
ticulars of this mode of aftack, not any more thap himself
seeing any cause for keeping the method secret.

It 18 somewhat extraordinary that, amongst the number
of schemes of subaqueous explosion for warlike purposes,
there is hardly any record beyond what we are now to
make of subaqueous projectiles. The ingenuity of en-
gineers seemed to restrict itself to the proposition of esta-
blishing a mine at some fixed point in a channpel, and then
allowing it to stay at rest until an enemy’s vessel might
happen to pass over it, when by some sufficient device the
mine should explode. Yet it would seem more desirable,
if it could be effectuated, to launch a subaqueous projectile
agamst a ship than to await the contingency of a ship
passing over a stationary mine. The ouly sort of sub-
aqueous projectile that comprises the conditions of pro-
longed flight—if flight be the appropriate word for such a
medium as water—is the rocket ; and granting the rocket's
competence to take effect in a watery medium, then the
use of this missile demonstrably presents enormous advan-
tages over every other projectile that could be lauunched
against a ship. Long before 1862 it had been known that
a rocket would propel itself through water, and therein
generate considerable projectile force; but the specific no-

velty of the proposition laid before the British Admiralty

in November, 1862, was that of regulating the sub-
aqueous flight of an iron rocket by a system of flo-
tation and pilotage, which, when explained, cannot fail
to manifest its own advan An ordinary iron
rocket being slupg at a definite depth below the
water-line by means of two metal stays from any
convenient float, has pendent from it a rudder. Ob-
viously the depth of the rocket below the water-line
will be regulated and determined by the length of the
stays, and the dimensions of the rudder would be re-
gulated by experience. A rocket thus arranged when
ignited, as might readily be accnmpﬁahedﬂl)s electricity,
would obviously tend to go straightforw until the
exbaustion of its propulsive force. Unlike an aérial pro-
jectile, which may incur deflection in any plane, a sub-
aqueous rocket, arranged as here described, could only
experience deflection laterally, vertical aberration being
prevented by the float and regulating stays. A rocket,
however used, is endowed with certain advantages an
ordnance projectile has not. To the dimensions of a
rocket there are hardly any imaginable limits; then,
again, its first moment of fight bemng attended with no
initial shock, many explosive bodies may, if desired, be
used for charging rocket heads, though wholly incapable
of employment by ordinary atillery. To fire a slung
rocket, like the one just described, from a ship against a
ship would not be very difficult, but the special service
indicated to the War-office and Admiralty, as falling within
the province of these slung rockets, was that of establish-
ing a perpetual protection at harbour mouths. It 1s easy
to understand that an entire coast line might be converted
into a battery of such slung rockets at convenient distances
apart, and converging, if desired, towards one or more
points whereat a hostile fleet might be expected to pass.
Equally easy is it to understand that any number of these
slung rockets might be kept in perpetual communication
with an electric reserve, whereby they might be discharged
when necessary.

AN ASSISTANT ENGINEERS' AND DRAUGHTSMEN'S BENEVO-
LENT SOCIETY.

Tuere are at this moment many thousands of draughts-
men and assistant engineers doing a large proportion of
the hard engineering work of the day, absolutely depen-
dent on the continuance of bodily health for the means of
subsistence. Underpaid as these gentlemen are as a rule,
they cannot save money in the ordinary acceptance of the
term even while single; they marry, too, and have families
as well as wives to support now and then; or they are
compelled by circumstances or duty to subscribe to the
maintenance it may be of a mother, a father helpless in
his old age, or a younger brother or sister without money
or the means of earning it. 1s it remarkable that under
such circuunstances the draughtsman however steady and
skilful and talented, comes to bitter grief now and then;
that succumbing to the unhealthy influences of a profession
notoriously inimical to longevity, he dies and leaves behind
him a widow, and possibly two or three little ones as well,
without friends able or willing to aid them in their dis-
tress, The draughtsman’s pay is so small that he cannot
atford to be idle, and yet sickness will come and enforce
idleness ; or he may lose one berth and seek in vain for
another for months ; need we dwell on the painful conse-
quences. Misery and death seize their victims and hasten
things on toa direful end, on which we do not like to think.
Are such evils unavoidable! Are there no means of pro-
viding aid and assistance for those who stand in sore need
of it/ Can nothing be done to soothe the last moments of a
dying man with the conviction that bis wife and family dre
not left to utter penury! A satisfactory answer can, we
believe, be given to all these questions. It rests with the
assistant engineers and draughtsmen of England to say
whether they will or not undertake the task of ameliora-
ting their own condition, and relieving themselves from
some of the cares to which every thoughtful man in their
ranks must now and then fall a prey under existing cir-
cumstances.

Some months since a correspondent—himself a draughts-
man—suggested the formation of a benevolent society of
draughtsmen, by the aid of which funds might be obtamed
for the relief ot those thrown out of work through sick-
ness or other causes, and for the widows and children of
members of the protession. The suggestion was admirable,
but it did not receive all the attention it deserved from
those most imnterested. It 18 unnecessary at present to con-
sider why. Since the publication of Mr. Baneroft's letter
we have received several others, but not balf so many as
we could wish. Published as they came to hand, these
would have made httle impression,—certainly not that
impression which we cordially wish them to make. This
week we give them all in another page, just as they wére
received. We commend them to the attention of our
readers, It will be seen that but one writer suggests any
scheme for carrying into practice the wishes expressed
independently by each. This is not quite as it should be.
1t 1s useless to ask whether it is or 1s not desirable that
all the assistant engineers and draughtsmen in the kingdom
should subscribe to a fund for the relief of members in
sickness or distress. It would, in our opinion, be mere waste
of time to discuss such a question. But it 1s absolutely in-
dispensable to settle upon a satisfactory method of em-
bodying the principle of mutual aid mn practice. Our
correspondent “ A. B.)s” proposal may constitute a
good groundwork for discussion. For the present we
shall refrain from making any suggestions on this subject,
but we shall be happy to see the matter fully considered
in our pages by those who are most interested. At a
future tume we shall, if need be, speak. For the present
we shall leave our correspondents to themselves, contenting
ourselves by assuring the assistant engineers and draughts-
men of Great Britain that they shall not lack such assist-
ance 1n maturing their plans as we can afford them. But
we must impress on the minds of our readers that this
thing, to be done well, must be begun and ended by engi-
neers and draughtsmen themselves. If they have not
sullicient energy and enterprise to establish a benefit
society for themselves they will not have the good sense
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and resolution to maintain it if established by others. We
feel no doubt that employers will co-operate heartily, but
those for whose benefit we write must rely in the first
instance only on themselves. It is but an effort and
the task is accomplished. We have launched the pro-
posal—Mr. Bancroft and his fellows have our best wishes
for their success; our aid shall not be wanting in future.
For the present our part is dome. It rests with the
dranghtsmen of England to prove that they really wish
to heartily co-operate in providing for the evil days to the
advent of which every professional man is liable.

M. LANDTSHEER'S COMPOUND ENGINE.

ONX page 12 we illustrate an engine exhibited by M. Norbert
de Landtsheer, the inventor and patentee. The engine is on the
combined, or Woolf system, the pistons moving in opposite direc-
tions; and it will be seen that the entire machine is sufliciently
remarkable in its arrangements, a drag link being used to unite
the cranks. The valve gear is worked by the same crank as that
driving the air and feed pumps, in a way which will be readily
understood without further description.

As regards the advantages of the design we must leave M.
Landtsheer to speak for himself, There is no doubt much which
is ohjectionable to English eyes, but no hesitation is felt on the
Continent in sacrificing simplicity to secure any particular object.

The inventor states that the object which he has sought to
obtain in designing this engine has been to unite all the qualities
recognised as indispensable in a perfect steam engine. These
qualities are :—1st, Economy of fuel. Znd, Perfect regularity of
rotation. Jrd, Solidity. 4th, Simplicity. &th, Absence of
danger, Oth, Economy in cost price and in setting up. Tth,
F?:clﬁi of working and of keeping in repair.

Economy of Fuel, —The economy of consumption of fuel in
steamn engines depends principally upon five points:—a. To work
at the highest pressure possible. 6. To work with the greatest
expansion possible. ¢. To work on the condensing principle. .
To have the least prejudicial space, e To have little weight or
bodies in motion. a. For the first condition it is evident that
an engine may be worked with much less danger at a very
high pressure of steam, by using Woolf’'s system, than with
asingle eylinder, beeause the cylinder in which the high pres-
sure steamn acts is of small dinmeter. b, It is also evident that
in an engine on Wooll's principle the expansion of the steam
may be greater than in single cylinder engines; because if the
expansion is too great in engines of one cylinder the irregularity
of movement becomes very great and in addition the diameter of
the cylinder must become so large that the admission of the
steam produces concussions which are not without danger. e
The engine is on the condensing system, and it is well known that
these engines are the most economical in working. d. T'he
prejudicial spaces are those which have to be filled with steam
which does not produce any effect; in other terms, without
displacing the piston, such are the conducts between the side valve
and the ends of the cylinders ; it is evident that in my machine
these conduits or passages are as short as possible, which proceeds
from the reverse working of the pistons; stcam which has worked
in the small cylinder enters directly into the large cylinder at the
same end at which it 1ssues from the small cylinder, whereas in all
other engines on Woolf's system the steam which has acted in the
sinall cylinder has to enter the large eylinder at the opposite end
to that by which this steam leaves the small eylinder mto a con-
duit, which bas to be filled uselessly and prejudicially; this volmne
of steam is saved at each stroke of the piston in my engine. A
mere glance will show that a smaller nuamber of, and less weighty
pieces, could not be used to obtain the changes and the transmis-
sions of movement, therefore little weight or bulk to keep in motion
producing a saving of steam. It will therefore be seen that this
engine unites all the conditions for obtaining the greatest economy
in the consumption of fuel.

Perfectly Regular Rotation.—In steam engines there are two
regularities of movement to notice; the first consists in making
the same number of revolutions in the same time—this re-
gularity depends upon the governor applied to the engine,
and this exists now in those which are perfect; it is not this re-
gularity which I denominate perfectly regular rotation; the
regularity of movement to which 1 allude is that where the speed
of the engine does not vary during a revolution of the engine,
in other words that the pressure exerted upon the stud of the
crank varies in the least possible degree for the different positions
of the crank in a revolution of the engine; it is evident that in all
engines on Woolf’s system the variation is very much less than in
engines on the expansion principle with one cylinder; this requires
no proof, and in my machine it must also be added that the
pistons working in reverse directions, the two rods of the small
and large pistons, as well as the cmnl’u, counterbalance each other
in all the positions of the erank.

Solidity.—The inspection of the drawing shows at once that the
cylinders and the :u:ia of the cranks being upon one and the same
casting the foundations do not suffer, and have not to resist the
effort of the working of the engine; the foundations have only to
bear the weight of the engine so as to keep it in its horizontal posi-
tion, whereas in beam engines it is the foundations which by their
weight have to resist the efforts of the working of the engine. In
my engine the crank axle is composed of three pieces: the axle of
the fly wheel, and on ecach side an elbowed axle; each axle is

laced in two bearings; this arrangement allows of the engine

ing easily set up, for it is sufficient if two of the bearings are
in a parallel position to the other two, and it is not necessary for
the line of the centres of the three axles to form rigorously a sole
and only straight line; this gives not only a great facility in put-
ting up the engine, but what is of more importance, if in working
one of the bearings should be more worn than another, that will
cause no impediment to the proper working of the engine. The
axle of the fly wheel is connected with the other two elbowed
axles by means of a stirrup movement (drag link); the elbowed
axle is behind the erank of the axle of the fly wheel, therefore the
elbowed axle serves to push the other ¢ and the stirrup does
not suffer in the least degree. The bearings of the axle of the
driving wheels wmay be upon the same cast iron base as the
bearings of the axle of the fly wheel, or more simply, the
bearings of the driving wheels may be upon separate castings
bolted to the principal bases, which causes mutual support

between these axles and consequently impossibility of their
being displaced ; the foundatians of the building do not suffer in the
least from the working of the engine. An engine upon my system
does not weigh one hnif what a beam engine of the same power
weighs, and the foundations, which suffer less, may be reduced to
one of those necessary for a beam engine; in addition no special
building is required, a light roof above the machine is sufficient.
As there is a much less number of pieces in motion than in the
beamn engines there are fewer pieces exposed to breakage; and fur-
ther, thearrangementand dimensions of all the picees allow of their
bair?g made of wrought iron, therefore these pieces are much less
liable to be broken. The inventor goes on to show that the
ﬁor!‘.s being placed beneath the cylinder, water cannot accumu-

te in them and lead to a break down; and he gives the
cost at one-half that of a beam engine of the same power.
He comcludes with the following observations :—Referring to
the engine existi in the mill of the Société linicre of
Bruseells, it has been working now two years uand four
monthis without offering the least trouble. The foundations
although very small do not vibrate at all, and it is the same
with respect to the axle of the driving wheel, which does not
suffer in the least although tramsmitting 180-horse power; this
engine nses less steanm than any other engine of the same power.
I bave compared it by diagrams with different cugioes of Woolf's

stem with beams, and also several engines with onecylinder, and

e comparison has always been in favour of my engine, =

—

THE ENGINEER.

MICROSCOPES IN THE PARIS EXHIBITION.

Evervose knows that the microscope is an instrument specially
contrived to enable the eye to examine objects or parts of objects
too minute to be made out by unassisted vision. This result is
effected in refracting instruments by interposing between the
eye and the object a transparent body usually of glass, so shaped
as to enlarge the angle with which the rays of light reflected
from or transmitted by the object impinge upon the retina,
and the larger the angle the higher 1s the magnifying power of
the interposed body. The effect 18 as if the eye were brought
nearer to the object, an approximation which cannot be made
directly in consequence of the structure of the eye, which does
not permit the rays of light to be brought to a focus upon the
retina unless it is removed to a certain distance. Whena single
piece of glass is used o limit 18 8Boon found to its ble em-
ployment in consequence of the aberrations and dispersions
caused by the form and material of the glass. The difficulties
thus arizsing have, however, been in great part overcome by com-
bining lenses of different forms and materials so that the faults
of one correct those of another.

Microscopes are usnally classed as simple or compound. In the
first the lens or combined lenses transmit at once to the eye
the rays of light reflected from or transmitted by the object,
whilst in the second the image produced by one set of lenses 1s
again magnified by another. In the latter class of microscopes
the lenses which are nearest the objects are termed objectives,
whilst that whose office i8 to enlarge the image formed by the
first set of glasses i1s termed the eyepiece, from being placed next
the eye. A series of six eyepieces can be obtained from
opticians, gradually increasing in magnifying power, whilst a
complete series of objectives would number fourteen or fifteen.
Of these the greatest magnifiers, though wonderful triumphs of
skill, require so much nicety in their manipulation that only very
accomplished microscopists can make advantageous use of them,
and besides they are only needed in very special and therefore
limited researches. For high powers, that is where great enlarge-
ment is contemplated, the objectives must be constructed with
extreme attention to mathematical accuracy, and then when
success has been obtained, we are met by another difficulty, that
of obtaining the required amount of light. 1t is evident that if
the light reflected from theobject remains the same the more we
magnify it, in other words the smaller the bit of it which fills
the field of view the less light is derived from it and the darker
it becomes, The attention of opticians has consequently been
directed to the contriving, as an essential part of a good micro-
seope, of means whereby an increased amount of light may be
thrown upon or through the object under investigation,

After these preliminary explanations we will turn to an Eng-
lish compound microscope of ordinary construction, and we
shall see that its leading feature consists of a metal tube, at the
lower end of which are placed the objectives, and at the upper
end the eyepiece.  This tube is supported by the stand, and
worked up or down, so as to obtain the proper focus in modes
that vary with different makers, but the bar to which it 18 at-
tached, 18 invariably made to move on a stiff joint, so that the
eyepiece may be brought in the most convenient manner to
the observer's eye. This power of swinging on a centre,
immensely convenient as it is, does not seem to be much valued
on the Continent, where large numbers of microscopes are made
with the tube fixed in a vertical position, which entails great
fatigue on the observer, and is, besides, a bad one for the due
ohwervation of the object. The object to be observed is placed
upon a stage, which is fixed in the commoner microscopes, and
then the object when required to be moved during the investiga-
tion, must be shifted by the fingers ; or it is capable of being
moved by some sort of mechanisin (e. g., screws with large milled
heads, levers, &c.) A stage with a mechanical adjustable move-
ment is by far the most convenient, especially when high mag-
nifying powers are employed. Here again the continental
microscopes as commonly made are defective, for the stage is in
them usually fixed. As to the illuminating apparatus, if the ob-
ject under examination is opaque the light must be thrown from
above, and for this purpose, bull's eye condensers, lieber kuhns,
&e., are brought into play. If, on the other hand, the object is
transparent, and we desire to examine its internal structure, the
light is thrown from below, and reaches the eye after passing
through the object. To effect this a mirror is attached by means
of an arm to the lower part of the bar which earries the optical
tube. In microscopes which have any pretensions to complete-
ness, there is an apparatus for concentrating or ¢ondensing the
light interposed between the mirror and the objeet, such as the
achromatic condenser, the ¢ condenser, &c. It is fre-
quently desirable to throw the light into the objeet at an angle
miore oblique than can be obtained from the mirror, and this has
given rise to the application of prisms, such as Amici's prism, and
other contrivances, which are usually borne by separate stands
g0 as to be at once brought into use or removed as the case may
require,

Of late years the binocular form of microscope has come ex-
tensively into use. In this form there are two tubes, up which
distinet images of the object are sent simultaneously to the eyes
of the observer, who therefore sees the object in relief ; various
contrivances have been suggested for effecting this, but that which
has been universally adopted in this country was the invention
of Mr. Wenham. This contrivance consists in slipping a glass
prism into the lower part of the optical tube above the combina-
tion of objectives, and this causes half the rays of light to ascend
the lateral tube to the eye placed at the upper extremity. On
withdrawing the prism the main tube can be employed in the
ordinary manner, and the instrument becomes monocular. The
great beauty of many objects when viewed binocularly has
largely increased the popularity of the microscope. It does not
form any part of our purpose to enter into the details of many
adjunets to the microscope, such as the polariscope, an apparatus
for examining objects with polarised light; the camera lucida, for
throwing the magnified image of it upon paper, and enabling the
obgerver to draw it; or the micrometer, a contrivance for ascer-
taining the number of times the image exceeds in size the object;
and we only allude to them for the purpose of remarking that a
microscope, with all it: accessories; is an elaborate apparatus
which must necessarily roguire great skill on the part of the
maker, and if it is to be bronght within the reach of persons of
moderate means must be produced m large numbers by the aid
of machinery. One at least of our London firms has a con-
siderable manufactory where steam power is employed to actuate
the machinery. This will show that the demand for microscopes
amongst us cannot be small. It may be observed in passing
that microscopists have a literature of their own, for, in addition
to numerous excellent treatises on the structure of the instru-
meant, and those that instruct students how to employ the appa-
ratus to the best advantage, there is a quarterly microscopical
journal, in the s of which the world is made acquainted
withhwlmt observers are doing in their different lines of re-
Searci.

Coming at length to the display of microscopes in the Paris

Exhibition, we are glad to state that the honour of England has

“Been worthily sustained in this respect, for we have no hesitation
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in saying that the two best instruments to be found there have
been contributed by Mr. Thomas Ross and Messrs.|Beck, of London.
Both are binoeeulars, and both are accompanied by a host of ac-
cessory apparatus and a complete battery of object glasses that
must make their cost amount to a considerable sum. Which of
the two is really the better instrument it would be hard to say,
without a closer testing, by actual work, than could be allowed
in the case of articles which must always be kept en grande tenue
before the public, and perhaps, after all, a decision in fm*uu;- of
one or the other would be given rather by one's prepossessions
than by the comparative merits of the two.  Everyone who has
worked with the microscope well knows how apt he is to pro-
nounece a icular contrivance to be inconvenient if he has been
previously unaccustomed to use it, Mr. Ross's fine instrument has
the tube that carries the eyepiece and object glass screwed into a
transverse bar, which is attached toanother bar that swings between
uprights so as to be capable of affording the observer any degree
of obliquity he requires, and there is a contrivance for fixing the
instrument securely at the desired angle. The optical part has a
rack and fine screw movements, and the graduated concentrie
rotating stage has one inch of motion in rectangular directions by
means of a serew mechanism. There 18 a graduated sub-stage
for holding and adjusting by universal motions all the illumina-
ting and polarising apparatus placed beneath the object, and the
mirrors, which are flat and concave, are capable, by jointed arms,
of assuming any position the observer may desire to give them.
In short, the instrument is as perfect in all its details as a micro-
scope can be made in the present state of science. We are glad
to perceive that the instruments of this maker are lighter and
less cumbersome than those he formerly made. Messrs. Beck's
large microscope has a longer optical tube than Ross's, and this
tube is made to slide by means of a rack and pinion in a groove
cut in the metal bar which is made to swing between the sup-
porting pillars. This arrangement is different from Ross's, and
it is a form that we ourselves prefer. In addition to their large
microscopes, Messrs. Beck exhibit nire others, including a speci-
men of their * universal microscope ' and two dissecting micro-
scopes, one on Mr. Darwin's model. The “universal” 1s of a
peculiar form, and is sold at a low price for the use of
students. The optical part is at one side of the single upright,
and the foot is circular, The workmanship of all the instru-
ments, both large and small, is excellent.

Mr. Dallmeyer exhibits four microscopes, all well finished; and
gsome of them are elaborate instruments, differing somewhat in
their arrangements both from Ross's and Beck’s, Messrs. Powell
and Lealand have not put in an appearance, Their reputation as
makers of microscopes stands as high as that of any firm in
London, and they probably think they eould gain nothing by
sending examples of their work to Pars.

On looking round for the microscopes made by the Prus.
sian and German opticians, we confess we were disap-
pointed with the result of our search. The Dbest instru-
ment we could find i1s many degrees below the English
microscopes we have described. Among the French makers,
Chevalier sends instruments that are unnecessarily heavy, and
they have a poor, under-bred look when contrasted with the
handsome forms to which our English opticians have aceustomed
us,  Harnack's style of stand is better than Chevalier’s, though
still we see a needless amount of metal employed. He exhibits
aseries of objectives to be used & tmmersion, that 1s, with a drop
of water interposed between the lowest glass and the object to
be observed. This contrivance is thought to correct some of the
chromatic aberration, and to present a clearer image. Miraud
and Son make the largest display of microscopes in the Exhibi-
tion, contributing upwards of twenty instruments. They range
in price from 28f. to 600f., including eye-pieces and objectives.
Some of them are solar microscopes, and one is termed a
universal microscope, as it is intended to serve ecither as an
ordinary compound microscope, a solar microscope, or a
polariscupe. The largest of the ordinary mieroscopes is much
in the style of Beck's larger instruments. Nachet and Son
also make a considerable display, for they exhibit nearly twenty
instruments, which vary a good deal in form and purpose.
Some are for the use of two or three observers simultaneously.
One is fitted with Mortessier'sarrangement for photographing the
magnified image ; another is a binocular dissecting miscroscope.
Their large binocular is a well finished mstrument, but the
contrivance by which the image is seen in relief is inferior to
Wenham's form, which has become so common in England.
The microscope which they term their grand model is a smaller
mstrument than Ross's and Beck's chief exhibits, and we
venture to think altogether inferior. The last of theirs which
we need refer to is a microscope furnished with a goniometer,
and intended for chemical researches after Professor Lawrence
Smith's design. Hofmann has sent a fine polari microseope
with goniometer, but none of ordinary construction. Dubosq,
the well known philosophical instrument maker, contributes a still
finer photo-electric and solar microscope. Amongst the other
French contributors we could find nothing to attract notice.

The Genevese Company for the construction of philosophical
instruments exhibit a simple dissecting microscope and two
compound microscopes, the larger of which is styled their
grand model. Its price, without eye-pieces and objectives, is
350f. whilst the series of three eyepicces and four objectives is
priced at 317f. The body of this microscope, which is
monocular, swings between uprights, moving on a platinum
joint, and it possesses both coarse and fine adjustment, but the
stage 1s incapable of movement and the object is retained in its
place simply by spring clips. The light-condensing or other
apparatus for transparent objects fits into a tube working by
means of a rack in another tube attached to the under side
of the stage. There is nothing remarkable about the work-
manship or structure of this microscope except that the
objective is not screwed into the lower end of the uptina.l tube,
but is retained in its place by a forked spring chp. Such a
mode of attaching the objective is no doubt attended with a
saving of time when the observer has need to change his
objectives frequently, and does not employ a nose-piece or some
similar contrivance ; moreover, the makers assert that on their
plan the centering of the entire objective is better than In
the case of a screw, and that any defect of centering is at once
perceived, and in part capable of rectification ; lastly, that the
side of the objective which gives the best image in oblique light
can be more eusily selected.

Prussia does not make a great figure in regard to mieroscopes.
Grundlach of Berlin has several instruments in his case, ranging in
price from 33 to 300£,, with eye-pieces and objectives, so that it will
be seen that his instruments ave not of an elaborate construction.
All of them are of that objectionable upright form without power
of swinging, which tasks so much the muscles of the observer's
A solitary’ microscope, d ¢t hat of a small ordinary
form, was all that we could discoer in the Austrian department,
and- this 1s placed along with Professor Hyrtl's truly admirable
preparations of injected objects. Russia contributes absolutely
nothing. Having thus reviewed all the microscopes contained
in the exhibition, we must repeat what we have previously said,
that, beyond all controversy, there are no instruments which can
be compared with those in the cases of Mr. Ross and Messrs, Beck.
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MESSRS. HART’S MODIFICATION OF THE JUCKES FURNACE.
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Tae Messrs. Hart and Sons, of Wenlock-road, City-road,
already known as manufacturers of the Juckes’ smoke-pre-
venting furnace, have recently patented a modification of the
contrivance which promises to be of importance, and to pro-
mote its extended application. It has been hitherto sup-
posed that the travelling fire-bars, which form the distinctive
feature of the Juckes' furnace, prevented its application to any
but externally fired boilers. This idea has, however, given way
under the pressure of a practical demonstration of its fallacious-
ness. The Messrs. Hart have constructed a furnace and very suc-
cessfully applied it to an internally-fired boiler in their Weulock-
road factory, We recently saw the apparatus at work, and found
that steam was generated rapidly, and that the general action
of the apparatus was satisfactory. The flue into which the
travelling bars were inserted, in the case just mentioned, was only
24in. in diameter, and therefore the space was unusually limited.
In spite of this disadvantage, which necessarily caused the fur-
nace to be of comparatively miniature dimensions, its action was

ood. The bars extended within the tube to a distance of Oit.
rom the face of the boiler, and at their inner end were supported by
a leg or bracket of cast iron, at the foot of which was a roller, resting
on a longitudinal rail, passed along the base of the tube. Exteriorly
to the boiler the barrel carrying the furnace bars rests on two ron
supports, also fitted with rollers, and these were sustained upon a
pair of rails laid along the floor of the stokehole. By means ol
this arrangement it will be seen that the apparatus is portable,
and capable of ready adaptation to any internally-fired boiler.
The shifting apron of iron for regulating the thickness of feed,
the worm and screw wheel for propelling the bars, and the cistern
and water bilge, are in all respects analogous, except In size, to
those in use for externally fired boilers. The distance between
the surface of the advancing and that of the receding bars 1s, 1n
the Wenlock-road boiler, T4in., whilst the width of the whole 1s
20in. These dimensions would of course be varied in accordance
with the differing sizes of tubes in other boilers to which it nught
be intended to apply the internal furnace. The bars travel at the
rate of 6ft. per hour, and as on their return journcy they become
cool, their durability should be greatly enhanced as compared
with that of fixed fire-bars, The used is that known as
“‘ slack,” which has the advantages of being much better adapted
for the purpose than ordinary steam coal, and one-half cheaper.
The furnace is self-feeding, and thus the labour of the engineman
is minimised, and he is free to perform other duties once the
supply hopper is charged and until it needs re-filling. The
Messrs. Hart purpose npplyi.nﬁ the internal furnace to double as
well as single-tube boilers, and are sanguine of succeeding even-
tually in introducing them into steam vessels, at least so far as
river traffic is concerned. In order to render this description yet
more complete we have given above longitudinal and end elevations
of the boiler and furnace, which no doubt will make the whole
arrangement perfectly clear to our readers.

PARSONS PATENT BOLTS.

To find a simple and efficient method of preventing the loosening
of the nuta of the fish bolts used on railways is a problem that
many have attempted to solve, but we are not aware that as yet
any of the various devices for that purpose have come into use, and
rallway engineers are fain to rely upon a daily examination and

tightening up of the loose nuts by the platelayers on the line. No
doubt this examination would in any case have to be made, how-
ever secure the fastenings, but there is a great difference in the
time expended in simply walking over a line and observing if any
of the nuts are loose, which is at once revealed by their position,
and stopping, perhaps at every other joint, to tighten some of them
up ; this coupled with the greater safety and ease in travelling,
the reduction in the wear and tear of the rolling stock, and the cost
of maintenance of the line generally when the nuts are always
tight and the joints in good order, instead of a considerable portion
of the time loose, is sufficient to account for the desire evinced by
railway engineers to find a sure and simple method of etfecting
the object as well as the numerous attempts made to obtain so great
a desideratum,

All the plans that have hitherto been proposed resemble each
other in principle in that they seck to avoid the defect by some
mechanical contrivance applied directly to the nut to arrest its
turning ; none of them are directed to the root of the evil, and
attempt to obviate the tendency itself of the nutto unscrew. The
plan which we now present to our readers differs from previous
ones in this respect, its object being to remove the cause instead of
attempting to oppose the effect, so that when the nut is once fairly
tightened up it will remain so without extraneous aid,

If we take an ordinary fishing bolt, say, of fin. diameter tapped
with a Whitworth we shall find that the cross sectional area
through the shank is just half as much again as the area through
the screwed part to the bottom of the thread. When a bolt thus
made is subjected to strain, so long as that strain is confined well
within the elastic limit of the metal, the shank and screwed part
each stretch nearly in the inverse proportion of their respective
areas and in direct proportions totheir lengths, but the smaller area
through the two orthree threads of the screw left inside the nut for
clearance where the greatest elongation occurs, havingnoappreciable
length, the amount of elasticity given out by the bolt is very small,
in an ordinary bolt, 3in. between the head and face of the nut, with
@ strain of 10 tons l&ar square inch through the screwed part, it
would not exceed 0015 of an inch with iron of the best quality; it
can easily be understood then that as so small a variation in the

between the head and nut makes the difference between a
loose nut and a tension 10 tons per square inch on the bolt,
how likely it is for the nuts of fishing bolts to be overscrewed, or

to become loows; for & layer of rust, the scale of the iron, the neces- |

sary imperfection in the fit of the parts, would any of them absorb
more than this amount, so that alt]:nugh a bolt may at first be fairly
screwed up, after the passage of a few trains, having so small a
range of elasticity it soon becomes loose.

We have been supposing in this case that the nut has been so
carefully screwed up as not to have strained the metal of the bolt
beyond its elastic limit, but the fact is, in practice, with the rough
manner in which the screwing is necessarily done, the severe and
sudden strains to which the bolts are constantly subjected from
heavy weights passing at high speeds, subsidence of the sleepers,
unequal support, and twisting of the rails, and from the imperfec-
tions in the Lultﬁ themselves, and the fit of the parts, it is rarely
the case that the bolt is not before long strained beyond its elastic
linit. When it is considered that the fiftieth part of a turn of
the nut is sufficient to absorb all the elasticity the bolt is

. FIC. 2.

L
| ".‘i‘ |

(il

i

!

N
.HLI*I::-E'L-LTHM ‘ (R
=T = l f|l' |!I|i!| | M Al |

M

I
I [y
| | i;%?ﬂl MLl

e

42
1 i |I II |.I_
| AL |H_:‘|F1|.||r .'!,!l_

@

i ]

_,——"'-

il t" L

the perimeter of the shank may be of the same diameter as the
screwed portion of the bolt measured to the top or outside of the
thread, and thus fit fairly into a hole that the screwed part of the
bolt can pass through, the area of the cross section through the
shank may be the same as the area of the screwed part measured
to the bottom of the thread.

Various forms in cross section may be given to the shank to
satisfy these conditions, depending on the depth of the thread and
the amount of surface it may be requisite to retain on the pen-
meter, &¢. For ordinary fishing bolts with the standard Whitworth
thread the shank may be made square, as shown in Fig. 1 of the
accompanying illustration; thus, for a fin. bolt the shank is made
‘G5in. across the sides of the square, and the angles being taken
off to the same diameter as the outside of the screw, leaves a bear-
ing surface of about yyin. in widthon each corner, which will gene-
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capable of giving out, it would seem that such must ordinarily be
the case, and to this we believe way be attributed the chief cause
of the loosening of the nuts ; and it is when this is about to occur
that the inability of the ordinary bolts to prevent it becomes
apparent. Suppose, forinstance, that the screwed part of the bolt
has, from overscrewing up, or any of the before named causes, a
tension of 20 tons per square inch put on it, this will strain the
shank to about 13 tons per square inch, but then the relative stretch
of the parts will no longer be in the inverse proportion of their
respective areas, for the screwed part, being strained considerably
beyond its elastic limit, will stretch mnearly twenty times as
much as the shank, take a permanent set, and thus distort the
thread of the screw in front of the nut, where the stretch takes
place, so that the nut can only be screwed on further by its thread
cutting into that of the bolt; thus the fit between the two 1s de-
stroyed, a kind of shoulder is formed in the thread making a seat
for the nut at the position the nut occupied when the bolt was
first strained beyond its elastic limit, and to this position the nut
will always have a tendency to return, however frequently and
tightly it may be forced up ; such at least is the solution of the
problem offered by Mr. Parsons, and to remedy these defects he
proposes to make the shank of the bolt of a different form in cross
section from the screwed part, so that while a sufficient portion of

| T—

rally be sufficient to maintain the true position of the bolt and
fishing plates ; but if more surface is required, or the thread is
deeper, the form shown in Fig. 2 may be employed. _

It is claimed by Mr, Parsons that bolts thus made, while they
possess all the requsite properties of ordinary bolts in maintaining
the parts of astructure in their true position Hldﬂ“’ﬂi,'f'- are entirel
free from the defects inherent to ordinary bolts before explained;
thus, as the cross sectional area of the metal is the same through
the whole length of the shank as through the smallest area of the
screwed purt, the bolt is of equal strength and stretches equally
throughout its whole length, so that not only has the bolt a greater
useful range of elasticity, but the probability of the elastic
limit being exceeded and the thread being distorted by over-

screwing up or any sudden strain is avoided. This may be thus
exerm hﬁecf : If we take an ordinary bolt and interpose a perfectly
unyielding substance between the head and nut, only just

touching them, the surfaces being perfectly flat and true, it will
be found that about the twentieth part of a turn of the nut will
be sufficient to put on a strain of 20 tons to the square inch
through the bottom of the thread, and the metal at that part
will then be strained beyond its elastic limit, and will take =
permanent set, whereas with Mr. Parsons’ bolts it will r:&um
about six-tenths of a twrn, or from ten to twelve times as much, to
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PARIS EXIBITION—DOUBLE CYLINDER STEAM HAMMER.

BY MESSRS. THWAITES AND CARBUTT, BRADFORD.
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produce a like effect. Of course in practice the parts held
together yield to the pressure of the bolt at first, and are not perfectly
flat and true, and therefore the actual amount of turn NeCessAry
to tighten up the nut considerably exceeds the amount; but
supposing the nut in both cases fairly screwed up to its bearin
then the nut of the Parsons' bolt would require ten times as mu %1
turning as that of the ordinary bolt, or any sudden strain brought
upon it would have to be e.terterl thruugh ten times the dutanca
to strain it beyond its elastic limit. Thus by reason of the greater
range of elasticity in the Parsons' bolt a steady pressure is always
maintained against the force of the nut, and so r ong as this exists
the adhesion between the surfaces is—it is claimed by the in-
ventor —sufficient to prevent its getting loose, while the fit of the
nut not being destroyed by a distortion of the thread, there will
be no tendency of the nut to resume its old position, when from
the unavoidable wear and abrasion of the surfaces tightening
becomes necessary.

These bolts are now under trial on several of the principal
railways, we understand, with every indication of confirming in
practice the views held l:-y the inventor.

Although these bolts are peculiarly adapted for securing fishing
plates Mr. Parsons also contemplates their employment for ﬂm
ous other purposes, particularly when sudden strains and vibrations
occur ; when experiment has demonstrated that he is right in his
conclusions they will no doubt be found superior to ordinary bolts
for connecting tha parts of iron bridges, roofs, and other similar
structures, as well as for fastening armour plnt{.-n to forts and ves-
sels. For this purpose as the weights to be sustained by the bolt
sideways is great, i more surface is required than afforded by the
form shown at Fig. 2, it may be obtained by adopting the plan
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of the cross section at this part the same as the areaof the screwed . I 1 Y e '|
part to the bottom of the thread. |1. l
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DOUBLE-CYLINDER STEAM HAMMER.

IN ‘our last number we illustrated a double-cylinder steam
hammer, by Messrs. Thwaites and Carbutt, in which the pistons
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moved. We give on the opposite an engraving of one
in which the cylinders move. ’l‘ngentum admitted from

helow rises through the intermal tube, its influx and exit
being lated by the cylindrical-ported valve in the piston.

This valve is worked by the cross rod and links shown. ' braced together

These rods are put in motion by a species of plug frame con-
nected with the tup, seen in the centre of the engraving.
The steam wastes through what may be termed the upper
portions of the piston rods, which are, of course, fixed, and being
a frame at the top, as shown, act the part of

— e E—

ruides. The second illustration shows another mode of forming
the cross-head. The pistons are down in the position shown in
the engraving; in rising they carry up the feet of the arch with
them, and uF course the tup. The idea of combining the frame
with the tup is very ingenious.
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ELECTRICAL TESTS OF VARIOUS RECENT SUBMARINE CABLES.

Tue following Table of valuable data, illustrating the electrical condition and supplying every essential
compiled by Mr. Latimer Clarke, and may therefore be regarde

articular the most important Submarine Cables yet laid, has been
::F as perfectly trustworthy.

Japaelt
Resistance of Resistance of I“déﬂ;m":f % Approximate Itesistance per
Length. | Diameter. Welght per Knot. uc-ﬂngug.mr at D;i{:atﬂcgflﬂ‘ Persian Gulf Cable Knot when laid.
" sl 1 SN SNCET ) A
< 7 L~ -~ B
E - o E = . :=.- 4 5 o = . »
DESCRIPTION OF CABLE, . s | 3 |%g g. | 922 | g, |28223 E?EEE T=5 Z & B
: ERR| . | E | £ |25 | 52 |588 |52 [2852:| 325 [S22ac C S
’ li - _ = —— — | s [~ - e e
. o B n b o 2 M 2553 Sxes |22 = - =
2 [2alga (S 52| g |83| 8% | 588 |Es [38825|CEA5 5528 B E g
i o ﬁ 5 ) a o (5] B a AD& | B a Sl 1 oF = - (&)
53 Millions of Ol Oh
i Mils Ibs, | lbs. | Tons. | Tons. | Ohms. of |Milllons of lions of Ohms, m 8.
H.l-l - (Ohms. | Ohms. { Malta Tﬂpﬂ“] 242 3°59
Section
d Al dria Cable. Coodoctor a 7 wi trand. 18 I Wi — 1% 56
l.—Malta an exandria Cable. Condae a 7 wire strand. ron res i : Benghazi 2 &
0 120in. diameier. (Laid 1861.) e s e ~F o 1330 153 | 463 | 048080 | 400 | 400 | 1°68 | 2'13 340 | 852 1156 129 —_ 106°7 |4 Section
Benghazi
Alexandria 7 151 304
. Section
Flﬂ*Blllh'.l."ﬂ ]
(reoBune } s | a8
Bushire
Mussendom } 326 621
Section
2,~Perslan Gulf Cable. Segmental Conductor. 12 Iron Wires 0°192in. diameter.
nglntg"u: Covering of Asphalte Compound. (Laid 1864.) - E 1245 110 | 380 | 0'53839 | 225 | 275 | 306 | 473 625 | B51 190 190 100 100 Mussendom
Gwailer 342 640
Section
Gwader
Kurrachee (239 | 630
Section
3.—~Ilooper’s Cable for River Crosing in Todla. Conductor a 7 wire strand. 12 .
Iron Wires 0'2in. diameter. (Lald 1865 ) F N . i e 46 110 | 380 | 0753839 | 180 | 330 | 33| 38 698 | 949 | 8064 BOGA T8 96 —_ —
4.—Altlantic Cable. Conduoctor & 7 wire strand. 10 Steel Wires 0°095in. diameter, i =
Euach wire covered with tarred Manilla hemp. (Laid I865.) .. *d o 15896 147 | 467 | 0050200 | 300 | 400 | 0632 175 4582 | 8”77 365 30l 1014 101-9 3128 4202
S5.—Persilan Guif Cable. (Additional length.) Solid Conducior. 12 Iron Wires
similar o No. 2. Exterior Covering of Asphalte Compound. (Lawd 1866.) 160 110 | 380 (053880 | 225 | 275 | 306 | 373 6:01 | 872 395 395 95 100 —_ —
6.~~Ceylon Cable. (Hooper's Core.) Conductor a7 wire strand. 12 Iron Wires
0'2in. dlameter. Exterior Covering of Asphalte Compound, (Lald 1866.) a5 110 | 380 | 0-53839 | 180 | 330 | 33 38 75| 881 7049 7949 796 96 000 e
7.—Core for India, (Hoop:r's.) Core similar to No. 6. No Iron covering. (Lald
1866) .. .s " as " .e "e " h “e .s .o 40 110 380 | 053839 | 180 | 330 — - 789 874 B526 8526 79-8 H 1 — -
8.—Atlantlc Cable. Conductor a 7 wire strand. 10 Steel Wires similar to No. 4, b . .
each covered with white Manilla hemp. (Lald 1866.) .. . .o ae 1852 147 467 | 0-50200 | 300 400 | 07632 | 1'50 4371 909 374 401 101-4 101-9 2385 40616
9,-=England and Hanover Cable. nAuctor a 7 wire strand. 12 Iron Wires :
0-305in. dlameter. Exterior Covering of Asphalte Compound. (Lald 1866.) 240 87 | 280 |050763| 107 | 150 |8-003 | 1094 | 12°070 | 92-3 272 272 023 100°9 1010 11°71
10,—Placentia Bay and Sydney Cable. Conductor a 7 wire strand. 12 Iron Wires
ﬂ'] {Eiﬂ. ﬂllmﬂtﬁ.h 13‘1-] - - e (] - o Eﬂﬂ l'ﬂ'ﬂ 3"& ﬂ'ﬁﬂm |5ﬂ Eﬂﬂ 2'15 2'5 Bigﬁﬂ EH‘H 'l'f?ﬁ | 4E{] lﬂi.ﬂ 'J?"ﬂ 5 S

* NOTE.—The * mil " Is the one-thousandth part of an inch.

LATIMER CLARK, April, 1867.

FRENCH INLAND NAVIGATION.

I~ concluding our last article on this subject, with refe-
rence to the improvement of the Lower Seine navigation,
we inadvertently omitted the table of costs given by the
French engineers. We now insert it, and although unfortu-
nately it only treats of generalities, without specifying the
quantities of work done, it is to a certain extent instruc-

five .—
Works. £ n 4
Towing-paths between and Doclair .. .. .. 59,736 18 0
¥mbankment between Villequier and Quillebenf .. 11,6550 8 6
Embankment between La Melllerale and Villequier., 26,711 16 0
Banks hetween Quillebenf and Tankervile, and 173610 0 0
banks between Quillebeuf and La Boque =t
Prolongation of northern embankment below Tan- 43621 10 0
kerville .. .. .. h.:; t.;he.l:;r . La; Iluq
Prolongation of embankmen een ue
B RREIIS ... U RS | e e 35,303 13 6
Protective embankment of Villequier .. .. .. .. 3199 0 0
Northern embankment betweeu Rétival and Vil- 3956 0 0
leguler <« s ss 88 ss sE s se we
Protective embankment below Caudebec .. .. .. 2000 0 0
Protective embankment above Candebec .. .. .. 1812 14 0
Subsequent filling in of the above embankments and
repair of breaches made by the sea from 1859 to 13,287 16 0
IE'EE, illi.'.‘.]l.'l.li"d’lﬂ L] [ L L] i &
543845 8 0O

The next work of importance in improving the inland
navigation of France was the improvement of the Garonne
below the bridge of Bordeaux. The navigation to that
important commercial city remained in a very imperfect
state up to the year 1850, since which time extensive
works have been undertaken for its improvement, which,
though still in progress, have already effected considerable
amelioration in the navigation. In 1823, alarmed by the
loss of two fine vessels in the lower of the Garonne,
the engineers of La Gironde presented a plan to Govern-
ment for the improvement of the two most diffieult

s of the navigation, and the subject was extensively
discussed ; but the Council General of the Ponts et Chaus-
sées disapproved of the project submitted to them, and
requested the departmental engineers to send in fresh

lans, but nothing definite was done for several years. At
ength in 1840 a Ejnd was voted for taking soundings and
drawing up charts of the locality, making observations on
the tides, &c. These preliminaries, however, appear to
have extended over a period of nine years. In fact, like a
ﬂeat many other works talked of during the reign of
uis Philippe, the actual execution was only commenced
under the present emperor. Amongst the data obtained
during the long investigation which the subject received
the following statistics may be quoted :—The Garonue,
from the hri:?ga of Bordeaux to its position with the Dor-
donne, has a length of 27,500 yards, and a width of about
600 yards at high-water at Bordeaux. But this width in-
creases considerably, so that where the two rivers meet the
Garonne 1s 900 yards wide, and the total width of both is
about three-quarters of a mile. The mean rises of tide
above low-water mark on the bridge at Bordeaux is 13ft.

in neap tides 164ft. at spring tides. The smallest rise
of any neap tide observed during ten consecutive years was
11ft. When the water of the Garonne is at its lowest

there i3 no sensible differencein level between it at Bordeaux
and at the mouth of the Gironde, and in the greatest
freshes the rise does not exceed 3.ft. The highest tide ob-
served since 1835 rose 21ft. above low-water mark at Bor-
deanx. The ebb tide is much quicker than the flood, and
its duration much longer. The long flow of the ebb, aided
of the river itself, forms and intricate

by the water .
c.gannela in the estuary, the bottom and shores of which

are 'composed of soft sand and mud cut into gulleys or
raised into formidable bars. There are five well-defined
anchorages and as many bars between the bridge of Bor-
deaux and the sea. Those engineers who have had expe-
rience in such estuaries will easily understand that the
great difficulty of the navigation lay in the shifting of the
passages intermediate between these anchorages, and also
that, as in common with all such sand harbours when left
to themselves, the average depth of the water was gradu-
ally diminishing; in fact Bordeaux, when these works were
undertaken, ran considerable risk of being left high and

. The first project of 1849 had for its principle the
alteration of the run of the river banks, for the purpose,
first, of %.Ein,gfthﬂ rapid transverse currents from one side
to the other of the estuary; secondly, to re-unite the main
waters at any points where they had divided into two
channels; thirdly, to contract any exeeptional enlarge-
ments of the river bed; and, fourthly, to direct the flood
and ebb waters into the same c¢hannel, as in many cases
they each followed different tracks.

The necessary expenditure was estimated at £140,000.
The first work unEerta.ken was the improvement of the
bar of Montferrand, about halfway down the navigation,
which was commenced in January, 1854, and included the
formation of an embankment 2,500 yards long, between
the left bank and the lower end of the island of Grattequina,
which here divides the river into two arms, and of another
transverse bank 300 yards long, uniting the island to the
shore. The effect of these works was thoroughly satisfactory,
as the waters were confined in a much narrower channel, and
the tide, which had previously flowed by the left bank and
ebbed by the right, was forced to confine itself to a single
channel. These works were executed in 1854-5, at a total
cost of £16,700. The depth of water on the bar previous
to their commencement, 7.e., in 1853, was 5ft. 6in.; it had
at one time been known to fall as low as 2ft., but the mean
depth since 1855 has been maintained at upwards of 13ft.
From 1853 to 1860 a sum of £18,614 has been employed,
first in removing the numerous encroaching points on the

| hanks of theCaronne andon the Isle du Nordin the Gironde,

which were obstacles to navigation, and had a prejudicial
effect on the currents; secondly, in closing by embauk-
ments three channels oceurring between the islands of
Mocan, Gazeau, Ile du Nord and Ile Virte, which divided
the Garonne at its mouth into two parts. These works
had the effect of throwing a much ter volume of water
into the main passage of Bec d’Ambed, but the effect pro-
duced was insufficient, and in 1860 further works were
undertaken at a cost of £75,000. These operations resulted
in altogether changing the passage across the Bee, and con-
sisted, first, in the partial closing of the entrance of the Mo-
can arm by means of a longitudinal embankment of 3000
yards, in which, however, a passage of 800 yards was left for
the navigation of barges. The entire depth of water, how-
ever, was not preserved in this passage, as a submarine
dyke was formed, connecting the points of the main
embankment, and rising to a level of 10ft. below low
water mark; secondly, in the construction in prolongation
of the Bee, a spur of about 1600 yards in length. The
latter work has only been completed for a distance of

- 800 yards, the desired effect in deepening the main channel

having been so far attained as to remder its continuance
unnecessary. The depth of water across this bar, which
had never exceeded 6ft. during the fifteen years preceding
Sxcuian of these wauksavaned  meas epth of 105

e wor ained a mean -depth of 10ft.
by soundings taken downm the centre of the channel, a

line which does not always correspond with the deepest
water.

The third principal operation undertaken was at the Bar
of Bassino, a place at which the ebb tide 1s widely diverted
by the Point de Lormont, forming no defined channel,
whilst the flood, following the right bank, scooped out a
deep but very narrow passage. Here, from 1860 to 1863,
was constructed a longitudinal embankment of 5000 yards
in order to divert this e of the flood tide from the
bank, and at the same time the embankment previously
mentioned between the island of Gratuquina and the left
bank was raised to a height of 16ift., the result of which
was that the channel of the ebb became defined and ap-
proached the left bank of the river, and was further regu-
lated by a bank of upwards of a mile in length starting
from the upper end of the island. The depth of water on
the Bar of Bassino for the seven years preceding 1860 was
on an average 6ft. 8in. The result of the works under-
taken upon 1t has been less marked than that of any of the
other operations undertaken on the Garonne, the mean
depth of water, low water spring tides, having only been
increased to 8ft.; however, with the 13ft. rise of a mneap
tide added, the available depths over this bar, which is the
limiting entrance of the Garonne, 1s 21ft. The cost of the
two last operations, extending from 1860 to 1866, has been
£69,000. The total expenditure on the (raronne since
1864 up to the present day has amounted to £105,142 3s, 4d.
There remain still two rather formidable shallows to be
dealt with, those of Bacalan and Cailloux; the first is
situated just below the port of Bordeaux at the point
where the channel passes from the right to the left bank
of the river. Previous to 1860 the depth has generally
been about 8ft. (low water spring tide), except in 1820 and
1858, when it was a foot shallower, but since 1861 it has
constantly diminished, and last January had become less
than 6ft., in consequenee of which great care is necessary

in taking the transatlantic steamers and other large
vessels through this passage at the highest point of the

tide. On the bar of Cailluux the difficulty is not so much
felt, as vessels, after passing Bacalan, always arrive at it
almost at high water, but its depth has considerably dimi-
nished—so much so, indeed, that in the last ten
vears the water in the channel has decreased from
9. to 5ft. The French engineers, however, are of opinion
that the works already exeeuted can bave had no effeet,
either prejudicial or otherwise, on the water of these two
bars, the expense for the improvement of which they esti-
mate at about £50,000. As will be seen, from the alarmi
diminution of water which we have mentioned on some
the bars, these works have mot been undertaken a day too
soon for the safety of the port of Bordeaux. As, however,
they have so far only consisted in the embanking and
judicions management of the currents, and it has not yet
been necessary to resort to dredging, by which means only
so many of our own harbours are kept open. A reswmé
of the works executed for the improvement of the Clyde
during the last fifty years would give material for an
interesting comparison between French and English works
of this nature. The channel of that river has been
deepened for a considerable length from an average of 18in.
to, we believe, 8ft. or 9ft. at low water.

It 18 worthy of remark that although fears for the regu-
larity of the service of the Brazil line of steamers were
entertained when Bordeanx was chosen as their port of
departure at an early period of the progress of those works,
yet no vessel of that line has ever been delayed in its
{ passage down the Garonne. The engineers who have had
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the direction of these works are MM. Deschamps, engi-
neer-in-chief, and Pairier, second engineer, from 1840 to
1852; MM. Drawling, engineer-in-chief, and Pairier and
Joly, second engineers, till 1856, and in 1865 and 15866
M. Pairier returned as engineer-in-chief, with M. Joly as
his assistant. The plans exhibited by the Ponts et
Chaussées show the condition of the Garonne in 1842 pre-
vious to the commencement of these works and its state
as at present improved,
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439, WILLIAM HILL and HENRY CHARLES WILRERFORUE, Yorkshire, ** Im.
provements In gas-cooking apparatus, and ln steaming, baking, boiling, and
roasting apparatus,"—I18tA February, 1867,

466. MICHAEL HENRY, Flect-streety, London, '* Improvements in balloons and
in arrangements relating thereto."—A communication from Henry Giffard,
Boulevart St. Martin, Parls.—20th Felbruary, 1867,

539. HENRI ADRIEN BONNBYVILLE, Porchester-terrace, Bayswater, Middlesex,
“An Improved aspparatus to deepen, exeavate, scour, and remove the mud,
slime, stones, and other foul matters from the bed of rivers, streams, and
other watercourses.”—A communication from Joseph Grosley and Louls
Albert Merckens, Kremlin, Seine, France,—~27(h February, 1867,

1035. JULES DE LA COUX DES ROSEAUX, Boulevart de Strasbourg, Paris, ** An
improved lubricator for olling axles and other moving pleces of machinery.”
—th April, \8GT,

LI1A. SAMUEL HARRISON, West-street, Warwick, * Improvements in F
-1 3th April, 1867, e
1212. EMILE GUENIN, Henrletta-street, Covent Garden, London, * Improve-
ments in the preparation and application of mustard for curative purposes.”

— A communication from Poul Rigollot, Paris. — 26th April, 1867,

1427, ALEXANDER MELVILLE CLARK, Chancery-lane, Middlesex, * Improve-
ments in the means of ralsing liquids, and in appuratus for the same."—A
::mr:ﬂiglunn from Plerre Leon Margot, Boulevart St. Martin, Parls.—14tA

1483, GEORGE HAYNES, Ellesmere, Salop, * An improved apparatus for clean-
ing or brushing boots and shoes.”" — |&th May, 1867, =3

1493. EDWARD HENRY CRADDOCK MONCKTON, Oriental Bank Corporation,
Threadneedle-street, London, ** Improvements In preserving meat, fruit, and
vegetables." - 2000 May. 186T.

16038. EpwARrp HENRY CRADDOCK MONCKTON, Orfental Bank Corporation,
Threadneedle-street, London, * Improvements In the construction of a steam
vessel sultable for ferrying laden trains across the ocenn complete, together
with its landing-places, breakwaters, and modes of protection from marine
insects and fouling, which Improvements are also generally applicable to
other vessels, and to the protection of iron and wood exposed to the actlon
of the sen water,"—2018f May, 1867,

1569. HENRY PETHER, Trigon-road, Clapham-rond, Surrey, ‘' A new or
Improved method for producing ornamental bricks for bullding purposes, and
Iin apparatus therefor,"

1671. EDWARD THOMAS HUGHES, Chancery-lane, London, “ A combined
seeder, cultivator, and roller.”—A communication from James Page Long
and Peter Low, Cherry Yalley, Otsego, New York, U.8.

1679. THOMAS FREDERICK CASHIN, Sheffeld, ** An irproved compound lever
for working rallway points and signals, applicable also to other purposes,”—
26th May, 1867,

1631. ENOCH TAYLER, Acorn-court, Fetter-lane, London, * The fucllitating the
composition or arranging of type of varlous founts, for displaying jobs or
other works nsually required to be done In printing oMees,”—1s¢ June, 1867,

1657. ISAAC EVANS, Birmingham, " Improvements ln spring hooks.” — Partly
a communication from Samuel Lagwitz, New Jersey, U.S.—50h June, 1867.

1659, JAMES ADAMS, St John's-terrace, Sadler's Wells, London, ** Improve-
ments In machines for dating or printing of rallway and other tickets."

1661. EDWARD BLAND, Bury, Lancashire, * Improvements in sieam engines.”

1663. THOMAS BROWN, Newgate-street, London, ¥ Improvements in artificlal
limbs."—A communication from Amasa A. Marks, New York, U.S.

1665. ROBERT MAYNARD, Whittlesford, Cambridge, * Improvements in portable
chaff-cutting machinery,”

1667. GEORGE RICH TURNER and WILLIAM THOMAS ALLEN, Upper Thames-
street, London, ** Improvements in the manufacture or construction of gates
and fences, part of which inventlion is applicable to straining wires and to
other straining purposes.”—&6th June, 1867,

1669, CHARLES EMILE GIOOLA, JAMES HOPFFE GRAY, and PHILIPF MAR-
TINENGO, Birmingham, * Improvements in Inkstands.''

1671. AUGUSTUS LEA BRICKNELL, Stratford-om-Avon, Warwick, * Improve-
ments in rotary pumps.”

1673. HENRY CROWE, Manchester, ** Improvements In hot-water apparatus for
heating and warming purposes,”

1675. DAVID RORISON, Glasgow, Lanarkshire, N.B,, “ An Improved arrange-
ment of reeds to be used In looma for weavine."”

1677. EDWARD THOMAS Hvones, Chancery-lane, London, ** Improvements In
sewing machines."—A communication from Nathan Adolphus Baldwin,
Milford, New Haven, Connecticut, U8,

1678. WILLIAM WILSON WOOD and JOHN Woon, Don Boller Works, Sheffield,
*“ Improvements In the mode of fitting the tubes in the flues of Cornish and
other ateam bollers."”

1679. JOREPH BNELDON, Rue Scribe, I'arls, * Improvements In brushes, and
In apparatus for mmuﬁmturlnn the same.”—A communication from Barnard
Lavery, New York, U.5.

1680, ALFRED BARRY, Bromley Grove, Shortlands, Kent, “ An Improved
mode of and means for communicating motion to cranes, and regulating and
controlling the operation of the same,"

1681, JoserH OFFORD, Wells-street, Oxford-street, London, * Improvements
in wheel carriages and other vehicles.”

1683. ROBERT SCOTT, Jan., JOSEPH NIXON, and JOAN BEAUMONT, Dumfries,
Scotland, “ Iprovements in the manufactore of certaln descriptions of
woollen cloths.

1684, JAMES WARBURTON, Hythe, Kent, “‘ Improvements In apparatus for
registering and recording the quality of gas ™ - A communication from
Christopher Friedleben, Offenbach, Germany. —7th June, 1867,

1686, HENRY PARKER, Robinson's-terrace, Stratford New Town, Essex, ** Im-

ments in the construction of tobaceo plpes.”

1687. FRANCESCO GLISENTI, Brescin, Italy, * Improvements in the manufac-
ture o gun-barrels.”

1688, JAMES COLLIER, RALPER HOWARTH, and WILLIAM CRYER, Bolton-le-
Moors, Lancashire, ** Improvements in macninery for knitting healds,."

1689, JONN CLEMENTS RALSTON, Newry, Armagh, Ireland, ** Improvements
In machinery or apparatus or making candles by dipping, and In the seli-
feeding of the tallow vessel or mould thereof.™

1690 HENRY WILLIS and GEORGE RICE, Worcester, and ARTHUR MIFI‘.D,
Birmingham, * Improvements In sewing machines and in apparatus con-
nected therewlth.”

1691, JAMES HARGREAVES, Appleton-within-Widnes, Lancashire, * Improve-
ments in oblaining motive pawer,"

1692, JOHN TURNER and ROBERT BUCHANAN DUNNETT, Liverpool, *' An
Improved stamping machine,"

1603, OBADIAN BARRETT and FENRY LEGGOTT, Bradford, Yorkshire, * An
Improved knife ¢leaner."

1694. NATHAN THOMPBON, Abbey Gardens, St. Jolin's Wood, Middlesex, * Im-
provem ents In unions or apparatus for connecting logether plpes or tubes,
and for *topping the ends thereof,”

16056, ALEXANDER PARK Birmingham, * Improvemenis in ornamenting
surfaces of paper, woven fabrie, and other materinl to render them sultable
for bookbinding and other simllar uses. "

1606, ROpERT HENRY PEPYS, Poultry, London, and JAMES WARBURTON,
Hythe, Kent, * Ilmprovements in apparatus for securing cords and straps,
such as are used for ralsing and lowering window blinds, ventilators, carrlage

and for other similar purposes.”—8th June, 1867,

1699, WILLIAM FREXCH, Keppel Mews North, Russell-square, London, ** Im-
provements in roughing hurses and other anlmals.”

1700. JOHN MACISTORH . North Bank, Regent’s PPark, London, ** Improvements
in the application of plastic and florous materials to the manufacture of
moulded or formed art jcles.”

1700, THOMAS RODINSON, Widnes, and JONN PIERCE, Warrington, Lancashire,
. 18 In apparaius employ ed In the manufacture of zine.”
1702, LISMERE DOWIE and ROBEXT MCINTYRE, Glasgow, Lanark-

Illlllg- N.B,, “ Improvements In apparatus for punching, cutting and emboss-

ng.
1703, JOON FHAMPDEN KERLY, Percival-street, Clerkenwell, London, “ Im-
provements In fastenings for brooches, ™ '
1704, FREDERIOK BERNARD DniNG, Duke-street, Westminster, “ Improve-
ments in engines for rock, cutting coal, and boring, cutting, or work-
In other material, and in stands or frames for such engines, the Improve-
“_“tl in engines belng partly applicable to other purposes.”—I10th June,
1709. RICHARD HORNSBY, JONN BONNAL, and HENRY SHIELD, Spittlegate
Ironworks, Lincoln, * Improvements in thrashing machines and other ma-

dm.r:::%m Hﬂlﬂ'!llll graln, and in rotary screens to be used
¥T

1711, A Staffordshire, “ Improvements In cruet
y Hquor frames, plckle frames, and other frames for holding bottles

il vessely, and in the bottles and vessels to be held in the sald frames."”

I% WILLIAM ROWAN, Belfast, Antrim, ** Improvements in machinery for
I or cleaning flax, hemp, and other fibrous materlal, and for pre-
paring the same for spinning."—11th June, 1867,

1721, JOHN MILLWARD, Birmingham, * A combined step cover and A whee

fender for carringes and other wvehicles."—A communication from John |

Wood Gosling, Cinclnnat!, Ohlo, U S,

1723, JoOON COCHARANE, Grange, Stourbridge, Worcester, “ An Improved
pontoon bridge, also applicable as a life raft and lghter."—A cnmmr.mﬁ:ll.lnn
from John Weight, New York U.S. '

1725, DAVID CRIGHTON, WILLIAM DONBAVAND, and DUNCAN CRIGHTON,
Manc!ester, ' lmprovements in loms for weaving.”

1727, JOSEFH HALFORD SNELSON, Ashby-de-la-Zouch, Lelcester, ** Improve-
:ntpu Ia axles and boxes, and in securing wheels thereto,”— 12tk June,

BT,

1731, AUGUSTUS CANEN LION, Paris, ' Improvements in the msnufaciure of
chalis, bracelets, neckinces, and other similar articles of jewellery.™

1735, JOUN GLOVER, Beckford-street, Clerkenwell, London, ** Improvements In
furnaces for steam bollers and other uses."—13th June, 1867,

Inventions Protected for Bix Months by the Deposit of
' Complete Bpecifications. 4

I810. HENRY OnrAM, Lark-hill, Bury, Lancashire, * Improvements in machines
for sewing and stitching." =218 June, 1867,

1825, ROBERT WILSON MORRELL, Bradford, Yorkshire, * Improvements In
dyeing black upon certaln mixed textile fabrics made of worsted, alpaca, or
mohalr, woven In combination with cotton, and known gencrally In the
trade as * Bradford goods.” "—2%nd June, 1867,

1832, JOHN HENRY KEARNS, Benoet's-hill, St. Paul's, London, * A diary
hlotting pad.""—24th June, 1867,

Futents on which the Btamp Duty of £59 has been Paid.

1609, WILLIAM FrREDERICK THOMAS, Newgate-stroet, London, ** Sewlng ma-
chines."—27th June, 1864,
1616, THOMAS THOMSON and JOUN MURRAY, Newcastle-on-Tyne, * Supplying
waler to water-closets, Ko, =348th June, 1864,
1620, WILLIAM CLARK, Chancery-lane, London, * Furnaces and bollers."—
—28ih June, 1504,
1623. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex,
“ Litho-chromolitho-ty pographic press.”—20th June, 1564,
1680. FREDERIOK JORN BUGO, Tacket-strect, Ipswich, Suffolk, * Pressed
leather,"—6th July, 1864,
11}}4. CHARLES JAMES TINKER, Pontefract, Yorkshire, ** Lozenges, &c."—2804
sne, |HGA,
Iﬁ}'-. JAMES COMBE, Delfast, Ireland, ** Machines for making cops."—30th
une, 1804,
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430, WiLLiAM HILL and HENRY CHARLES WILEERFORCE, Yorkshire, “ Im-
provements In gas-cooklng apparatus, and in steaming, baking, boiling,
and roasting apparatus,” — |8th February, 1807,

450, EDWARD BurASIER, New Cross, Surrey, * Improvements In machinery
for scutching flax or other fbrous materials, and also for opening and
stralghtening fibrous materials (which have been previously made up into
yarns and threads), In order to prepare the same for spinning or other pur-
m’.n

[ 461, EDWARD BRASIER, New Cross, Surrey, * Improvements in machinery

for the manufcture of oakum from old ropes, cordage, or other fibrous ma=
terinls, "—10ih February, |867.

461. CHARLES WEIGAND, Cambridge street, Plmllco, London, ** Improvements
In the construction and manufacture of umbrellas and purasols.”

466, MICHAEL HENRY, Fleet-street, London, * Improvements In balloons and
In arrangements relating thereto,"— A communieation from Henry GlTard,
Boulevart St. Martin, 'aris — 200h February, 1867.

467, WILLIAM SUTTON GAMBRLE, Idmiston-road, Forest-lane, Stratford, Essex,
“ Improvements in lubrleating apparatus,"”

478, JOSErH MEYERS KAUFMANN, Glasgow, Lanarkshire, N.B.,* An improved
means or apparatus o be used for travelllog through the atmosphere aud on
land and water "

475. JOUN SAINTY, Burnham, Westgate, Norfolk, “ Improvements in hurdles,
lifts, and fencing for agricultural and other purposes.”

478, JOHN ROBINSON and JOHN SMITH, Rochdale, Lancashire, ** Improvements
In applylng motive power to saw friunes, "—2laf February, 1867,

483, MOWBRAY WALKER, Essex-street, Strand, GEORGE HENRY MOXNEY,
Jermyn-street, St, James's, and FRANCIS LiTTie, Junior Carlton Clab,
Regent-street, London, ** Improvements in the construction of breech-load-
Ing fre-arms, and in cartridges to be used therewith,"

484, JONN HARRISON, Liverpool, * Improvements in apparatus for removing
pen- weed, abell-Osh, and other forelgn matters from the bottoms of submerged
parts of ships and other floating structures,”

456, CHARLES COLWELL, Gorleston-cum-southtown, Suffolk, ** Improvements
in apparatas for obtaining motive power,"’

405, WILLIAM EpwIN HEATH, Pembroke-terrace, Chalk Farm, Middlesex,
“"Improvements in gas pressure governors.” —2%nd Felbruary, 1807,

499, ARTHUR KINDER and WILLIAM BARNS KINSEY, Cannon -street, London,
Y linprovements In gas engines, )

503. HENRY JAMES COLE, Kenninglon Cross, and WILLIAM CHISHOLM HORTON ,
Kennlugton road, Surrey, * lmproved apparatus and mechanism to be used
for awnlogs or coverlogs for omnibuses and vtbher velilcles." —23rd Felbruary,
1867.

513. JOUN CAsH and JOsErE CASH, Jun., Coventry, * An Improvement In the
manufacture of towals,"”

H15, WILLIAM BARRATT, Earl-street, Bristol, Gloucestershire, ** Improvements
in apparatus for boiling fats, olls, and bones, whereby to neutrallse and
avold the escape of noxlous gases, " —2604 Felruary, 1867,

518, GEORGE DAWR, Peoge, Surrey, ** lmprovements in signalling on rallways
and In apparatus connected therewlth,"

519. JAMES SYME, Glasgow, Lanarkshire, N.I3., *Improvements in central fire
cartridges.”

527, CLEMENT MARTIN, Hammersmith, Middlesex, ** Improvements in steam
ongines.”

529, JOUN TATHAM, Rochdale, Lancashire, ** Improvements in machinery for
preparing cotton, wool, and other fibrous materials for spinning.”—26th Feb-
ruary, 1567,

535. ANDREW HOWATT, Farnworth, near Bolton, Lancashire, ** Improvements
in machinery for mining, cutting, or working coal and vther minerals, and
for bammering metals and croshing minera's."

530, HENRI ADRIEN DBONNEVILLE, Porchester-terrace, Bayswater, Middlesex,
“* An Improved apparatus to decpen, excavate, scour, and remoye the mod,
slime, stones, and other foul matters from the bed of rivers, streams, and
other watercourses,” — A communication from Joseph Grosley and Louis
Albert Merckens, Kremlin, Selne, France.

543, JOHN MCLINTOCK, Barnsley, Yorkshire, “ An Improved packing for
piston rods, pump rods, and valve spindles *'

547. JAMES LIVESEY and JOUN EpWARDS, Victorla Chambers, Westminster,
and WILLIAM JEFFREYS, Cooper s-road, Old Kent-road, Surrey, * lmprove-
ments in slgnal and switch apparatus for rallways."—27th February, 1867,

566. ADOLPFHE GILBERT CHALUS, Rue Sainte-Appoline, Paris, ** lmprove-
ments In apparatus fur produciong artificlal light from gas, alr, and lguidas,™

557. JOUN PIDDINGTON, Gracechurch-street, London, ** Improvements in Ink-
stands,”"—A communieation from George Marle Sioltz, Rue Foutalne, St
George's, Puris,

658, ANDREW MOCALLUM, Greenock, Renfrewshire, N.B., ** An Improved
mode or means for actuating motive power engloes, and improvements in the
apparatus employed therefor,”

509, ANDREW BETTS BROWN, YVauxhall Ironworks, Wandsworth-road, Surrey,
** ITmprovements In steering apparatug, and In machinery for stopping, start-
ing, and reversing heavy steam engines,”

H03. ALEXANDER ANGUS CROLL, Coleman-street, London, ** Improvements In
the treatment of Uguld hydrocarbons for the purpose of oblainlog a permn-
nent gas."

865, JAMES HARDERT and FREDERICK GOODMAN, Kidderminster, Worcester,
“ Improvements in destroying explosive gases in coal and other mines, in
order to render them safe for the miners Lo enter."

509, WILLIAM EDWARD SEWTON, Chancery-lane, London, ** Improved appn-
ratus to Le used as spinal. abdominal, and pelvie truss supports "—A commu-
nication from Edmond Prior Baoning, New York, U.S.—28ih February,
867,

574, JOouN HEXRY JOUNSON, Lincoln’s-Inn-fields, Londen, ** Improvements in
machinery or apparatus for eewling or ornamenting textile fabrics and other
ke goods, and in the appllances connected therewith."—A communication
from George Joseph Richardson, Philadelphla, Feonsylvania, U.S,

575, THROPHILUS BERRENS, Tarbes, Boulevart de Strasboarg, Parls,'* -
provements in the process and apparatus for perforating tunuels and galleries
of mines of great lengih through rocks much quicker than by the process
hitherio employed." — Lot March, 1867,

59! ANN CATHBRINE LAURYS, Louvaln, Belgium, * A new and useful fabric
for clastic stockings, stays, or corsets, bandages, and other similar and
anslogous articles,'"—2nd March, 1867,

(03, JAMES WILLIAM LEWIS, Birmingham, and GRORGE ARCAROLD, Hands-
worth, Staffordshire, * Improvements in needle caxes.”—Aath March, 1867,
852, WILLIAM YOUNG, Stralton, and PETER BRASH, Leith, Midluthian, ** Im-
provements in the distillation of bituminous substances."— Tth March, 1867,
063, MiCHAEL HENRY, Flect-street, London, ** lmprovements in apparatus for
measuring the speed of ships and other vessels and the velogity of running or
flowlng water." —A communication from Louls Alfred Anfonso, Boulevart

St. Martin, Parls. -8th March, 1867,

707. JOAN FREDERICK BRINJES, Fleldgate-street, Whitechape!, London, ** Tm-
provements in machioery or apparatus for the manufactere and reburning
of anfmal ¢harcoal, and for distilling shale and other lilke substances,"—12¢h
March, 1807,

790, WILLIAM EpwARD NEWTON, Chancery-lane, London, ** Improvements in
sploming machinery.,” <A communication from Constant Peugeot, Rue St,
sebastivn, 'arls, = 16th March, 1867,

B82, WILLIAM EDWALD NEWTON, Chancery-lane, London, ** Tmprovements in
the valve gear of steam englnes.’—A communieation from Willlam Wright,
HW fﬂl‘i‘, Urﬂi-mh Hﬂﬂl, Uth

929, MICHAEL HENRY, Fleet-street, London, * Improvements In wind w
Instruments,” = A communication from Jules Legendre, Boulevart
Martin, Paris,—29h March, 1867, -

1266, WILLIAM SNELL, Clement's-lnn, Strand, London, * An Inw
ment In the manafacture of boots and shoes, and other articles of leather or
kindred substances.,”"—A communication from Thomas Briggs Smith, Boston,
Massnchusetts, U7 B.—1of May 1807,

1407. WILLIAM KROBELT LAKE, Southampton-buildings, Chancery-lane, London,
*An lmproved mode of constracting metal cocks, faucets, and other similar
articles," —A communication from Willlam Westlake, New York, U.5.—
Lith May. 1867,

1440, ALFRED VINCENT NEWTON, Chancery-lane, London, *' Improvements
I billlard tables."—A communication from Hugh W, Collender, New York,
U.S8.~15A May, 1867.

[454. JOHN MARTIN STANLEY, Chancery-lane, London, * Improvements in
producing and increasing combustion In blast and other furnaces, also for
?'!21’“““' steam, and for other similar or analogons purpolu.“n—liﬂl May,

LTS

1566, WILLIAM SNELL, Clement's-inn, Strand, London, ** Improvements in
mining, tunnelling, and stone-dressing machines, and valve motlon therefor,”
—A communication from Richard Channing More Lovell, Covington, Kenton
Kentucky, U.B.—27th May, 1867,

1576, HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswator, Middle-
fex, ' Improvements In  machinery for carding wool and other fibrous
;:imlh:rlnll."—-d communication from Celestin Martin, Pepinster-Verviers,

elglum.

1577. HENRI ADRIEN DONNEVILLE, Porchester-terrace, Bayswaler, Middle-
pex, "' Improvements in machinery for weaving wool and other fibrous sube
stapced.”"— A communication from Célestn Martin, Peploster-Verviers,
Belglum, —$5(h May, 1867,

1660, JOSEPH ROCK COOPER, Birmingham, ** Imprevements in cartridges for
breech-loading fire-arms,"—Partly a communication from Charles Francols
Galand, Lidge, Belglum. - 20th May, 1867.

1642, MICHAEL CAVANAGH, Kensington, Middlesex, ** Improvements in
adjustable lock spindles,"—4th June, 1867,

1665. ROBERT MAYNARD, Whittlesford, Cambridge, “ Improvements in portable
chafl-cutting machloery,”—G6th June, 1867,

1684. JAMES WARBNURTON, Hythe, Kent, ' Improvements In apparatus for
registering and recording the quality of gaa"—A communication from
Christopher Friedleben, Offenbach, Germany.—Tth June, 1867,

1686, HENRY PARKER, Robinson's-terrace, Stratford New Town, Essex, ** Im-
provements in the construction of tobacen plpes."—Sth June, 1867,

1717, STEPFHEN WELLS Wo0D, Cornwall, Orange, New York, U.5., * Improve-
ments in apparatus for elevating or moving grain, and for welghing and
moving grain."—11th June, 1867,

1741, HEZEKIAH HAZARD BRYANT, Boston, Massachusctts, U8, ** A new
and vseful fire-proof safe."—14h June, 1867,

1704, WILLIAM ROBERT LAKE, Southampton-bulldings, Chancery-lane,
London, * Improvements in rallway carriages and in brakes for the same."—
A communlcation from Samuel Augustus Chase, Boston, Massachusetts, U.S.
—1Tth June, 1867,

All persons having an Interest o opposing any one of snch applications
ghould leave particulars In writing of thelr objections to such app on at
the office of the Commisloners of Patents, within fourteen days of Its date.

List of Bpecifications Published during the week endicg
20th June, 1867.

2792, 4d. ; 8010, 1s, 2d.; 8057, 4d. ; 3041, 1s. ; 3042, Sd. ; 5043, 8d. ; 5044
4d. ; 8045, 0d.; 8046, 4d. ; 8047, 4d.; 8050, 1a. 2d. ; 3052, ls. 2d.; 3063,
8. ; 8054, 8.3 8065, 4d. } 8066, 84.; 80567, Sd.; 8038, 10d.; 3089, 6d 3
3060, Id. ; 8061, 1s. 4d. ; 3002, 1s. 6d. ; 3003, 2x. ; 3064, 6d. ; 3065, s, : 8007,
4, ; 8008, 4d. ; 3069, 1s. 2d. ; 8070, 4d. ; 8071, 8d.; 8072, 8d.; #074, 8d. :
3074, 10d.; 8075, 4d. ; 8076, Bd.; 3075, 4d.: 8070, 1s. 4d.; 8080, 4d. ;
3081, 4d. ; 8082, 4d.; 8083, 4d.; 5084, 10d. ; 3085, 6d. ; 3086, 4d. ; 3087,
id. ; 5088, 8d.; 508, 6d. ; 5090, 4d. ; 3091, 4d. ; 8092, 4d. ; 3098, 4d. ; B004,
10d. ; 1005, 1s. 10d. ; 8006, 10d. ; 3007, 4d.; 8098, 1s. 4d. : 3009, 104, ; 3100,
1s, 4d. ; 5101, 4d. ; 8102, 4d. ; 8108, 10d. ; 5104, 10d.; 3105, 1s. 4d. ; 3106,
1d, ; 3107, 4d. ; 3108, 4d,; 3100, 18. 4d. ; 3110, 4d. : 3111, 4d. ; 3112, 8d. ;
3113, 4d.; 3114, 4d.; 3116, 10, 3128, 1u. 10d. ; 5129, 1s. 4d.s 9157, 8d.;

87, 8d.

*«* Specifications will be forwarded by post from the Patent-office on t
of the amount of price and postage. Sums exceeding 5. must be remiied by™
Post-ofMice Order, made payable at the Post-office 5, High Holborn, to Mr.
Bennet Wooderoft, Her Majesty’s Patent-office, Southampton-bulldings, Chan-
cery-lane, London,

ABSTRACTS OF SPECIFICATIONS.

The follmeing descri WMMMJMMWW THE
Jﬂiilmlulln, &T the office of her Majesty's Commissioners Pﬂlﬂf

Including Fixed Steam and other Engines, Horse, Wind, and
Water Mills, Gearing, Boilers, Filtings, d-e.

082, J, ROMINSON, Greenfleld, York, " Apparatus for economising fuel by retain-
ing and applying heat to the heating of water in locomotive bollers.”— Daled
23rd November, |668,

This invention relates more particularly to that classof high-pressure bollers
known as the locomotive boller, and Is designed for the purpose of heating the
water supplying the boller during Its circulation or passage through the feed
pipes of such steam boilers before such water Is Injected Into the same. The
Improvements conslat in the novel adaptation, construction, and arrangemoent of
a box or boxes contalning a series of plpes through which the water Is caused
to pass on Its passage to the boller ; this box Is sltaated In the smoke box of the
locomotive engine, and I8 so arranged and constructed that it will allow the
exhaust stenm as It escapes frem the eylinder to pass between and constantly
cnvelope the aforesald plpe through which the water passes ; by this means the
waler as It elrealates becomes he ated before entering the boiler, I two boxes
are employed they are to be placed In such a position that each separate cylinder
will exhauost its steam nto its own box, from whence the stemm I8 lojected
through suitable openings into and out of the biast pipe. These boxes contali-
Ing the pipes through which the water circulates on its passage to the boller
may, If destralde, be supplied with a jJet of steam from the boiler which will
assist, In conjunction with the exhaost steam, to heat the circalatng water In
the salil pipes, as before described , or such jot of steam may be employed sepi-
rately and Independently for the sald purpose.— Nol proceeded with,

e ——

Class 2.—TRANSPORT.

Imcluding Railways and Plant, Road-Making, Steam Fuadléln-
chinery and Futings, Sailing Vesscls, Boats, Carriages, Carts,
Harness, dec.

3077. J. emd W, KITCHEN and S, SAMUELS, Accringlon, *' An imp

ralliway brake, a portion of the apparatus of which can also be employed as
a means of communication befween he guard and driver of a railway
train,” — Dated 2%d November, 18066,

The patentees claim, First, the novel consiruction and adapiation to the
tenders or other convenlent place of locomotive engine of a steam clyinder
solely uander the control of the engineer, the plston rod of which I8 In conuegc-
tlon with the brakes of the carriages composing the traln, by the arrangement
of gearing and mechanism shown in the drawings, or any modification thereof,
secon 1y, the pecullar and novel construction of valves as applied to the brake
cylinder shown In the drawings, whereby the pressure and power of the
““lirake ™ 18 governed, ns deseribed, Thirdly, the novel and pecullar eonstruc-
thon of coupling pin and spring as deseribed and shown In the drawings, and
nlso the novel application, arrangement, and adspiation of a bell or other
alarm In the guard's van, or on the engine, which can be actoated through the
medinm of the brake shaft for the purpose of communication between the
guard and driver, or vice versa; and lastly, the novel rmlpluymmt and use of
friction bowls for applylng the brakes, together with thelr arrangement, con -
struetion, and sdaptation to the guard's van, as deseribed and shown in the
drawings, whercby the guard is enabled to apply the brake In case the loco-
motve becomes disconnected from the engine when the steam brakes are not
coupled up with the brake cylinder.

Class 3.-FABRICS.
I'ncluding Machinery and Mechanical Operations connected with

;rc .rmg. Manufacturing, Printing, Dyeing, and Dressing

, d'c.
3087. T, R, and T. W. HARDING, Leeds, “ Machinery for drifling combs and
hackles *— Dated 13rd November 1866,

Thess Improvements consist in asing two drills working oppusite to each
other, so that the holes drilled from contrary sides of the brass coincide In the
mmiddle and form one stralfght bole. The drilling heads are such ag are ¢om-
monly used, and are so fitted on to the slide which carries them that their
drills are exactly opposite to esch other. These may be made to enter the
birass or stock slmoloy or alternately in opposite directions, as may be
most convenlent, the distance of penctration ng regulated by the class ol
wark to be done. The Improvements furiher consist In an arrangement by
which the inventors make the above-described apparatus self-acting. They
effect this by conneeting together the two drilling heads or thelr ea by n
rod or bar farmished with sultatle adjusting screws for varylng the distance of
the heads or spindles from one another, — Not proceeded with.

3003, J. MITOHELL, Musselburgh, and W, C. LAIRD, Leith, ** Detergent material
' ¢ lo :;Hl‘ cleansing of wool, d¢.” —Dated 24th November, 1868,
The patentoee clalms, First, application and use as a detgrgent material of



.
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the ley obtained by bolling rags, esparto grass, straw, or other similar materials
employed in the manafactore of paper pulp, whether such ley be used in the
state it comes from the boilers or be concentrated either by itself or com-
pounded with the hereinbefore-mentioned materials, substantially as described,
Secondly, the application and use to and in the cleansing of wool and other
fibrous substances, and for other purposes whare coarse soap has hitherto been
employed, of the peculiar detergent material described.

3096. W. B. JOHNSON, Altrincham, Cheshire, “ Arranging and driving the
shafting of loom sheds."—Dated 24th November, 1866.

This invention consists in an arrangement for loom sheds whereby the
patentee is enabled readily to apply the motive power to any desired “ bay " or
“bays" or sections, and to combine steadiness of driving with simplicity of
arrangement. To accomplish these objects he divides the looms Into sections,
and uses a separate sieam or other motive power engine for each of such bays
or sections, He proposes to dispense with the usual shaft which extends along
the end of the shed, and from which the cross shafts are driven, and to placs
the motive power engines In a line corresponding to sach end, each crank shaft
belng connected direct to a cross-line shaft, from which a section or bay of looms

is driven.

Class 4.-=AGRICULTURE.
Including A gricultural Engines, Windlasses, Implements, Flour
Mills, dec.
3083. R. POTTER. M.A., Balkington, Warwick, “ Cleansing, purifying, and
bleaching various binds of grain.""—Dated 23rd November, 1866,

The paten'ee claims, First, the application and adaptation of chloride of lime
(bleaching powder) with or without sulphuric acld to the purpose of cleansing,
purifying and bleaching barlev and other grain, as set forth and described.
Secondly, the application and adaptation of salphuric acid and common salt to
the purpose of cleausing, purifying, and bleaching oats and other grain, as set
forth and described. Thirdly, the application and adaptation of sulphuric acld
alone to the purpose of cleansing, purifying, and bleaching various Kinds of

in, as set forth and described. Fourthly, the applications and adaptations
of the ehlarines of potash and soda, and also of gaseous chloride as suhstitutes
for the purpose of cleansing, puritying, and bleaching varions kinds of grain, as
set forth and described. Fifthly, the application, adaptation, and combination
of the above ingredients and processes with the ordinary processes for making
malt, as set forth and described.

Class 5—BUILDING.
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes,
and House Fittings, Warming, Venlilating, d-c.

3120. J. H. ATTERBURY, Castleford, eond 8. WOOLF, Knottingley, York, * Manu-
Sfacture of earthenwcare and other articles made from plastic malerials.”—
Dated 27ih November, 1566,

Amaong the features of this invention are the following :—To one end of a
suitable foundation plate or tahle the patentees secare a pugging mill in a
wvertical position, having its pogging shaft actoated by suitable gearing from
the main driving shaft. This latter Is supported by brackets at the upper end
of the mill, and rans horizontally over the same. From a convenient part of
the side of the pngeing mill they project a bracket, the outer end of which is
adapted to receive a vertical spindle free to move in a vertical direction. To
the npper end of this spindle they connect a lever of the first order, having (ts
falcrum from the carrying bracket. DBetween the end of the lever and lts
fulerum they place a loose grooved pulley, which is impinged npon by an
eccentric keyed npon the driving shaft immedlately over it. The effect of such
impinging is to depress the vertical spindle, and cause an adjostable die aMxed
to Its lower end to descend and Impress the clay or other plastic material under
operation, which has been previously placed underneath the die. The pressure
of the beore-named eccentric upon the pulley placed upon the lever being re-
moved, balance-welghts on the shorter arm or arms restore the vertical spindle
to its prev ous position. A rollercovered with flannel, and placed in proximity
to the d'e, and receiving a norizontal motion by means of levers and eccentric
from the main shaft, is now brought into play and passed over the face of the
die to remove impnrities. In front of the die spindle there is a shaft geared
from the main shaft, and having on its lower extremity an arm so arranged as
to strike the mould away when the die descends, a ** loosing” or vertical
motion being simultaneonsly applied to the bottom of themould. A prominent
feature in this invention is the heating of the metal die, for which purpose gas
may be used issuing from any desired number of jets, the result being that the
die leaves the clay or other plastic material more readily. The arrangement
for feeding and traversing the moulds from the pugging mill to the die forms an
Important feature of this invention The patentees cffect this by a species of

n-._ﬁflumtnt-h having Its centre equldistant from the pugging mill and the die.

' This turntable s adapted to receive four monlds—by preference one at each
quarter of its periphery —and Is actuated by suitable lever and ratchet apparatus
nnderneath the foundation plate or table, being so arranged that it revolves
one-fourth of a circle at each stroke, so that whilst the material for operation
is belng discharged from the pugging mill to the monld vader it another is
under thedie receiving the impress, one intermediate waiting for impress and
one walting for a fresh mould. A wire knife actuated by bell crank and levers
from the main ghaft passes reciprocally under the pugging mill and cuts off the
required amount of clay, or other plastic material, which is forced through dies
—roand or other required shape—secured to the bottom of the pugging m'll.
The above machinery may be actuated by hand or other motive power than
steam if desired.

3170. H. A. DUFRENE, Finsbury, * Fireplaces."—A communicalion.—Dated
15t December, 1866,

According to this invention the grate containing the fire is placed in a hollow
metallic casing which is filled with water. This casing Is of a eylindrical form
leaving the front of the fire open, and the upper part is open for the passage of
the smoke. This kind of jacket may be placed in a fireplace with a marble
mantelpiece, or may be isolated; it is filled and emptied by means of taps.
The place under the grate where the ashes fall is cased with sheet irom and
closes like the lower part of the grate. A door made in the ash hox aliows of
the ashes being removed, and openings give access to the alr, which after
entening Is heated by the lost heat of the ashes and small coal faillng therein.

—Not proceeded with.

3188. D. S. CHATER, Blackorton Vicarage, Devon, ** Chimney tops for the pre-
vention of smoky chimnevs," — Dated Ath December, 1866,

This Invention rclates to the application of a double coned surfice to the tops
of chimneys, whereby to prevent down draughts, and at all times malntain a
free escape for the smoke from the chimney top. The inventor applies this double
coned surface to revolving cowlsin which the smoke emerges In a vertical or horl-
zontal direction. The escape openings of chimney tops are usually circular, and
he makes the addition to he applied thereto aceording to this invention also
circolar in aceordance therewirh, and somewhat larger in diameter, It Is, as
before indicated, in the form of a double cone of metal or other material, the
apex of the one cone pointing tow~ards the centre of and just éntering the
orifice of the chimney top, while the other polots in the opposite direction: it
is fixed In position by three stays more or less, near the periphery, each of
three or four inches in length which will be somewhat varied aceordin: to the
Inciine of the cone, leaving a li e distance between it and the mouth of (he cowl
or chimney pot. In wtichever direction the wind strikes this top, it 1s thrown
off and prevented entering the chimney ; this top at the same time provides a
free escape for the smoke.—Not proceeded with,

3199. V. VANDROY, Paris, * Cast iron sash windows to be adapted to purlin tile
or slate roofing.”"— Dated 5th December, 1866,

This inventlon consists of an improved system of cast iron sash for sky-lights
or roof windows of the styles known as the * tabatierd” and the ‘' belle
voitine,” for pantlile, slate, tile, lead, and zinc roofing, and generally for all the
forms of material used to cover roofs. This system s essentially based on the
various forms to be given to the contours of sashes, such forms or shapes belng
similar to the covering of the roof on which they are to be placed. The result
of the identity of form of sash and roof is an equal multiplicity of points of
contact, and an equal security against leakage. For pantile roofs the sashes
are composed of cast Iron pantiles cast together to accord with the fitting and
arrangement of those of the roof. They are in fact parts of roofs, in the
middle of each of which Is made an opening, and a sk y=light or tabatlere is raised.
It s the resnit of a casting of pantiles in & mould taken In plaster from the
paniiles themselves, For slate. tile, lead, and every other form of roof, the
inventor proceels in the same manner, following the same principle of opening
and adopting the same means,

8200. J. TOWARD, Newcastle-upon-Tyne,
bricks.""—Dated 5th December, | 66,
The patentee claims the improved arrangement of machinery deseribed and
shown in the drawings, whereln a hollow rotating moulding wheel is employed,
formed with an even number of moulds, recesscs, or matrices, the movable
bottoms of each opposite pairs of moulds belng connected together and actuated
by an eccentric shaft or bearing in the manner described,

“ Machinery for the manufacture of

Class 6.—FIRE-ARMS.

Including Guns, Swords, Cannon, Shots, Shells. Gun Im-
plements a:f War or for ﬂ:fmu. (Fun Gm;imeﬂfr Ly

3198. C. M. FONTENOY and J. N, DOFFELD, Paris, ‘“ Fastenings of covers for
powder flasks or cases used in naval gunnery.”— Daled 5th December, Iil-lil‘if.r

In the naval marine the powder Is placed In such part of the ship that, in
case of necessity, the sald part may be filled with water; it Is, however
advantageous to remove the water after the danger has passed, and to rvan:m'wnt
the powder In as perfect a state as It was before the immersion, and according
to this Invention this desideratum is obtained. The fastenings, forming the
sukject of the present Inventlon, are perfectly hermetical, and can at the same
time be opened and closed with great facility. Acconding to oneé arrangement the
fastening is composed of a metal ring, made by preference of bronze, rivetted
and soldered to the top of the copper veesel for containing the powder, The
ring is fitted with, by preference, three projecting pleces of metal hollowed
out on the under side to recelve the ends of a cross-plece having arms In
number corresponding with those of the projecting pleces ; the ring Is also pro-
vided with a projecting ring, whereby an hermetically closed joint s obtained.

There is a disc or cover hollowed out on the under side of its rim or edge to
receive a greased felt wad, which rests on the inslde edge of the ring. The
disc or eover Is cast with a projecting plece, which fits into and between two
corresponding pieces formed on the ring ; a pin passes through the three pieces,
and in this manner a hinge Is formed. The apertare through which the pin
passes is, in some cases, somewhat enlarged, in order that the cover may be
raised and lowered by means of a screw at or abont the centre of the sald cover.
—No! proceeded with,

3204. J. PALMER, Old Derrig, Queen's County, Ireland, ** Projectiles.”=—Daled

5th December, 1566,

This invention has reference to a previous patent dated 15th November,
1862 (3084). The shell manufactured according to this invention retains the
general characteristics of that deseribed in the specification of the above-named
patent, but the patentee so modifies the form of the internal rings as to ensure
the severance of the outer rings into small (ragments. The invention cannot
be described without reference to the drawings.

Class 7.—FURNITURE AND CLOTHING.
Induding Cooking Utensils, Upnolstery, Ornaments, Musical Instru-
ments, Lamps, Manufactured Articles of Dress, dc.

3129. H. TIMMINS, Soho-square, London, ** Furnilure springs.”—Daled 28th
November, 1866. ;

This inventln relates to the springs nsed for giving elastieity to mattresses
and seats and for other like purposes, and commonly called furniture springs.
The sald springs consist of gpirals of wire, the coils being of smallest diameter
at the middle, the diameter increasing from the middie to the summit and to
the base, The coll of wire forming the top, as well as that forming the bottom
of the spirals, Is usually fixed to the next coil by twisting the end of the wire
obliquely around the sald next coil, or by bindiog It thereto with a clip or
binding wire. The Improvements in the said springs conslst In connecting the
end of the last coll of the springs at top and bottom to the adjacent coil by
bringing the end into the same plane as the coil to which it is to be fixed, and
twisting the extreme end of the wire around the said coll, so as to form as
nearly as possible a continnous ring around the sald coil, and at right angles to
it. By this method of manufacture the base and sammit of the spring have a
flat bearing, and bear firmly against the surfaces between which the spring is
placed.. The improvements in machinery to be employed in the manufacture
of furniture springs consist in the arrangements hereinafter described of tha
parts of a machine for forming the connecting rings or loops used to connect
the ends of the spring to the adjacent colls, as hereinbefore explained. In the
base of the machine is a slot through which the end of the coil Is passed so0 as
to project upwards. A lever working in a vertical plane is made to bend down
the projecting end of the coil into the base of the machine, and against a
cylindrical peg. Another lever turning in a horizontal plane carries on the end
of its short arm a pressing roller., By turning this lever upon its centre the
wire Is pressed around the before-mentioned peg, and bent into the figure of a
nearly complete circle. Both ends of the spring are similarly treated, and the
circular ends or loops of the wire are closed upon the adjacent colls of the
spring at top and bottom by means of an ordinary press.

3134. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ** Regu-
laling and registering the tension of pianoforte springs.”—A communication,
—Dated 28th November, 1RG5,

This Invention cannot be described withont reference to the drawings.

3135. G. HOWARD, Berners-street, Oxford-street, London, '* Elastic seal.”==Dated
28th November, 1866,

In carrying out this Invention the patentee forms, First, a spring seat or
mattress in the usual way, and upon the canvas covering of this spring mattress
he app'les and secares a coating of horse halr, or its equivalent elastic stoffing
of sufficient thickness to prevent the individoal springs below from being felt
through the stufing. Ovwer this he applies a bed or cushion of feathers, the
case of which he forms with cells or transverse or longitudinal divisions. The
cellular form of this bed or cushion, and the arrangement of the cells, is shown
in the drawings. Within the cells or compartments thus formed he Inserts
feathers or down in such quantity as will make a soft, plump stuffing, and from
the stuffing being confined by the small cells or narrow compartments, [ts even
distribution will be maintained, and he thus secares at once the elasticity and
softness requisite for a luxurious seat. The back cushion and the pads for the
rms are also constructed In a cellular manner.

Class 8 —CHEMICAL.

Including Special Chemical and Pharmaceutical Preparations, Fuel
and Lighting Materials, Preparation and Preservation of Food,
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smeltin g
G'lass, Pottery, Cements, Paint, Paper, Manures, d:c.

3111. T. J. BARRON, New Fork, U S, * Converting iron tnlo steel by the action
of certain gases, &c.” — Dated 26th November, 1866,

The patentee claims, First, the use and application for converting iron into
steel of the compound gas composed of carburretied oxygen with mitrogen and
cyanogen, or with nitroges and carbonic oxide, and elther with or withoat
ammoniacal and chlorine gases applied substantially as described, Secondly,
the use, in comblnation with the process of converting iron into steel by the
application of the gases mentioned in the first clalm, of chlorine as prellmi-
nary to such process for the purpose set forth. Thirdly, protecting the iron or
metal afier it has been steeled or converted into steel from contact with the
atmosphere while being cooled or hardened, substantially as and for the pur-
poses set forth. Fourthly, prodacing nitrogen, carbonie oxide, and cyanogen
gases by passing atmospheric air, whether heated or not, through Ignited char-
coal, coke, &c , substantially as described. Fifthly, in combination with pro-
duecing nitrogen, carbonic oxide, and cyanogen, as described In the last claim,
the use of liquld or other hydrocarbons, substantially as described for producing
carbaretted hydrogen in connection with such other gases

3114. W. CLARK. Chancery-lane, London, ** Manufacture or preparation of
leather and other malerials.” —A communication.—Dated 26th November,
1566,

This inventlon consists, First, in a method of treating leather, forming a
manufacturing or carrying process, as also in a mode of preserving It when in
uge, This method consists in introdocing neatral fa'ty matters in solution Into
the pores of the leather, su as to en irely flll them should the Jeather be required
to be completely impervious. Secondly, In Improved compositions saitable for
application In the manufacture and improvement of leather, as also to render it
impervious. Thirdly, In applying this process for preserving and rendering
fabrics, papers, and pasieboand impervions. The following is the composition
employed. The inventor makes a paste of yellow or white wax, two parts;
mutton suet or oll of the same, one part; neatsfoot oll one part; benzine or
tar, schist, or petroleum ofls, one part. The composition of this paste may be
slightly modified without changing its principle

3117. C. CROCEFORD, Holywell, Flint, * Improvemenis in the reduction and
ireatmeni of zinc ores in the manufacture of spelter, and in the utilisation
of the products resulting therefrom. and also in the construction of furnaces
and apparatus employed for such purposes.” — Dated 27th November, 1866,

The patentee claims First, the addition of a safficient quantity of sulphur
vapour to the sulphurous acid gas generated by the calcination of sulpharet of
zine to render It economically available for the manufacture of sulphuric acid,
elther by causing It to pass through chambers or kilns, heated or not heated,
contalving sulphur, or any metallic s lphuret. Secondly, the mode of charging
the sulphurous acld gas with additlonal sulphur vapour, by causing it to pass
throngh a chamber containing sulphuret of zine, which Is kept stirred or
ag'tated without the admission of atmospheric air. Thirdly, the pecoliar
constrauction of retort furnaces for the redaction of zlne ores having a succes-
slon of fire-places In advance of a successlon of blocks of retorts; and lastly,
the construction of the Are-place with Its length parallel to the retorts, as
shown in the drawings.

Class 9 —ELECTRICITY.

Including Electric, Magnetic, and Electro-magnetic A pparatus
Electrical Apparatus, Galvanic Batteries, dec. ’

3023. W. E. GEDGE. Wellington-street, Strand, London, “ Improvements applied
to clocks and to the receiving apparatus of lelegraphs.”— A communication,—
Dated 17th November, I18G6,

First, the mechanism of the clock or telegraphic apparatus is not changed,
but as many movab'e dials are fitted as there are indications to be given ; two,
If it be desired to have only the hours and the minutes, or three or a greater
number according to the Indications required from the clock or chronometer,
Sicondly, this movable dial is placed on the axle of the wheel of the hours,
minates, and seconds, In such a way that the indication of the minate corre-
gpands perfectly with the tooth which establishes this division of the minuates,
Thirdly, the movable dials are hidien by a screen or cover, leaving visible for
the hours only the hours corresponding to the twelfth of the dial; in other
words, only one hour, one minute, or one second, passes at a time,

3038. J. .. CLARK, Wesiminster Chambers, Vicloria-streel, London, ** Eleciric
telegraphs,”— Dated 19th November, 1%66.

The First of these improvements conglsts in the construction of the Iron posts
or standards used for supporting telegraphs. The Second, In rolling the iron
poles with two or more flanges or longitudinal wings on opposite sides of the
pole, 80 as to give greater strensth and stiffness to the pole in the direction of
the-e flanges than In any otber direction. The fhird in forming the body of
the pole of wrought lron plates rivetted together, and the top length, which
carries the arms and insulators, of a solid wronght Iron tobe, either cylindrical
or tapered, by which combination a maximuom of strength with a minimum of
welght Is obtained. The Firth Improvement relates to the construction of the
surpurts for the insulator. The patentee makes the bracket or support of the
insulators of a combination of wrought iron with cast iron, or steel with cast
iron. The Sixth improvement consists in the attachment of the insulators to
the supports, which Is effected by means of a screwed socket-plece, which Is
cemented into the interior of the insulator. This socket-plece may be of metal,
vulcanite, or other sultable material, or of cloth, or other fibrous material,
saturated with glue, or other adhesive matter ; but the palentee prefers to con-
struct the socket-plece of lead or copper. The Seventh improvement relates to

the means of attaching the wire to the insulator. The E'ghth Improvement
consists in the use of lightning conductors combined with an insulator, so that
every insulator has its lightning protector. The Ninth improvement relates to
the Instruments employed In signalling through long submarine cables, The
Tenth Ilmprovement consists In an arrangement for obviating the Inconvenience
caused by the wandering of the spot of light ln working suabmarine cables too
muach to one side or the other of the scale, which is caused by earth currents
tending to deflect the needle continuously to the right or left. The details of
the invention are too volaminous to be produced here.

Class 10.—MISCELLANEOTUS.
Including all Specifications not found under the preceding heads.

2857. J. PLAYER, Morton, near Slockton-on-Tees, ‘' Lining or felting for
puddling furnaces and containing vessels in which pig or crude dron is con-
verted into wrought iron or steel.”—Dated 3rd November, 1866,

This invention consists in lining or felting the above named furnaces or
vessels with wrought iron bars or pieces cat or formed In such shapes as may
be found most sultable.—Not proceeded with.

2867. B. A. HARDCASTLE, Neweastle-upon-Tune, * Apparatus for transmiiling
and controlling motion,"—Dated 5th Novemnber, 1866,

This invention relates to a peculiar construction and arrangement of com-
bined coupling and break, more particularly applicable to machinery or appa-
ratus for raising and lowering heavy bodies with a view to transmitting motion
thereto when hoisting. and to regulating, controlling, or arresting such motion
when lowering weights, 1In carrying out this invention it is proposed to
employ in conjunction with other parts arranged as hereinafter described two
discs, in the contiguous faces of which are respectively formed a series of
annular concentric wedge-shaped projections, and a corresponding series of
similarly shaped grooves, with a view to obtaining the required adhesion or
friction between the two discs when pressed together. When used as a wind-
lass break, one of these discs is keyed or otherwise secured to the pinion, and
the other disc is free only to move longitudinally on the spindle; but in cases
where it 1s required to a divided spindle, then one of the friction discs s keyed
or otherwise secured on to that portion of the spindle to which motion is to be
transmitted, or whose motion is to be regulated, controlled, or arrested, whilst
the other disc Is fitted on to the feathered or grooved square end of the other
portion of the spiadle which should be in the same axial line with the first,
such disec being free only to move longitudinally along the spindle when
subjected to end pressure. Between the last mentioned friction disc and a
smooth disc or plate on the same spindle there is compressed a helical or
volute spring or springs, or a spring of India-rubber or other elastic mediam,
the convolutions of the spring when a helical or volute spring 15 used being, by
preference, made to gradually diminish in diameter towards the outer end,
such spring being composed of a bar of a double convex section, so that when
pressed home the carved outer side of one coenvolution will enter and press
agalnst the curved Inner slde of the adjoining larger convolution. The
requisite degree of compression of the spriug or end pressure ls maintained
by tie or coupling rods which connect the two last-mentioned discs, but which
are free to play longitadinally through the smooth disc when end pressure is
applied to the outer or smooth disc. This end pressure is applied by means of
a screwed tubalar collar turning freely on the spindle, and rotated by a bhand
wheel, such collar being screwed into the end of a eluteh box or frame, which
may be attachzd to the pinion dise, or may rotate with the spindle, or the
tobular collar may be screwed on to the spindle, or the inventor may dispense
with the collar and screw the spindle into the clutch box., If the clutch box
rotates with the spindle, its interior should be provided with projecting
ribs or recesses or projections on the last-mentioned one of the two grooved-
faced friction discs, and also the smooth disc; but if it rotates with or 18 fixed
to the pinion, then it may be made smooth inside. DBy exerting an end
pressure on the smooth disc the increased compression of the spring thereby
produced will force one of the friction discs against the other, when the
parts will be coupled, and rotary motion will be transmitted.—No! proceeded
with,

2874. J. H. JoaNs0oN, Lincoln's-inn-fields, London, ** Rolling melals,"—A
communicalion.—Daled 6th November, 1866,

This invention relates to a mode of rolling T, double T, or U, shaped metal
bars, and bars of a similar character, as well as bars of a flat or rectangnlar
section, and to the means employed therein, and consists, essentially, in the
employment of a pairof lateral adjustable rolls running loose on vertical uxes
in somblnation with a palr of rolls on horizontal axes, whereby the top,
bottom, and side or sides of the bar may be rolled simultaneously. The upper
roll may be ralsed or lowered by screw spindles or otherwise to give any
desired thickness of metal to the rolled bar, and the two lateral rolls which
revolve loosely on their axes, and which rotate by their contact with the metal
passing between the horizontal rolls, may also be adjosted nearer to or further
from the ends of the horizontal rolls hy screw spindles worked in concert or
separately, or otherwise aljusted. These several rolls will of course be
shaped in accordance with the form of bar to be produced, and any convenlent
arrangement may be employed for giving motion to the main rolls, or if
desired to the lateral rolls.

2876. E. H. BENTALL, Hepbridge, near Maldon, Essex, ** Manufacturing screw
nuls."—Dated Gth November, 1566,

This invention relates to the use of a series of machines of novel construc-
tion for facilitating the manufacture of screw nuts from bar iron without the
same being required to be heated. The first stage of the process of manufac-
ture Is to cat up bar iron Into pleces of uniform slze to constitute nnt blanks.
For nuts of ordinary thickness the patentee uses a novel construction of
shearing machine, into which the bars arranged side by side are fed. At
every descent of the catter a series of not blanks, corresponding in number to
the bars fed into the machine, will be severed. For nuts having what Is
known as ‘*‘one and a half thickness,"” or anv greater thickness, he prefers,
however, to employ & kind of planing machine fitted with a series of parallel
cutters, which will operate upon several bar< simulianeously, and cat them
into nut blanks by belng traversed over the bars, and fed and kept up to their
work by an intermittent feed motion. The bLlanks thuas formed are to be
centered In any approved way, and they are then ready to he submitied to a
novel construction of drilling machine in which the centre of the nut Is bored
out, the blanks being fed into the machine by hand In rapld succession, The
next operation is to tap the nut, which I8 effected by n machine similar in
construction to the drill. The thread having been cuat, the put is faced Ina
lathe of peculiar construction, after which the nuts are shaped in a shaplong
machine, and are finally submitted to a finishing facing operation. The
invention cannot be descrited in detail without reference to the drawings.

2893 J.and M. DEAIN, and J. H. SUTTON. Rotherhithe, ** Method of closing and
keeping open al any distance doors and gales in liew of wusing springs,
straps, &c.”"—Daled Tth November, 1566,

In performing this invention the patentees proposeusing a series of pulleys so
fixed as to be within a small compass at the bottom or top of the door. near the
hinge edge, with lines passing over the said pulleys, and weights attached at
the ends thereof, which s govern the door that it may be made to close or
remain open at any distance r. quired, whereby slamming Is prevented. The
pulleys, lines, and weights may be kept entirely out of sight, and the lines may
be made of wire, rope, chains, or any other suitable material, al=o the door may
be fastened In the ordinary manner without interfering with the above arrange-
ments.

2893 W. GOODBRAND and E. T. HOLLAND, Manchester, * Apparalus for
rendering the securily of safes and other depositories more ¢ffective,”—Daled
Tth November, 1866,

This inventlon is designed for the purpose of Indicating burglarions attempts
to open mafes, and for giving alarm or information of the same to watchmen or
others, the first object being accomplished by extinguishing a certain gas light
by means of a novel arrangement of mechanism, the alarm bemng given by
electrical apparatos in combination with such mechanism, which first arrange-
ment, either used combined with or separately from the electric apparatus,
constitutes the chief feature of the invention, the extinguishing of a gas jet for
such a purpose belng well-known. The apparatus is secured within the safe or
depository, and consists of a chamber which Is supplied with gas from outside
the safe, and a glass tube throagh which the gas passes to a lamp or jet
sitnated outside the building, or in the street, or other consplcuous position ; a
metal pipe enclosing the glass tube also is connected to this chamber, the outer
end of which pipe is open to the atmosphere. The gas is prevented from
passing Into the atmosphere through the metal pipe by means of a valve which
is mounted on a spindle or rod, the upper end of which is bent and retained in
its position by hyoking or edg'ng on a hinged rod secured to the opposite side of
the safe, which rod is also connected with a piston and rod enclosed in a box,
and as long as the apparatus is in this position the gas will burn In the lamp ;
If, however, any attempt be made to force open the safe by wedges, levers, or
other means that will dislodge the hook or ledge and releas: the valve It
becomes forced by a spring over the glass tube aperture and extingaishes the
light, and leaves the other aperture and the gas open to the atmosphere, and at
the same time the other end of the valve rod in falling completes an electrical
circoit from a battery In the safe or elsewhere,and causes a bell to ring above
the lamp, or elsewhere, for any duration of time, which may be determined
by any well-known arrangement of spring and clockwork.,

92895. P. KIRK, Workington, Cumberland, “ Apparalus for rolling metals.”"—
Daled Tth November, 1866,

This invention relates to that description of machinery employed in rolling
metals In which three rollers are used, one above another, and acting together,
and the improvements consist In raising the middle roller in combination with
fixed or stationary—that Is unadjastable— bearings, and in making the bearings
of the top and bottom rollers movable or adjusiable, so that the thickness of
the metal passing between the rollers may be regulated by raising or lowering
the top and bottom rollers to or (rom the middle roller In order to facilitate
the movement of these top and bottom rollers, the framings in which their
bearings are fixed are connected together by shefiing and levers, to which
springs may be applied, €0 that they balance each other. The exact position of
the top roller 1s regulated by a screw at each end of the rollers as usual ; and
another improvement consists in adapting or applying two screws beneath the
bottom roller for the purpose of regulating the same, the two screws being con-
nected together (or the nuts thereof) by means of gearing, so that both rollers
may be ralsed or lowered simultaneously.
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THE IRON, COAL, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS.

( From our oun Correspondent. )

Tae PRELIMINARY MEETING REVIEWED : The Standard Prices:
The Report of the Executive: The Resolutions of the Meeting—
ANOTHER AGGREGATE MEETING OF THE IRON TRADE OF ALL
ENGLAND IN LoNDON : The Select Committee and the Ironmasters:
Probable Effects of the Government Factories Bill “TRADE DURING
THE WEEK : Few Orders : Stock-taking : Hay Harvesting : Low
Prices for Galvanised Sheets : Improved American Demand—P16
IROX : Good Inquiries: Prices Firm—IRONSTONE : Encouraging
Sales - Firm Prices: Demand for Foreign Ores —CoaL: Unim-
proved : Prices Drooping—MR. A. 8. HEWITT'S EVIDENCE BEFORE
THE TRADES' Ux108 CoMMISSIONERS —THE NEW ZEALAND IRoN
LAND CoMPANY : Meetings Here HAKDWARES UNCHANGED—
Paris MEDALS—THE WORCESTER AND BIRMINGHAM CANAL, AND
Messns, McCreaN, Brassey, aND ELLiorr —TWENTY PER CENT.
BANKING - COVENTRY EXxHIBITION —BIRMINGHAM CH\MBER OF
COMMERCE : Pro to Send Out resentative Workmen to

rt on Paris Exhibition: The Anglo-Austrian Treaty : Inter-
national Mavitime Laws—BoARD oF TRADE RETURNS: Metals
and Customers, with Proportions Specified.

LAST WEEK we stated briefly what was the decision to which the

ironmasters came at their preliminary meeting in Birmingham on

the eve of our publication. It was determined that no alteration
should be made in the *‘list” prices of iron, which will therefore
remain at—for bars £7 10s., hoops £8, and sheets £9, It waa then
shown that the committee reported upon their efforts to induce
the Government to adopt their legislation on the Factory Acts to
the necessities of the trade, but that they had been unsuccessful,
the select committee, which the trade suggested in the expectation
that evidence of a practical character would be received, having
declined to hear any such testimony. We now give the text of the
committee’s report. It is as follows:--**The questions which
have employed the attention of your committee during the past

uarter have arisen entirely from the consideration of bills before

%nrlinmant, brought in by the Government and by private members.

Some of the latter have been necdless, and have entailed much

trouble upon the association in opposing them. The bills referred

to are :—1. Law of Master and Servant, which has been nearl
arran with Lord Elcho. 2. The Valuation of Property Bi
and the Mines Assessment Bills, on which evidence has been given
before the select committee by Mr. Mathews. 3. The Factories

Act Extension Bill has had the constant attention of your com-

mittee, who by a most influential deputation which waited

on the Secretary of State for the Home Department, on

April 20th, urged on the Government alterations which the

iron trade of Great Britain considered necessary. It was

referred to a select committee, before which it was hoped
that evidence would have been taken. It was based wainly
m':hu false assumption contained in the third report of the

ildren's Employment Commission, and it will require great care
on the part or members for the iron districts to prevent unfair
clauses being added by the philanthropic section. The Trades

Union Commission has attended constantly by Mr. Mathews.
The evidence received becomes more and more important and
astonishing than the strongest opponents to es unions could
bhave conceived.” U that report the following resolutions
were passed :—** That this meeting regrets to hear the select
committee of the House of Commons declines to take evidence on
the Factory Act Extension Bill, a bill which they were appointed
to consider, and that hereby a great injustice is likely to be in-
flicted on the iron trade., There is no indisposition on the part of
the iron trade to be placed under the operation of legislative enact-
ments for the employment of women and children, but the present
bill is considered crude, unsatisfactory, and almost inoperative.
That it will further tend to materially increase the cost of produe-
tion without securing any corresponding advantages, and is likel

to create great hardship in some families, as well as to distur

those generzlly existing rules between employers and employés in
their trades.” ** That this meeting requests the hon. secretary to
communicate with the members of South Staffordshire and East

Worcestershire, and all the borough members in those divisions,
to use their most strenuous efforts to get evidence received h{ the |
select committee on the bill before it es; and that he will put
himself in communication with all other members known to be
interested in the iron trade and this subject, with a view to con- |
vene an early meeting of delegates from all the different iron-
making districts.” _
To-day (Friday) a general meeting of the iron and tinplate
trades, convened by the South Staffordshire Association, is to be
held in London, for the purpose of deciding what course shall now |
be pursued. It has been remarked that upon the third reading of |
the bill in the House of Commons & motion may be made to exeept
the iron trade from the provision of the Act, and to arrange that a
sﬁdnl and se te bill shall be drawn up for that industry; or
that the hilmn.y be opposed in the Lords. The iron trade
have much cause for complaint in this matter, but it does
not necessarily follow that they will be successful in either ‘
of the proposed efforts to remove the injustice from which
they are now suffering. They have clearly a cause for com-
plaint that their testimony has not been taken. That com-
plaint is finding stronger expression here from the nuﬂpuntmn
which is entertained to the effect that the committee have not
only declined to receive evidence, but have also refused to in- |
uce any of the more important modifications which the trade |
suggested, during their interview with the late Home Secretary, |
when they waited upon him at about the end of April last, and |
pointed out that the assumptions in the bill, as taken from the
third report of the Childrens Employment Commissioners was un-
fair, untrustworthy, and therefore injurious to the iron and tin-
plate trades, The ironmasters correctly describe their feelings in
their resolutions when they state that they are prepared to adopt
all necessary and practical measures for the extension of education
and for the protraction of juvenile labour. At the same time the
K:cu.linrltiﬂ of this trade require that the regulations should be so
med as not to interfere with the operations of the works to the
extent, as will be inevitable if the propositions to which the com-
mittee are understood to have agreed should be carried out. There
can be no doubt that the tendency of modern legislation is in the
direction of increased restrictions, with a view to bring about the
object desired by the Government inspectors of schools—gentlemen
upon whose testimony so much reliance is placed by the Govern-
ment authorities. Perhaps it is owing to their knowledge of the
temper of the House in this respect that the members of Par-
liament who should be most ready to forward the views of the
Ironmasters Association are affording very little practical help to
the ironmasters’ executive. Of this absence of help, much com-
plaint is now heard. There will be less languor on the part of these
gentlemen now that the trade are “Pm:'}iuﬁig their views somewhat
inly, but thereis not much room toconclude that a material altera-
will take place. If these expectations should prove correct, the
committee can do no more than and when the measure
comes into tion it will then be seen whether or not 1t is pos-
sible for the tions of the bills to be carried out and the
objects aimed at attained. At present the manufacturers of hard-
wares in assert that the effect will be very unmistakably
to increase ignorance and m ., Large employers of labour,
whose men have children under them, declare that they will not
run the risk of having half-timers upon their works. The risk
ken of relates to the fines which may be imposed on account of
i being kept at the manufactories longer time than the Act
specifies, and it applies to other regulations over which the pro-
, who scarcely knows that the children are upon his works,
no control. Yet he, and not the real employer of the child-
labour, is to be responsible by the terms of the Act. The argu-
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ment of such manufacturers is, that although there may be a slight

additional cost entailed by the employer of older hands, yet that the
risk avoided will leave verylittle difference in the ultimate cost. They
deny that child labour is as profitable to them as it is asserted by per-
sons who are unfamiliar with the trading operations of this district,
Many children, they state, are taken into works from charitable
motives, or beeause their parents are employed there. The
operative classes themselves continue, where expressions of
u‘?lninn at all find utterance, to pronounce in favour of the Act as
sketched by the Government, but it is patent that according to the
expectations of these people the effect will be to increase wages
and the employment of adults, and that much of the cost nf.fha
education of the children will fall upon the manufacturers them-
sclves, There is, however, much ground for concluding that when
the Act has been in operation these people will entertain a
different opinion, and they will be amongst the first to desire that
it shall be repealed.

Very little change has taken place in the iron trade or any other
trades of this district during the past week. The interim between
the preliminary meeting and the quarterly meetings is usually a
very quiet time, the fortnight being spent at Midsummer and
Christmas in particular in tuiing Ht'{;‘éi. and making inquiries pre-
paratory to the quarter-day purchases, The orders that have
come to hand since our last have been comparatively insignificant,
but on account of the stock-taking further, because it is the habit
of many of the men to find employment in the hay harvesting,
when at this season orders are scarce, the comparative insignifi-
cance of the new orders has not been so much felt as at other
times., The Americans are again mnaking a good demand for hoops,
and the inquiries for sheets keep up in some instances. In others,
however, they were never fewer for the galvanising descriptions.
So much dulness in the trade in iron of the description mostly
used by galvanisers as that which now exists was never before
known. Owing to the recent small consumption in the chief
foreign markets —that of Australia—is glutted, yet consigninents
continue to be made, and when there is an order to be got the
competition is very severe. One firm who have been successful in
securing an order in the past few days, has cut it so fine that
he is now offering to hand over the specification to another manu-
facturer if the latter will allow him merely one per cent. on the
order. The firm to whom the order has been thus offered assures
that the profits that have been recently obtained have often not
exceeded that proportion. DBars are also being sent away some-
what more freely to New York.

The inquiries for pige and for ironstone are to an encouraging
extent, cin both these departments prices are firm, with the cer-
tainty of an advance upon the first appearance of improvement in
the trade. Already the highest prices that are known to have been
secured for Cumberland ore of the best class have been got here in
the past few days. That material is in increased demand at those
furnnces at which the best quality of pigs are produced in this
district, and the poor Northamptonshire ore is in fair request.

Coal is slow of sale at the thin mines und where the habit has
been ts sell to ironmasters in large (uantities, the prices now being
obtained are lower generally by rﬁ:.reepence & ton than was got three
months ago.

The evidence of Mr. A. S, Hewitt, the American ironmaster who
has given evidence before the Trades Union Commissioners, was
known to the leading members of the trade here three months ago.
It was regarded as interesting, but it gave rise to no :ulgﬁm.

A small party of persons about to emigrate to New Zealand, in
connection with a Taranaki Iron and Steel Company, held meetings
in Birmiogham and Wolverhampton on Wednesday, to induce
others to join them, with a view of promoting an iron trade special
settlement on land near the Taranaki Sands. Mr. J. Eventt, of

' London, the chairman of the company, presided, and specimens of

the iron und sand were exhibited. A similar meeting was to be
held this (Friday) evening in Birmingham.

No change of importance has taken place in the hardware trades
of Birmingham and South Staffordshire during the past week.
A fair proportion of the medals awarded to the English exhibitors
at Paris has fallen in this distriet.

The negotiations between the mTriatorl of the Worcester and
Birmingham Canal and Messrs. lEﬂ'U ean, Brassey, and Elliott, for
the purchase of that concern by the latter, have iallen through.
The firm named alleging as their reason for not closiug the bargain
that the alterations the committee of the Lords had made would
im burdens and restrictions which had not been previously

| contemplated,

The Birmingham Joint Stock Bank have again resolved to declare
a dividend at the rate of 20 per cent. per annum for the last half-
year. The Coventry Exhibition continues to excite considerable
interest.

The Birmingham Chamber of Commerce have held another ordi-
nary monthly meeting (in council). At that meeting the chairman
stated. with reference to the artisans’ visit to Paris, that a circular
had been ferwarded to a member of the chamber asking for sub-
scriptions to the fund. Upwards of £80 had already been pro-
mised, and it was anticipated that additional subscriptions would
be yet received. It was expected that twenty workmen, represent-
ing the principal trades of the town, would be sent to the Exhibi-
tion to make a report, each on his own particular industry. The
chairman also stated that Mr. Henry Weiss and Mr, W, H. M.
Blews had left for Vienna, to represent the hardware trades of the
town before the Anglo-Austrian Treaty Commission. Two resolu-
lutions, passed at a meeting of the Quebec Board of Trade, con-
vened to meet Mr. Alfred Field, vice-chairman of the Birmingham
Chamber of Commerce, upon the subject of abolishing privateering,
were read. They were to the effeet that the board were strongly of
opinion that such changes shonld be made in the international
maritime laws as would protect all private property during war,
under any flag, whether neutral or belligerent, except such articles
as might be declared contraband of war ; and that they would be
happy to co-operate with the Birmingham Chamber in any measure
proposed to secure that end. ) \

Tlim council decided to petition in favour of the Admiralty
Jurisdiction Bill now before Parliament becoming law, which has
for its object the extension of the jurisdiction of County Courts
to disputes relating to shipping, where the sum claimed does not
exceed £500, ‘

The export trade of the country during the month of May was
a slight increase upon the corresponding month of 1866 and a con-
siderable increase on that of 1865 ; but the five mmonths’ trade this
year are a diminution on the first five months of last year of %
wards of £6,000,000 in value ; and an increase of only £1,000,
on the corresponding period of 1865. The precise figures
are, May 1865, £13,194,758; May 1866, £15,170,131; and
May 1867, £15,936,864. The five months' returns are for
the first named year £60,901,476, muml_ £78, 227,710, and
the third (this year) £72,123393. The imports in May are
a decrease of about three millions and three quarters, and for the
five months a decrease of about twice that amount. Taking iron,
wo find the falling off to be in railroad iren, in castings, in hoops,
shects, and boiler plates, and —here chicfly—in wrought of all
gorts. All the other kinds show an increase. The following table
gives the figures for the month and five months of 1860 and 1867

respectively : — P} - =

— e — =

Month of May, Five monihs.
1866, 1867, | 1466, 1867,
£ £ | £ £

fron, pig and puddled .. | 127,051 | 168,084 | 80,161 707,768
Bar, angle, &C. .. .. .. | 190,005 | 208,517 | 1,016,720 B2R 525
RANrO8d .. " oo oo <. | DOS,NTD | 520,399 | 1.6A2,440 1,606,515
Wire .. - 2 41,589 33,058 194, 104 145,18
Telegraphiec ditto o 0,860 3N ATH 206,477 85,146
Castings A N1,035 72,409 405, 347 240, 168
Hoops, sheets, &e,. .. « | 175,593 | 157,158 68,630 638,435
Wrought of all sorts .. .. | 271,134 | 196,284 | 1,112,070 819,364
O iron - (IS 3113 23,340 16,047 73,"“
Steel, unwrought .. .. 04,025 102,162 461,136 59,604

—_—

iron
der

The increase in pig is due chiefly to the United States
the group coming under the head of *‘other countries.”
former shows an increase of £20,020, the latter
Holland falls off from £32,000 to £23,
and rod iron the increase is mainly due
from £25,000 to £40,000, and to the United States, which
from £32,000 to £37,000, There is also a sli i
exports to Holland, France, and Italy, Bri North America
f from £19,000 to £16,000, and Australia from £11,000 to

£5000. The falling off in railroad iron is pretty equally dis-
tributed amon countries, except Spain, the United Sta
Cuba, and Chi Spain shows an increase of £7000; the Uni
States an incr of £45,000; and Cuba an increase of £5000.
Chili appears in fhe return for nearly £3000, as against nothing
last year. In castings the increase is wainly due to British India,

the round figures being, May, 1866, £ . May, 1867, £23, 000,
““Other countries " show a decrease from £41,000 to £27,000. In
hoops, sheets, and boiler plates the decrease is pretty equally dis-
tributed among all the countries. The only increase of note is in
British Nortk America, which ouly goes up £5000 in a total of
£34,000, In wrought iron of all sorts the immense falling off is
due mainly to India, British North America, Australia and the
United States,

In hardware and cutlery there is considerable increase under the
last head, and a wore than usually large increase under the head of
tools and implements. Manufactures of German silver, pewter,
papier miché, lamps, chandeliers, &c¢., show a falling off. The
figures are as follows:—

Month of May. Five months.

1 Ri6, 1867, 1866, 1867,
Cutlery £77 468 £39 343 s LI0NRS £203,767
Tools.. .+« +o 46 641 62,240 ae- B0 194,248 189 968

Chandellers, &c. 277,087 261,147 1,367,759 1,367,759

The increase in cutlery is almost wholly due to the United States.
In May, 1866, the exports were £1402; last month they were
£14,593. In tools and implements the increase may be traced
mainly to Russia, the United States, and British North Awmerica.
The Russian exports go up from mé.om to £25,000, The falling-
off in manufactures in German silver, papier miché, &ec., is pretty
e?uall y distributed. In copper and brass the decrease lies in brass
0 :Jall sorts, and in wrought or partly wrought copper, and yellow
metal.

These are the figures: —

Month of May. Flive months.

1866, 1807. 1866, 1867,
Unwrought copper £83,613 £87819 .. .. (£208,827 £293515
Wrooght, &eo. .. 227,232 179944 .. .. 47,728 TR5,500
Brasl.: s o 22,951 4466 .. s 00,074 66,810

The marked falling off in wrought copper is mainly due to
British India, which shows a decrease from £113,000 to £76,000 ;
and Italy, which shows a decrease from £20,000 to £2000.

There was an increase in arms (excepting small arms) and am-
munition, railway carringes, coals, and tin-plates. In the followin
articles there was a decrease : —Small-arms, carriages, cordage an

twine, saddlery, jewellery and watches, ribbons, and carpets. The
comparative returns are : —
Month of May. Flve Months,
1866, 1867, 1866, 1867,
Miscellaneous,
£ £ £ £
Arms (small) .. oo o 32,010 29,783 1 58,265 182,326
Amm'ﬂ“l"ﬂn. F- i E & w iw I"E|3I1 'Eqﬁm Iﬂl.'lﬂ'? ﬂl,ﬂl
Rallway Carrlages .. .. 14,580 19,660 10,763 1,063
Uarrlages (other) in S8 7244 3506 35,601 17,/36
Coals, BC. oo +c oo oo | 453,798 | 50),654 1L94E 110 | 1,985,600
Cordage and Twine .. .. | 34,183 31,505 193,087 150,610
L'lrpll-i ! » . o L] ﬁ'&f‘!. ﬁl.ﬁﬂ “11 ""ﬂ'l %l“
Jewellery, Watches, &c. .. | 35,246 | 20517 15,700 | 174290
Ribbons b wall B s | 8459 5773 40,078 30,041
SaddleTy s ss es . 24,1234 19,143 106 467 81,900
Tin-pIAtes +u e o oo | 142,301 | 200 435 704,232 24,332

There is an increase in the exports of coal everywhere exce

to India. Carpets have fallen off everywhere, particularly in the
United States, the exports to which have decreased from £42,000
to £35,000. The United States are nccountable for the greater part
of the increase under the head of tinplates, the export for the
month having gone up from £96,000 to £127,000. British North
America shows a fal off of £4000, Other countries show an
innﬁ of £16,000. The falling off in ribbons is due to Egypt and
Australia, |

SCOTLAND : ITS TRADE AND OPERATIONS.
(From our own Correspondent.)

THE Grascow Pic InoN MARKET - MANUFACTURED IRON—THE
CoaL TRADE —VESSELS LAUNCHED DURING THE DMONTH OF
JUNE—THE SHIP GLENLEE OF GLASGOW — LAUNCHES DURING
THE PAST WEEK,

THE Eig iron market has been inactive during the past week,

with but little desire for business; Ericeu are on the tuarn in favour

of buyers. The stock in store has been reduced 7964 tons during
the month, and now is 249,168 tons, being in Connal and Co's
stores, 230,271 tons, with warrants in circulation for 214,200 tons ;
and in the Canal Co's, stores 18,197 tons, with warrants iu eircula-
tion for 16,700 tons. To.day, Wednesday, only 500 tons reported
at 53s. 4)d., one month. Full quotations are as follows :- -pig iron,
mixed Nos, warrants, 53s. 1d., to 53s. 3d. ; No. 1, g.m.b., 53s. 9d.
to 5ds. ; No. 3, 52s. 9d. to 53s.; Gartsherrie, No. 1, 62s. 6d. ;

Coltness, No. 1, 63s, ; Glengarnock (at Ardrossan), No. 1, 60s. to

tls.

At a full meeting of ironmasters on Wednesday, the 26th ult,, it
was unanimously agreed to continue the reduced make for six
months longer.

The shipments of the week are still rather undcr those of the
corresponding week of last year.

The manufactured iron market continues much the same.
Prices remain without alteration, but there are more orders in
hand, and most of the works in the district have been doing a
greater amount of work these last eight days than for some time
past., As the season advances we may expect this to continue, as
the specifications for autumn shipment will soon be in hand. The
demand for warehouse is quiet, and few orders can be looked for
till after the fair holidays. In shipbuilding iron there is rather

more doing, but we hear still of low prices being accepted, and
most of the makers of plates complain that they have only work
to keep them going about half-time. Current prices are as

follows:— First common burs, £7 10s, ; second ditto, 17s. 6d. to
£7: nail rods, £7 10s.; angle iromn, £7 5s. to £9; plates, £8 Js. to
£10; all f.0.b. here less usual discount.

Coals have become very dull of sale, the market being almost in
a state of stagnation. The limited business done has been at a
reduction on our last week's quotations. Freights to the Irish
ports are now lower. The advices of coal shipments at the
principal ports show an amount rather under that of the corre-
sponding week of last year.

The Board of Trade have presented a handsome gold watch,
suitably inscribed, to Captain Bettincourt, commander of the
Portuguese schooner Salvador, of Terceira, in recognition of his

allant conduct in rescuing fromn their perilous position—the ship
aving lost her rudder—the captain and crew, twenty in all, of
the ship Glenlee of Glasgow, on the 4th February last,

Messrs. Barclay, Curle,and Co. launched on the 1st inst., fore-
noon, from their Stobeross yard, a beautiful iron sailing lLip of
1400 tons register, for Messrs. George Smith and Sons. The ves-
sel, which was named the City of Delhi, by Master John Brown®
St. Vincent Crescent, will form one of Messrs. Smith's East India
packets, and will sail for Calcutta on an early date.

The steam-ship Siberia, the latest addition to Messrs, Burns and
Mac Iver's magnificent fleet, was successfully launched from
Messrs. Thomson’s yard at Govanon the 2nd inst, The Siberia is
intended for the Atlantic service of the company.
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WALES AND THE ADJOINING COUNTIES.
(From our own Correspondent,)

THE IrRON TRADE: Prospects not so Discouraging: Easier Tone of
Monetary Matters : Expected Opders for Railway Ivon—TIN
PLATES : Inerease in the Last Five Mouths' Exports - THE STEAM
CoAL TRADE : Continued Quietnessof the Market : Better Ingquiry
from Continental Markets ; Consumption not Equal to the Re-
sources of the District—Patent FuEL: Gradual Extension of
the Trade—Tae Rovar Spanisa CoMMissioN : 24,000 Tons of
Welsh Conl Required- -THE NEW PIER AT CARDIFF ; Commence-
ment of the Work—BRrECON AND METHYR RAILWAY : Re-commence-
ment of the Cefn Section—THE EBBW VALE COMPANY : Ordi-
nary Meeting —SHORT SeA COMMUNTCATION BETWEEN WEXFORD
AND SoUTil WALES : Proposed Harbours at Rosslare and Fish-

quard.

THE prospects of the iron trade at the commencement of the new
quarter just entered upon are not so discouraging as at the com-
mencement of the previous one, although it cannot be said that
the present quarter has been entered upon under the best of
auspices. Last quarter everything looked gloomy, hardly a ray of
hope appearing anywhere, and the business of the country seemed
to have arrived at a dead lock. Railway securities have since then
become more negociable, and monetary matters generally have
assumed a somewhat easier tone, although 1t must be admitted the
improvement experienced, comparatively speaking, 48 a very small
one. The confirmation of the old list prices was, under the cir-
cumstances, to a great extent anficipated in this district, and now
that prices are settled for the next three months it is to be hoped
buyers will show more readiness to enter into transactions. As
yet no fresh engagements of any importance have been secured,
and three or four weeks must l}ama away before makers are able to
forin a reliable opinion as to what the requirements of conswmers
will be. There is no doubt, should the necessary funds be forth-
coming, that a good many specifications for railway iron will be
offered.

The demand for tinplates remains about the same, but there is
better inquiry from the American states. The exports for the
Pﬂ.ut five months amounted to 567,000, or 25,000 hoxes more than
m 1866, and 110,000 boxes more than in 18605.

There are but few features of change in the steam coal trade
since last week's report, and quietness is still the prevailing
characteristic of the market. IFrom three or four of the con-
tinental markets there is, perhaps, a somewhat better inquiry; but
the consumption of the Continent generally is considerably below
what it was last year, the fulling off being no doubt caused by the
depression in nearly all branches of trade. The exports to the
‘West Indies and other mail packet stations keep about the same.
In the shipments at Birkenh.ad there has been a slackening, but
this is probably due to exceptional circumstances, and July may
witness a decided revival in the raillway returns, Befcre employ-
ment at the collieries resumes its wonted regolarity there must be
a large increase in the consumption, the resources of this district
being of a character to require a very large demand. A moderate
coasting trade is being done in house coal, the clearances being
slightly below the corresponding period of last year.

It is satisfactory to know that several of our local colliery
proprietors are exhibitors at the Puris Exhibition, and the massive
apecimens of coal which they show have rather astonished the

rench. Quiectness prevails at the patent fuel trade, although as
a branch of industry it is gradually becoming of some importance
in South Wales. Formerly Swansca had a monopoly as regards
the manufacture, but the advantages which Cardiff presented
gsoon attracted the atrention of capitalists, and several works
were established which now give employment to a good number
of hands.

The Royal Spanish Commission require 24,000 tons of best
Welsh coal to be delivered at ports of the Phillipine Islands.

The new pier works authorised by an Act of Parliament
obtained last session are now being carried out by the trustees of
the Marquis of Bute, who will find all the funds required for the
same. It is intended to establish a packet service between Burn-
ham and Cardiff, in connection with the South-Western Railway,
when the works are completed.

The works for the completion of the Cefn seetion of the Brecon

and Merthyr Railway, which stopped a few weeks ago, have again |

been commenced by a new contractor, and it is to be hoped that no
further delay will take place in finishing the line.

The third ordinary general meeting of shareholders in the Ebbw
Vale Company (Limited) was held in London on Friday last. The
report of the directors stated that there were no availuble funds
for declaring a dividend, and the directors reminded the share-
holders of the severe financial crisis from which they were then
emerging, and which, from its disastrous effects, and from the
continued panic feeling which had sinee prevailed, had never yet
been equalled. The balance-sheet showed a profit of £100,551
3s. 2d. for the year, which, added to the balance of £19,172 6s. 2d.
brought forward from last year, and to the amount of £4260 8s. 44.
for dividends provided for in last aceount on shares not entitled to
the same, made a total of £123 983 17s. 8d., which, after the pay-
ment of interest and expenses and the reduction in the value of
stock to meet the present state of trade, will leave an available
balance of £35,968 5s. Gd.; this, with the reserve fund, amounting
to £85,968 bHs. 6d. The directors recommended that of this sum
£70,000 be written ofi against bad and doubtful debts, and that
£5,000 be added to the real guarantee fund. There will then re-
main a balance of £10,9658 5s. 6d. to be carried forward to the next

[~

account. The produce of the works has been as follows:—
Years ending March,
1807. 1866, 18A5,
Coml.. .. so oi <. 1003763 tons. .. DOREG,57H tons. 911,404 tons,
Plﬂll‘ﬂl’l W w W . ® I'E"‘H‘I-{ LTS, . Ili’hl‘.llﬂ tons. aw I'I-‘i.a 44 Lisiis ,

Ralls and finished iron 109,425 tons. .. 100,066 tons. 94,714 tons,

As will be observed from these figures, the annual produ:'on of
coal, pig-iron, rails, and finished iron has been steadily inc easing,
and as soon as trade revives, of which signs are becoming appa-
rent, the appliances would be found equal to a considerably in-
creased IIIEEE of both piz and finished iron, and the supply of coal
will be adequate to any demand that may arise. The chairman
(Mr. John Platt, M.P.,) having alluded to the unfavourable light
in which the directors’ report had been regarded by many of the
shareholders because no Xividen:]‘. was to be declared, went on to
say the fact was doubtless an unpleasant one, but still it was made
known at the last meeting that there would not be any dividend
this year. Taking into consideration the disastrous character of
the past twelve or eighteen months, anyone who would consult
their friends who were connected with the coal and iron trade,
would find that they would come to the conelusion that a profit of
£100,000, which had been fairly earned, was satisfactory, although,
from the circumstances explained in the report, the directors had
not felt justified in declaring a dividend. The most extraordin:
thinia.huut this report was the observations made by the auditors,
If those observations were correct the balance-sheet would
a to be very fallacious, but when he told them those
observations were not correct, and that, in one essential par-
ticular, were totally false, perhaps the sharcholders would look
a little more charitably upon directors. He (the chairman) would
take one of the most material points which had been referred to
by the auditors—the bills in hand, which amounted to £41,000,
ow the auditors had thought proper to put against that item the
words ““good and doubtful,” which was a most extraordinary
phrase—at any rate it at once suggested to the mind of anyone
that there was some misgiving about the 3ualit.jr of the hills
held by the directors. Then the item of sundry debtors had the
samne phrase attached to it—that item was a large one,
amoun to £320,000, and therefore if there was any doubt
about it there would be some reason to expect disastrous results to
the Ebbw Vale Company. One satisfactory feature was that since
March 1863 not a single bad debt had been incurred, so that
whatever proportion of these accounts was doubtful was inherited

from the previous company - in other words, the old company had
contracts in hand, and the accounts were handed over to the
present company. But the most serious statement made by the
auditors was that *‘ there was no stock-taking on March 30th.” If
that statement had been true that of the directors would be
altogether fallacious, but he (the chairman) had no hesitation in
saying that there was not an atom of truth in it, and that there was
no foundation for it whatever. The facts of the case were these--
in a large concern like Ebbw Vale, the works of which extending
over two or three eounties, were every item to be weighed and
separately valued, it would necessitate the stoppage of the works
for at least six weeks or two months, and that would be necessary
every year. As regards the coul, the moment it was taken from
the pit's mouth it was weighed and deliverad into the store, and
entered to the person in charge, and again weighed when it left;
thus was kept a regular debtor and creditor account. The same
slan was adopted with the iron ore, puddled iron, serap iron, in
}act. in every department. After some other remarks a motion
adopting the report and balance-sheet was put and carried unani-
mously. Mr. J. Aspinall Turner and Mr. Francis Phillips were
re-elected directors, and the nvmes of Mr. Curtis, Mr. Loogsdon,
and Mr. Sington were also added to the board of directors, and
Mr. W. Cooper and Mr, Quilter were appointed auditors,

A subject of paramount interest to the inhabitants on the
Welsh and Irish sides of the Channelis now being agitated by
Mr, George Le Hunt and other gentlemen, namely, the opening of
steam and railway communication between the south of Ireland
and England by means of a proposed harbour near Rosslare, in the
bay of Wexford, and a harbour to be constructed in Fishguard
Bay, South Wales. It has been ascertained, upon unquestionable
data, that Rosslare and Fishguard offer the best points of com-
munication between the two coasts in question, not only as regards
length of passage, but also facility of approach and departure at
all times. The harbours have been designed to meet the require-
ments of a packet service equal to that between Holyhead and
Kingstown, and a depth of water suflicient for an equally powerful
class of steamers will be found at the lowest state of the tide at
each place. A revenue sufficient to pay the interest on the capital
to be expended on the harbour works may be expected from the
tolls to be levied under the Aets of Parlinment. The harbours
may be easily extended so as to form two of the most useful
refuge harbours in a part of the Channel where such refuge is
most needed. By means of the railways in Ireland that will con-
verge upon Resslare, a direct through route, »id South Wales,
will be opened to all places in Epgland situated to the south of
Birminghawm, and a great reduction in the length of journey wiil
be effected between the west of England generally and the south
of Ireland. DBristol will be brought nearer by rail to Wexford
by 153 wiles, to Waterford by 190 miles, and to Cork and Kil-
larney by 145 miles; and when the railway authorised for crossing
the Severn near Chepstow is constructed the journey from London
to Fishguard will be further shortened by twenty miles.

NOTES FROM THE NORTHERN AND EASTERN
COUNTIES.
( From our own Correspondent. )
Liverrool : Mersey Docls and Havbour Board : The Galvanie(s. ):

Trade of the Mersey—LEEDS CORPORATION WATERWORKS —STATE |

or TRADE : Shefliete ; South Yorkshivre—THE OAKsS COLLTERY
NATIONAL MINERS' CONFERENCE: Sitlings at Bolton —MAN-
CHESTER STEAM BoILER ASSOCIATION — NORTH EARTERN
Distiicr : Zhe St. Magnus (s.): Shipments of Rails : Steam
Shipbuidding ; Death of Mr. £, Hawthorn : Hartlepool Bay :
The Cleveland Tron Lrade,

Tue Mersey Doecks and Harbour Board has carried a bill which
it had pending in the House of Lords, with, however, some im-
portant provisces. Thus a proposal that the board shomld be
authorised to borrow capital to the further amount of £1,100,000
was rejected, and a Board of Trade auditor of the accounts of the
board is to be appointed. In 1566, the bonded debt of the board
was about £13,000,000, while in 1859 it was only about
£7,000,000, the revenue of the board in 1859 was £600,000, while
in 186G it was £366,000, The amount paid for interest on bonds
in 1866-7 was £625,000. It appears that in the past (inancial year
the warehouses of the board produced a profit of £32,000, or
nearly double the amount of profit realised in the previous year,
On Friday the new screw steamer Galvanic made her first run
from Liverpool to Belfast, accomplishing the distance from quay to
quay in eleven hours anid twenty minutes. The engines of the
Galvanie were supplied by the Greenock Foundry Company, It
a pears that in the year ending June 2ith, 1867, there entered
and left the Mersey 3339 forcign trading sailing ships and 4498
consters, 1323 foreign, and 4154 coasting steamers, making a total
of 20,170 vessels, against 21,720 in the previous year. The total

- tonnage of all classes was 5,318,057 tons against 5,581,322 tons

in 1865-6, showing n decrease of 263,265 tons.

The preamble of the Leeds Corporation Water Bill has been
declared proved by a Lords committee. DMr, Hawksley, C.E., was
examined in support of the bill. :

The iron tr:ul[:: of Sheffield and its neighbourhood is dull, but if
anything it has become a shade more active during the past week.
The demand for steel is on the whole moderate, but there is still a
good business doing in steel railway material—rails, tires, axles,
and points —much being sent to the Continent and America. Only
a moderate business is doing in the file trade, There is little
alteration to note in the South Yorkshire iron trade. At the
larger works generally the men are more fully employed, but
orders are given out sparingly, more particularly on home account.
There are a few continental erders for manufactured iron, but the
demand generally 1s languid. Doiler-makers are, upon the whole,
doing a fair trade. The machine and casting shops continue busy
with colliery and other work.

It is feared that there is still a considerable body of fire in the
workings at the Oaks Colliery, A few days will show more
definitely how matters stand,

A **pational miners’ conference” has been sitting at Bolton
during the past week. Regret was expressed that for three
sessions the reform topic had impeded the progress of the mines
inspection question, although recent colliery explosions had de-
mwonstrated the necessity for an increase in the number of inspec-
tors. A resolution was adopted in favour of the *‘e¢ight hours
Krin::iplc“' and also in favour of Lord Elcho's Workmen and

[asters’ Bill, it being affirmed that more injustice and bardship
had been caused by the present state of the law to workmen
engaged in mines than to any other branch of trade.

At the last wonthly meeting of the executive committee of the
Manchester Steamn Boiler Association, Mr. L. E. Fletcher, the chief
engineer, presented his report, which stated that during the past
month 202 visits of inspection had been made and 485 boilers ex-
amined, 279 externally, 14 internally, 4 in the flues, and 188
entirely., In these boilers 188 defects had been examined, four
being dangerous, In one case a double-flued boiler Tft. in diameter
was found to be so seriously corroded internally—the plates in
some parts being reduced to half their thickness—that the boiler
had to be condemned. The corrosion was due to the character of
the {:ed water, which was drawn from one of the Manchester
canals,

On Friday, the St. Magnus, a new paddle steamer built to re-
Elnce the ill-fated Prince Consort, started on her first voyage from

ranton to Aberdeen, Casithness, Orkney, and Shetlmﬁ. The
St. Magnus was built by Messrs. C. Mit.ch:rl and Co.,of Newcastle-
on-Tyne. She is a steamer of 519 tons with engines of 300-horse

ower. Two large vessels, the Delhi and the Nydia, have been
oading in the Tyne docks,—the former with puddled iron from
Stockton for Quebee, and the latter with railway rails from
Darlington for Madras, Shipbuilding is pretty brisk at Hartle-
pool, and two large iron vessels at Middleton are nearly ready for

launching. Messrs. Pearse and Lockwood, of Stockton, have a
twin screw on hand for a Brazilian company; this vessel is nearly
ready for launching. The same firm has a steamer of 1000 tons
in a forward state, and they are heﬁiuning with a gunboat for the
English government. At Messrs. Richardson and Ducks, of South
Stockton, a screw steamer is nearly finished, and another of 1300
tons is in course of construction. The yard at Middlesborough
lately occupied by Messrs, Bimey and Co. is still closed. Messrs,
Backhouse and Dixon are building a small screw steamer for the
continental pig iron trade. The death is announced of Mr. R,
Hawthorn, senior partner in the firm of Messrs, R, and W, Haw-
thorn, of Newecastle. At the time of his death Mr. Hawthorn was
in his Tlst year. Mr. Hawthorn bezan the engine works at the
Forth Banks, Newcastle in I817. The question of dredging the
entrance to Hartlepool harbour has again eome under consideration.
The North-Eastern Railway Company has offered to lend the
Hartlepool Port and Harbour Cominissioners a powerful dredger at
the rate of ten guineas per day, and %his offer has been acce pted.
Mr. W. Jackson has entered into a contract to ship 200,000 tons
of coal at West Hartlepool during the present year. The Cleveland
pig iron trade is not very brisk; shipments are, however, pro-
ceeding to about the usual extent to Scotland, Wales, and the Con-
tinent. Contracts are said to have been concludad on continental
account, The local demand is represented as somewhat flat. The
stock in store at Middlesborough has inereased to 74,300 tons ;
makers’ stocks are said, on the other hand, to be slowly working
off. The present state of the blast furnaces of the distriet is as
follows :—In blast, 20 ; out of blast, 29.
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ApMIssiON TO PAraces, Museosms, &c., DURING THE PARis
ExaisirioN, - It has already been announced that special facilities
are afforded to visitors during the entire season of the present
exhibition, but every day adds some new item to the list of attrac-
tions. The palaces of the Tuileries, Saint Cloud, the Trianon,
and the Chéitean of Malmaison are open three days in the week,
and those of Versailles, Fontaineblean, and Compiégne every day
with the exception of Monday, unless the Emperor or Empress
should be residing thers, The Imperial factories of Sévres and
the Gobelins also three times a week, the Louvre every day except
Monday, the Museum of Cluny and the Ecole des Beaux-Arts
every day withoat exception, the Sainie Chapelle and the Church
of St. Denis four times a week. The usual hours of adinission
are from eleven or twelve to four or five, but there are some
exceptional cases. No passport, ticket, or permission is required
in the case of any one of the above establishments, no fees are per-
mitted to be taken by the attendants, and visitors may, if they
please, retain their sticks or umbrellas in the Louvre or at
Versailles. The Trianon and Malmaison have been placed, under
the direction of the Empress, as nearly as possible in the same
a!mte in which t.hie_v were in the time of Marie Antoinette and the
Empress Josephine, all the existing relics having been replaced.
The wusenmn of arms and armour in the Chiteau of Pierrefonds
has also been opened to the public on two days of the
week since the commencement of the present month. The
Prefect of the Seine has decided that the eatacombs shall be
open every Saturday during the period of the Exhibition to all
rersons who may apply to the prefecture for tickets of admission.

astly, Prince Napoleon has thrown open his artistic and other
collections in the Palais Royal five days in the week: tickets to
be had on application to the Prince’s private secretary, or to the
Intendant of the Palais Royal. It may mot be out of place, in
connection with the above, to add that in a few days the restora-
tions of the interior as well as of the exterior of the cathedral of
Notre Dame will be completely finished. Much of the decoration
of the choir, executed in the time of Louis XIV., has been re-
placed, including a marble group by Nicolas Couston: the statue
of Louis XIIL, by Guillaume Coustou; that of Louis XIV., by
Coysevox; and six statues of angels. The mosaic pavement has
also been completely restored. The railings of the choir, of the
time of Louis XIV. having been destroyed, they have been
replaced by a new gilded iron screen bearing the eyphers and
emblems of Louis X1V, and Napoleon IIL., and a Latin inseription
describing the enclosure and decoration of the choir from 1163 to
the present time. The carved stalls and other fittings and decors-
t}n:!s i;:.ve also been restored or replaced.—Journal of the Seciely
of Arts,
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