
J ULY 5, 1867. T H E E N G I N E E R. 

THE FRENCH INTERNATIONAL EXHIBITION. - to the subrlivision of the arrivals amongst many wide and 
convenient entrances-and to the broad and uoble avenues 

THE CERE~WNI.A.L OF THE DISTRIBUTION OF of approach to the building by the Champs Elysees from 
AWARDS. all directions-the vast assemblage, numbering Mtfar short 

SuNDAY-the l..'lst day of the past month- was that ap- of twenty thoUEan·l persons (functionaries included) were 
pointed for the arrival at Paris of the Sultan ; and Paris all disposed in thei r places with ease and regularity ,vithin 
was all alive wilh preparation for the reception with due an hour and a half, and disparsed again after the ceremonial 
honour of the only Oriental potentate who is admitted a with as much or more ease than often does the congreaation 
member of the European family of nations and of monarchs. of a fashionable church in London. 

0 

The hi best fu.nction<>.ry and representative of I slamism, The centre of the side of thlli buildina to the north, or 
and of the descendants, if not of the P rophet, at least of that facing the great central avenue of tte Champs Elysees, 
that race of conquering and fanatic ca,·alry that not three was that chosen for the gr-and ~!$trade, occupted hy the 
hundred ye:u-s ago were the dread of all Christian nations, throne, and for the seats of the crowned beads and 
was received by the Emperor in person, with as ruuch if other great guests of the occasion. The approach to this 
not rather more pomp and deferential display than marked platform was from behind the throne, therefore, its level 
the entrance to Paris of the Emperor of all the Russias or being several feet above the central area, and it was 
the King of Prussia on previous occasions. It is not devoid approached in frunt by a broad and carpetted flight of 
of mark and consequence to the reflecting man that Paris steps, canopied above and behind with carved work, velvet 
ntthisruoment bas become thecentralpointof gat.heringforso and gold at either sid~, marked off by grand emblematic 
many of the great ones of the earth; but taken in connec- flu ted columns of vast proportions, and in style of conven­
tion with the ostensible object that is assumed to bring tionalised Corinthian-rich in matt aud burnished gold 
them all here, the visit of the Sultan in person is more all over-draped in deep crimson velvet, whose mnssive 
full of meaning-more pregnant with evidence of the un- folds were glowing with gold lace and embroidery, and 
seen and resistless moral forces tha.t are ev"'r changing- ranged with crimson velvet and gold chairs of state, at 
and ou tbe whole iruproving the destinies of mankind- either side and behind the three of more special splendour 
t hnn is the arrival 0f all the other" high pet-sonages" put destined for the Emperor, the Empress, and the Prince 
together who have been brought in contact by this Exbi- I mperial, and carpettcd beneath in tints of rich aud 
bition. I t may be but a straw in the air, but it is oue sombre crimson. Nothi11g could look more imperial than 
which shows that the bracing breath of western thou..,.ht ; did this, the centre point of a display where everything was 
bearing with it intellectual and moral vigour, begin~ to superb. 
blow over the old and arid deserts of Eastern dreaminess All round the springing level of the great translucent 
and superstition, when the representative of the Proph!'t roof arch above a continuous moulded cornice had been 
and chief of Mohammedans for the first time visits France formed, in tints of ct·imson and ~old, broken at short and 
and England, and that the occasion of his visit is the dis- equal intervals by panels markea out in a bold and noble 
play of all that is most opposite to fatalism, all indeed that style of scroll work in matt gold, and bearing the names, 
science, art, letters, and civilisation claim as theit· great re- in golden letters, of the various nations and States who 
suits. The Sultan had reposed after his long journey but one have borne part in the Exhibition. Beneath this all round 
night within the palace placed at his disposal by the Em- hung for some feet in dPpth a valiance of crimson velv~t 
peror, ·when in common with all Paris he was early astir- cut into deep penJentives, and brou.dly edged with gold. 
when on everY. side sight and sound gave note of the pre- The columns at either side marked out the length of the 
parations going forward for the great Eolemnity appointed double storey into twenty-six i.Dtervals, with seven such at 
for two o'clock of the Monday, July 1st, when in person either end; and at either side of these ver tiec1.l memuers, in 
the E mperor should receive the formal report of the Vice-, grand and massive folds, hung crimson velvet and gold­
President of the I mperial Commission, and should then edged draperies, which reached and dropp!'d behind the 
deliver with his o·wn hand the great prizes to those exhi- continuo1ts gold and crimson emblazoned balustr:vie which 
bitors to whom they bad been adjudged. fronted the surrounaing galleries. Beneath these, decora-

The Exhibition building in the Champs de l\Iars having tions of like character approached the level of the ground 
been constructed, and wisely-as by this time probably all at about the mid hei,.ht and breaJth of the bank of 
are ready to admit-with the single view to perfection in the rising seats all round t'lie ground floor. The boarding of 
organisation and arrangemen~ of its vast contents, contains the central area was tinted a sombre maroon, anrl this also 
no single unoccupied space but the so-called vestibule ; was the prevalent tint of th~ ec1.rpeting with which all the 
and as this would have been utterly inadequate to accom- rest of the floor was covered, and of the seats, &c., throughout 
modate a great assemblage, so the Palais de l'Industrie- the whole area, as well as thatof the encircling walls round all. 
th t> scene of the Great Exhibition of 1855-was chosen for But little of the cast iron of the columns or of their finely­
the place of this crowning event in the career of its vast shaped brackets supporting the building was left Yisible, 
successor of 1867. but where these could be seen their clear fight grey colour 

Nothing could have been more judicious than the choice, answered well to the eye \vith the great prevailing tints vf 
nor more superb than the style in which it was adapted to rich deep sombre red, relieved by grand and sweeping 
this au~ust occasion. bands of gold. At the g~llery balustrade and in front of 

The Palais de l'Industrie, it will be recollected, consist every column a fan-shaped group of national flags, corre­
of a great stone, iron and glass roofed structure, rectangular I sponding wiLh.. the nation whose name was written above, 
in plan, but with square masses projecting from each of I was placed. The prevaii.fng t ints of.11tbese, in great part 
its angles. A area.t central nave, reaching at the springing bright red, wbtt'e, yellow, aud here and there a bit of g reen 
of the arched .g~ass roof which covers it i?- one clear span, or blue-were made w~th wonderful skill to harmonise with 
to the fu.ll hetgbt of the external wall.'\ IS surrounded at the general tone and hnt of colour. Over hea<.l the great 
eithE>r side by narrower side aisles, and at both ends by :u·ch of glass supported by the graceful and deliec1.te lines 
aisles or transepts of about equal width with the last. of iron grey of its really elegant roof framing was covered 
These also are glass arch roof~d, and are divided, M to their all over outside by calico, in alt.eruate very broad trans­
height, into two storeys by an intermediate or gallery floor, verse bands of amuery white, dotted over quincunx, with 
borne at one side by the double range of coupled columns golden st:u-s and with narrower double bands, with a line 
of cast iron which sustain the common springings of the I of white between of a soft and delic.1.te green alternately 
g lass roofing arches. There are eight great groups of at intervals of some ten or twelve feet. 
entrances to the building, which, as originally coustt-ucted, This rich-looking vclabrum mitigated the rays of the sun 
form~d but one vast area, broken only by the columnation, of the glorious day, than which even Paris could present 
and by the noble stone staircases that lead from the ground uot one finer nor more serene and lightsome, and tempered 
level to that of the gallery floor. the clear daylight that reached the immense area below to 

The ~eat ?entral nave is thus 3: rec~ngle of probably its remotes~ cor~ers. I n the great conecw.~ below this arch, 
about 600ft. lD length by 200ft. m w1dth, and of vast and followmg 1ts general curve, hung mnumerable ban­
height. nerols, apparenlly of silk, with pointed lower ends and 

Such was the immense apartment with which the nrchi- golden-touched and fringed surfaces, which, gently moved 
tects and others charged with preparing it for the great by air curren~s, flt>ated out wards in tints and colours vari­
ceremonial had to deal, and right grandly did they ous and bright, but all in excellent h.c1.rmouy with all the 
imagine and effect t heir designs iu fitting it for the recep- other colours around. 
tion of sncb aJld so vast an audience as probably bas never The back vertical sw·faces, so to say, of the galleries 
before been collected under one roof. Great as are the above and below were of a sombre reddish colour, and, 
dimensions above approximately given as those of the without obtruding on the eye, completed the cincture of 
clear unbroken area. of this gigantic hll of audience, still this truly impe:ial hall, as constituting its surrounding 
more space was demanded, and so all round this clear area, walls. Through these, above a.nd below, many vomitoria 
a breadth of 30ft . to 40ft., was taken in and separated by gave entrance and egress. 
parti tions from the side and end naves. At tbe ea.sl end, upon the floor level, was the orchestra, 

The great central rectangle was given a semicircular ter- occupying nearly the whole of the semicircula.r space at 
mination at either end, so that the whole assumed a form that extremity, and backed by the bright array of silvered 
similar to that of tbe central garden at t he Champs de pipes of the organ, and l~y the five-and-twenty harps that 
Mars. The tloor at its middle portion was sunk some four were destined to swell the harmony of Rossini's hyJDD. 
or five feet below the original rez de cltaussee, or street At the other end wa.s the broad flight of steps givina 
levd of the building and the central area-a long paral- entrance to the central area of the floor, for those of th~ 
ldogram with rounded ends, being boarded over, was sw·- ten great groups and classes of the exhibitors who were to 
r ounded by a continuous flower-bed, a sloping bank of a be honourerl by rewards. These, as tbey a.rrived, headed 
few feet in width, and rising three or four feet from front each by its inscribed banner borne aloft, took up their 
to b~k. This sloping belt was thickly set with geraniums places upon \T(>lvet-coveredfauteuils. placed crosswise upon 
and roses and other flowers innumerable, and edged wiLh the middle floor spa.ce at intervals, separated by emblematic 
'!reen and growing sward, and marked by a low gilded trophies. 
lattice edging, running all round at front aud rear. At Alona the centre line of this centrnl space, and sepa­
the level of the top of this beautiful ribbon of flowers ran rating these collections of seats, were arranged with general 
all round n fine broad boarded pathway of circulation, and good taste, ten Jar~~ trophies, representiug-in a sort of 
rottud this again rose, tier after tier, the seats, reaching to half-reruisth::, half-allt>gorical or symbolic manner--the teu 
the back of ~he spa~es we ha.ve described as ~~en in from ~reat g_ro_ups into which the. material of the Exhibition has 
the surrou.:Jchng atslE:s, for those who were privileged to be IJ~en dtVlded. These troph1es were perhaps as good as the 
present on the ground rloor. conditions rendered possible, but it is hard to draw 
~ike ranges of seats rose above each other all round the poetry out of pickles-M was more markedly evideLt to our­

entire area at the gallery level. Every seat was formed with selves :.0 1862-and upon the whole, perha.ps, these t rot>hies 
a well-stuffed cushion and back, divided off by iron were rather viewed as au inevitable necessity, intended to 
elbows, and all numbered ; each literally a luxurious arm- mark, by outward and visible signs, the purpose of the 
chair, though t\venty thousand or thereabouts in num- moment, thau as matle1-s of choice and good taste; and 
ber. Tbanks to this numbering of places-to the admu·- so the less s.1.i<.l abuut them the better, beyond this, tha.t 
able arrangements made wit.Lout au<.l within, and the clear c,·cn in these there was nothing very iuconCTruous, and ab­
instructions given upon theadrllission ectrds to their hold~:n. solntely nothing ofrt:nsive to eye or tast-e. 

0 

1 

The enLrances to the building were opened at noon, and 
within an hour some sixteen thousand persons had, without 
difficulty or confusion, taken their seats. The ~eat orches­
tra was filled with its regiment of five hundrea instrumen­
talists, and the front slope of i ts great hemicycle occupied 
by the graceful chorus of female singers in white muslin 
uniform dress-about twelve hundred performers 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 ball, who moved about the central space and 
around the broad belting pathway, and watched the 
1"1\.pidly filling seats of both storeys, as those galleries got 
filled with their occupants, amongst whom was the chief 
part of the la-dies present. These, with their brilliant 
toilettes, soon converted the sombre maroou of the empty 
seats into a living parterre of more tlum floral beauty; and 
at the distance of a few hundred feel-for of such distances 
we must speak in attempting to sketch visual effects in such 
a hall as this-the bright hues of the women's dresses 
became harmonised into a strange so1t of iridescence, that 
almost made one unconscious of the prevailing darker tints 
of the clothing of the intermingled men. 

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 h~re t hey were more ~markable 
in many ways than on ~hose previous occasions. 
H ungarians, in their grand furred and jewelled 
cloaks :md gold-spurreJ boots, " the very type of the 
media.-val noble of a nation of cavalry- French 
marshals, whose very names are as the trumpet call 
-churchmen of every creed and chw·ch that acknowledges 
one Goo and father of a.ll-Armenian.s, rabbis, doctors 
of the la.w, membe1-s of universities-Turks-the Russian 
of the far-off North-Japanese, with swarthy skin and 
jetty hau·, and gleaming inteJ!i$ence of eye-Chinese in 
strange brucades-Danes and .North Germans, with clear 
grey eye and yellow hair an(l drooping moustache- the 
olive cheek aud broad forehead of I taly-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 aud there well distinguished 
the. secvlet tunics or dark blue and gold of our own 
Engi:t:lee1-s 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 medireval workmans~ip or type, p1:oclaimed 
the presence of mayors, and aldermen, and burgesses, or 
syndics and burgowasters, from the great cities an<i ancient 
hives of industry of the Continent and of E ngland. 'Scores 
of othet-s met the eyes, and were as fast supplanted in the 
brain by fresh imagery as this huge human kaleidoscope 
perpetualJy moved and changed. 

At half-past one the doors and entrances were ri..,.idly 
closed, and woe worth the man whose tailor's h.abi~, or 
whose own bad maJe him late. 

The ushers of the executive authorities moved about and 
requested all t~ be seated. The human voices, that before 
sounded like the wind in the distant forest, got gradually 
hushed, aud as t\YO o'clock approached-the hour fixed for 
the commencement of the ceremony-expectatiion was on 
tiptoe, and every face of the gathered and now marshalled 
and stilled thou::>ands was t urned towards the centre of the 
northern fa9ade, expecting the E mperor. 

· A few minutes more and the " Vive-'Vive­
VEmp - r-eur-'s" swelling nearer and nearer, the 
slightly-heard clash and clank of sabres and harnesses out­
side, anc! 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 heu· 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 r Empereu,r," 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 hushed, 
and the great ·uais· around the throne got filled with the 
crowd of potentates, principalities, and powe1-s-the guests 
of the Emperor and of France. 

Amongst these the most conspicuous, or at least the most 
obser ved, were the Sultan, the Prince of Wales, the little 
Prince Imperial in his black velvet tunic and knicker­
bocke~ and scarlet stockings, the Princes of Orange and 
of Saxony, the Duke of Cambridge, Prince Teck, the Prince 
of Pru.ssia, 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 be sat on 

· tbe 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, ascendina to which are ranged a few gigantic Cent 
Gardes, motionless as armoured statues, the Emperor sees 
below and before him his Miuisteri of State, his marshals 
and admirals, and the great officers of the Legion of 
Honour. Below these, again, the members of the Imperial 
Commissiou of the E xhibition. To the right of the e&trade 
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 P aris and of F rance, of the tri­
bunals of commerce, and '' arious others. 

·Opposite the throne is tbe brilliant assemblage of the 
foreign diplomatists with their ladies. To the left of 
these, and in the front benches of the seats, ru:e the execu 
tive commissioners and higher ftmctionaries of the various 
foreign nations, a-eel upon th~ corresponding seats to the 
right a.re the foreign jurors. -



• 

2 TH E ENG INE ER. JuLv 5. 18G7. 
~ ========================~~~~~~~~==~~==~~~~~~~~= The scats upon the same level as these, but to the riuht pronounced. Every one ilatruck with thecon~ption of tho general "Tho organi.aation of tho Tenth Group and the inatitution of 

'd q 1 plan nod the facilitiCJ it off en for componJOn nod atudy. All tpecial rewarda ban had for their object the aolomn manileriation 
and left of the throne upon thC' northern Sl c, are occupJec t•pprovc of that law 1Jf unity which hns a11cmbled in the (;hampa of those moral amcliomtioOJ which are at tho 11\me time> th,. ,Juty 
by the corre.<4ponding functiouarie~J of France, and some 1te MJI'I: Fino r1rts, manufacture~, agriculture, and horticulture, and the bunour of bumt.~nity. ThiJ ~up compriaea tboao object. 
oth ers; tho reserved seats of t~e ~'l'ouud flCJor and th~se of fom1crly clillcminatcd in different places, but wlili:h prcao.nt in which particularly eon com the phyatcal, material, 4Dd moral COD· 
t h e galleries are occupied by Jnvtted gue&!-S, the ladLes of the lltllno encloauro all the manifcatatione of human activity. ditiona of the population11. It follows tho labourer in the 
comm issioners, &c., and by the Rea»>n t 1cket-holders at " Public opinion aoknowledgc11 that tho building, which for a different pwca of bil criateneo- infant and adult ~tchoola; cheap 

moment was tb fJ •ubject of cri~ici.am, il perfectly appropriAte for articles of domestic use, dwellings, clothing, pr()ducts, imple. 
large. . ., ite u1 o. Tho world eomprobonda that the necessary conditione of menta and modes of labour. Thi.Jr plan, oonaeicntioualy carried 

Every sound is hoahed as Lbo 6rst notes of Rosstnl S 1\ clear and methodical elnaei6cation of tho various nntlona and out, exhibit. clearly for the firat time those modoat bu~ powerful 
grand hymn swell forth from thP orchestra. II ere are the their products could not be aacrificed for a monumental upcct, clemente of aoci ll prO{,'TCU wb:ic.b were almoat neglected in the 
words aa '\\ntten by M. Emilico Pacini-it would be ea.11y nod that lofty gallerica would have reduced in appearance tho tyatema of preceding c.r.hibitioru. 
to find faul t with them in some re.tipects. They rathe r )o,.e object. exhibited ioatca·l of placing them in relief m their real "The creation of tho now order or rocomponaca waa intended to 

ld 
· f F d position. A nave of vnat dimenaiooa waa exclusively reserved for ehow the services rendered by person.~, establiJhmcnts, Mel ilil-

sight (I( the r~t of the wor 10 pre en cc 0 'ranee au tho 111c of tho machinery nod for those powerful enginCJ of modem trieta, which, by a special organi11ation or inltitutioo, b11vo formed 
Iter ~lory, and seem to forget that the glory (~f .t~e mom<.'IIL ind111try which require on installation in proportiun to thoir bulk, tbc baaca nod assured the development of the goml harmony 
is that of all Europe, or ratl1e r o£ the whole Cl vlll8ed world, and a apace in which their force and preeiJion may be oxereiacd between thoae who CO·opcrato in tho aamo laboura. That inatitu. 
and tha.t it is not simply for hr:r own. sake and her (~wn withiJut confuiion, impc:diment or clangor. tion ha' given ri.ao to o. vut and minute inquiry punued during 
glorification that France ha.<J gwen l11rth to t he occasion. "Tho hold dimoneiQnl of tho cireulnr sallery, ac~ommodatecl a period of aix month. by tho jury in tho principa l eountnu wh1ch 
'fbe Emn..ror in his .speech avoids L.bis miRt. a.k.e. Ilowever, wi~b o. platform, which iiiQlatcl nnd protects the public from tho have taken part in that compo1it1oo, nnd on all the facia relating 

1·- J I contnct of the machinery, bavo aucecasfully realised that pro· to that problem, tho equitahlo •elution of which concern• the 
it would f!Carce be fa1r o r worth wln le to CTJtJc~e to() c ORC .Y gr.tmmc, nod sltowo both tho perl<.ction attained by tho French atability of modern •oeioty. Our labour will not have bern without 
words w h ich a.re, after all, b u t a 110rt of solemn lyric, aucl cooatruetiona in iron, nnd tbo grc~t merit of tho engineer who its frutts. h will hl\ve imitators. It will open now horizooa to 
not perhaps much more than a vehicle for the grand mu11ic directed thoeo works. tbo cxplorntio011 of <:nlightcnod and gcnorou11 mind•. It will be 
with which thev were uttered-bore tbey are. ·• Tbo fnvo11r of the French anrl foreign visitol'l bas allo eon· the bouour of tbc Univeunl E 1dtihition of J8(j7 to hnvo ciC'areJ tho 

eccrntcd tho auceeu of the workahops of manual labour, in which way for tboac imp.,rtant international inve.t~ations. 
A NAP 0 L E 0 N I I I. wny be accn the akill of tho workman ingeniously trnnafonning "ThO!, the t niv~.:raal Etb:ibition rO\'eale new indu..trial pro. 

&T tho matter , and com{>oting with machinery in perfection nnd eecdin~ and initiativc11 which, without it, ruight hnvo rcrullm!'d 
A soN vAIL L .\ ~T p ~u p L E! rnpiuity; of the gallenoa of the bittory of labour, rich \\;th the power len or unknown; brin~ to light that LAw of tho clivi~ ion of 

UYII!\£ D& no SL'U, PA.ROL&1 D£ :U . CU:IJ.f&S PA.I' f!\1. trcaaurcl borrowed froru public nnfl private eolleetion1 j Of the labour wbieh ia all rroductiVO between natiOOI U 1\JJIOOg iodi­
p:uk with il.a workmen's lodging houses, itl modela of tho con- "idunla; eollll.lcratet 10 a atriking manner those principle~ of COOl· 

U~ Po~TJP'E (.~olo). Venon• gnlment, A nos aolllntll atr11etiona 1J f different countriea, 10 original and vieturcc'ICJUO; of mercia! liberty boldly inaugura ted in Frnnee by your ~lajCJty; in· 
(Dou.zo buacs-tnillca A l'u.ninon). L'ardcnt nectar et l'oubli du tho reserved garden, a aort of oaaia imJ1rovised in the midst of nn ereaaea economical relations among different nationa, and muka, 

D
. t •t.•A· 1 tr(pna! nrid locality,· of the mcuurcs ndopted for profiting by tho nt n not diatant dote, tho beneficial solution of the Jlroblcm of the 
IOU u...:wtre . DAna Jn bataiJle, h 'fi . d 

0 · t >- .. " .. broxlmit{ of the Seine, which gives to those varied picturC8 t o um ent1on of wc'~hta, mouurca, tLD mooJl. 
tot. 00 ro p .. re, u. 1' Jn !Ot'trnt'tle ft ill f '"fb U h'b · d b D f · '' .. .. order o tbo river itself, nnimatcrl with the ftngs of its ot n o o nivenn :Ux 1 itJon pro ucos at' I more val11a Jo fruita; 

"" t 011 -~~~unp ~n~~11 Dc11 regiments pleasure craft; and li.Uftly, of tho J<:xhibition of .Billaocourtb whore it dUiaipnte• inveterate pro judices, doBtroya foeling11 of ho.trod which 
.<:IO cnwo n n.:ro . Eclnl' rei' t loB rnn<>a, . ul . k h . lc . . h I .. - I h .l f . d . . r P endant 1a pai.Jt [ -

1 
.. d., tho ogrte tunJit moy &co at wor t c tmp moots 1n w 1e 10 uuve aswu or eentunca, ao g1vca nee to soot1menta o rccri-

Et pendant 1o guerre. .orsquo a pou ro tnke• an intereat, and follow experiments in the different modes procnl CJteem. Tho nation•, attracted by that oxtraor<linary 
:- Par dos lmccas nouveaux. Lnoco Ia Foudre, of fnro.ing. 11poetoelo in this splendid capital, 10uk in vain for tl'l\OCI of ptl.lt 

C t 1 Dn011 le eillon, "'Vo may be permitter~ Sire, without offending tho lnwa of revolutions, lUld find everywhere tho grandettr nnd pro pcrity 
ouronnc not ravaux . Au bru1't du canon, moda.ty, to enumerate wit aorue complnecncy all those dements which produeu the aecurity of tho preat:lnt and juat contidcoce in 

L£ CO<EOil (Peuplt, &ldau, Qu.aod lea bleuce of eueecll. Tb:o efforta of tbe lmperinl Commi.uioo, tho great e.r.· 1 the future. The princoa Md aoverei.gn.l, drawn here by a noble 
d:c. d:c.) 'l'orobcnt pressb, pcricnco and devotednen of tho C'ommiuioner-Gcneral, the un- hOspitality, como b~· turna to exchange in thil temple of eiviliaa-

D iou tuwlaire! A leur eeeoun, t iring zeal of those who co·operaterl with him, would not have beN1 tion those ftiendly worda which open calm borizona to all human 
0 toi, notre perc, On rilquo ICIJ jourw. aufficieot to overcome tho difficultiet of tho ttndcrtaking. W o I activity, nod etrcngtbcn tho peace of tho worlrl. 

Dca cwun fran~nil Pour noa a mill bat notre bl\vo only taken a aceond'\1)' part in tho work ; the principal honour "For all those reuona, Sire, tho U nivn.al Exhibition or 1867 
Eotend1 Ia pri~re! erour! Bi4 or it belongs to others, and wo wilb hero to expren our gmtitude will furnilh a. brilliant page in tho history of your Ainjeaty'a reign 

Poodant Ia paix Aido au vaincu! Gloire · townrda tho01. Tho foreign commilsions, composed of emineut. nod the grnndcur of tho HJth century." 
Et pcndunt la sucrro. au vninquour !! ~ncn of all conntrieiJ, hnvo been per111itted, in their respective IJCC· Af 1 I · f b d' f h 

Par dea eucc a noaveaux tion11, tho most complete latitude. 'fo them therefore, belongs tho ter t l C comp etwn 0 t e re~ ~g o the r~port t e 
Couronne noa travaux. LE PONTTFB. merit of all those original nnd elegant installations which b 11."0 Emperor r ose, and read the fo llowrng speech Hl II. 6oe, 

L~ P ONTJ.F.£. Du Oiol im£:orona 1A eJ(:menco, contributed ao greatly, by their variety, to tho beauty of tho c lear, firm, loud, and manly tone of voice; one tba.t gave 
Diou, C(ue tou~ rcv~re, Pcup • 11 ge:noux! w~?lo. . . . . . good assurance to those present tbat h is strength nnd 
Daianc, du haut des Cioux, I NVOCATIOS. ln the ~rench eect.lon .tho work of g~ttOg MIJ?llllOOJ wna health are s uch ns may enable him-should such IJC in the 

.,.. 0 p 'd performed, w1th a con.scti'Otlllua zcnl, by specwl comm1ttcCJ. Tho I f p · l t · d I t 
Ecouter no'l vwux, rov1 once, adruisaion once given, it became necetsary to proceed to tbo buai· Pan ° rovH cnce- 0 TE'Igo an ru 0 ye many ye31'8 

Etaur t <:• fila picux Notre eapcrance, 00., of reeeh'ing and placing tho articiCJ. Instead of eeotmlilling 1n France. Altboug h the Emperor was cl~rl>• h ~>ard, even 
ALailler lea ycux. Oardo In Fmnce, thia delicate operation in its own bands, the Imperial Commilsion to tbe two extreme ends of the great hall, 1t was impos­

Protcgc-noua ! (E,11t mUe). Haioto patrio, con6ded it to 1yndicates of dclcgatCJ, freely chosen or aC:OO()ted by Hible to catch more than a sentence here anrl there CIJD· 

L.e PoNnr& I.T LE Cua. t:n. Art•, iodustrie, t~o e.r.hi~i.ton, nod tbeec hav<: actJui~tc.d tberru<:lves of theire~argo nectedly at tho'.: r mote points. This aroHe in part from 
A · - (: . I Wltb a dtstOtcreJtcdneas antllmpnrtlality un.anunoUIIy reCO!mlllf:d. th . r ·Jl J • h' . I d 

Diou tutl:lairo ! ""0 g ·me · But tho true produce !'I of all thol!e 1}1lendoun which nrc adm'l'~cd by e anx •ety o • t.o . l~ar ~m, caustog som e L 1ouea.o 8 to 
0 toi , notre perc, Tout rood bonn our. criJwdBof cagervisitoraaro tho borocaof thillgreataolomnity, the fifty sla.od up, and that &'~ vmg nse, at one or two m oments, to 

Dea ewure fran~niiJ Pour wa grandeur, thiJWJaod r.rtiltsnnd mnnufo.cturera, with their millions of work· angry aod uo.scumly c1·ics to sit d own from some others. 
F:ntentl•ll\ pricro! Pour son booheur, mon, the labour of whom eOMti~tltc• at once the wealth of natione I " E . . " 

Pcml.tnt la pai.x Vcille, Seigneur, nnd tho biltory of civilisation. Tho most worthy of tho eompe· . Ihe 'mpcroroo commg forward Wllld :- OS:NTl.~)IEN,-.A!~erno 
Et pcU(L,mt 1A guerrc. S ur l'Ernpcreur! tit.ora had then to bo chowcn. Tho taak was ooaot with difficultica; tn tervnl of twelve yeara l bnvo como ~or. tho ~eeond time to ch~tnbute 

P ar cle' sueecs nouvuux. Fmnce, a eon ri)gne, honncur!! it wu confided to nn lntorDAtiooaJ Jury. a great nod impotin~ tbe rewnr~ totho~e wbo ~uvc mOIItdll.tmg';Whed thernaelv~<~ m those 
(;ouroono nos trnvnux. fttprilse du clwu.r: · tribunal, compos.cd of GOO members selected from among the worlui whJ.Ch en~1ch. nat1on1, embcll!-"b life, ant! sof~~:n mannc~. 
Quo Ll. Franco prosvcre ! Do nos bl!ros, dana Ia. combats, acicnti8c, mnnufa.eturiog, commercial, nrtiatic and aocinl nota.. Tb~ poets of ~otlqwt~ sang tb." prn1.1C1 or those great gamca m 

Pour en grandeur, . . • . . . • bilitica of every country. Tbis trihunl\1 baa been unecaaingly wl~1ch tho vanous nn~1ona of Gret:leo auembled to contend for the 
Pour 100 bonhcur, A.Wo n.u vaincu! gloiro au vain· occupied· it baa been able to rai o itacl f to tho o elovatctl nod pnze of the race. \\ b~t would they say to.dny wn~ tboy. to be 
Vcillc, Seigneur , qucur! calm re;lon11 where every partiality uiln.(lpcltl'l, where tho apirit of prc~cn t at thesfJ. Olym~1e gamca of tho whole world. 1n wh1c.h all 
Sur l'Empcrour! Cri Gl ntral :- potriotilm itaclf ia exti.nguilht-d in prc•cnco of n aentimcnt a till natloOJ, OOJ?testm~ .bY ~~telleet, at-em to lAunch thomael"ca lli!DW· 

France, ll•on rcgoe, honneur ! VJV.£ L'E)IP£neun !! (Troit "oi4). more oobl<', that of .Ju.atiee. Under thia gcncroua inapimtion tho ~.mcoualy m tho toO.mt.o. car eer of pr~groas towarda an ~deal 
C F (y:· ) '' qucationa as to pro-ominenco among the variou8 ioduatrics carried t~coasantly appro.1ehctl w1thout over bom~ able to .ho attamcd. 

fi<EOn Dl: 't)lll£8 t randilrc• · Le CaMn tonne L l!ll Clorltu on by rival nntiOtUI wore taken up rtod llolvccl with great certainty I• ro111 all lJR.r~• of tbo earLb tho represcntn:t•vc~ of ICicnee, of tbe 
Do nos Mros da011 les combats, IQnncnt 11 VJvte voll.e .Lu Tam· of judgment. Tbaokl to an activity which hu overcome aU arta, and of wduatry have huteoed. to VIC w1th each other, ancl 
:Bravca eom1no eux, auiviJna iJIJUrl iJu.ttwt u.u~ clucmptJ. fatigucH, tho decisions of tho jury have been completed, ond tho WfJ may say tl1nt peo1llca and kJ.Dge havo botb como to d.o 

los pna! YJN . rcault Uloy now bo proclnimod in presence or your h[ajeaty. honour to. the of!'ot-ts of IB~~ur. and to crown thum by thelr 
IA.rge as was Lbe orch estra it was n()t more than suffi· "The jury hu awnrded to tho Exbibitora: 64 grand prizes preaeneo w•th the ldoa of COllcilm~ton and peace. 

cient to fiJI the immense apace,· aud tbe fiu e r traits of the (including those for tho Fino Arts); 883 gold meda.la; 3053 ailvor; " Iodc_cd, in thoso great II.IJorubliea, which nppear to have no 
(j ;j(j;j bronze, and GSOl bonoumblo roontioOJ. Theao Ogurca do not o~hor object tbo.n material int,.reste, a moral sentiment alwnya 

musicl such as that of tbe twenty-live harps, said by lhOHC eompriao all tho rowurda given to tho S~h and !Jth Group• (Agri· 1hacognr;ea itaolf from tho competition of intelligence aonti· 
plaeea uear to have been enchanting, were hardly beard at culture Mel Horticulture), which will not be awarded until tho mont of concord and eivilitJatioo. In drnwing no 1r, nat100fl lc:tm 
the opposite end of the ball. .As t.be last ro lling chords of cloao of the Exhibition. Notwithatnnding tho great number of to know and to cateom <:aeb other, hatred is oxtmguisbed, and 
Ro88iui's t~pirited and im.'lgina.tive compo. ition swelled iolo theao rccompenaca tho jury Will obliged to lioait its choice, and to the truth become~~ rooro and more evident that tho Jlroapcrity of 
unison with the clash of great hc ll.s and the d ischarges of omit mentioning many intercati.o~ objoeta of diatioguished merit, each country eontnbutea to th11 prosperty of aiL 

ts'd th E iJ d to b' and effort. in manufacture~ worthy of tho highe~t cncourd~omont. "The Exhibition of 1867 may j111tly be termed univcl'lal , for 
caoooo 00 1 e, e mpcror Sill e e ven approac m g Tho jury on tho no~ order o£ ro~arcbl boa n?t leas .wort~1ly .per· it.unitea tho el~mcnts of aU tb.e riches of the globe. Bide by aide 
laughter, and with a momentary expression that might formed 1ta task, which. w~ compheated by diffic~t mvcat1gat100II , wtth the L'ltest unprovem~nta of modern art appear tho producta 
arise f rom tllis finale cowing very ncar the line that terroi- bccallJio tho duty of thiS jury wniJ not to exam tOe munufa.ctured of the remotest ago&, so to at they ropr~sont nt one nod tbo same 
nates the sublime. producta, but to nnnlyso and compare social facts. l t br1.11 time tho geniUB of all age~~ and of all natio011. It ill universal, for 

In a few moments more and a f ter a few more vivC8, nwnrdcd twelve prizes, twenty-four honourable mentions, nnd four in rvldition to tho mnrvol luxury brings forth for the few it 
:M. .Rouher, t he Vice-Preaident of the Imperial Commi.s· citntiona. d.i.aplaya alae that which is domo.nded by the neees•itia• of the 

"Tho pre~~ent solemnity ill crowned by tbt> proelnmo.tion of many. The intereata of tho lAbouring clnaJos have never arouaed 
lion, read his r eport aa follows: - rowa.rda 1till higher. Your Majcat_y baa deigned to accord to the moro lively solicitude. Their moral and material wnnt.A their 

Sm.&,-" At the commencement of this aolcmnity tho duty of most eminent of tho competitors m this pacific contention your I education, the conditiona of life at a cheap rato tho' moat 
the commiuion_, inatituted under tho honornry prcaidcncy of tho Imperial order of tb:o Legion of llonour. Tho I mperial Commis· productive eombinationa of nasocintion, have been tho object of 
Prince I mperial, whom we have aeon with 10 much joy ncar tho aion lay1 its moat humble thanka nt tho foot of the throne for t.h.ia patient inquirica, of scrio01 atndy. Thue; aU improvcmonta 
Emperur, 11 to retmce a rapid sketch of th fJ cfiorta it baa mndo to tCJtimooy of an august sympathy. march forward. lf 11cieoce, by turning matter to account, 
a.ceomplitb tho minion confided to it by your MajCJty; to point out :• P ermit ua, Sire, before cooclu~in~ th.i.a report, to olfc: eome Jibe.rat~s labour, the euJtiv~tion o( tho mind, by aubduing vicct, 
the ready and e1foetive co-opomtion which hat facilitated thoreaU- op~o~ upon .tb'! character nntl pnne1p!'l result. o( the ymvc"!al projudicoa, anJ vuJgo.r paulODI, &lao libcratcl hun1.0.nity. 
aation of it. work; and, laatly, to inclicato tho principal character ExbibltlO~,. Wltbou~, bowo~er, rrcsumtng . to m_caiJUre ltB en hro .. Let Ull congratulate Ottrselvc•, gentlemen, upon hnving received 
and reaulte of tbia great International Exhibition. e~po, polit1c.U nod ?ntcmat1ona 9no. of 1ta eln1m~ to tho attcn· among us the ma)ority of the sovorcigna lUld prineca of ~urope, 

"Tho ob1taclet which the ImperiAl Commillaion bad to overcome t1on or co_ntompornne~n.od or poatent.y ll ecrtai:"lY t,tJJ chame~~ of und 80 many cfutinguilbed visitors. Let 01 alao be proud of 
were coJUidorablc. It waa ncccuary to completely transform tho univoraality. Not J;!uropo nlono baa taken part lD thl8 e~mpo~1t1on ; havi11g eb.owo to them France all abo is-groat, prospcroue, nod 
Champ do 1\lnre, to raito tho constructions which form t he orno.. tho now wo~ld, A!nca, ~nd tho extreme Elll!t have contnb~tod n!w free. One must bo destitute of nll patriotic faith to doubt of her 
ruont to tho park; erect tho Palaeo, n vnat monument which fcaturCfl to 1t. Tho l!rutod Statea of Amenca, k~pt aw~y m 1862, gl'CntoCJII; rnuat eloae ono'• oyca to evidence to dony her prOI· 
cxtenda over a surface of 15 bcctarcl! (2& acrc11 each), then to f~o':r' .pcncoful omulat.ion by~ ~rent '!ar, b:~!e elAunc~ 10 t~o ~x· pority; m1111t milundorstand her irutitutioniJ, tolerant 11omotimee 
inatal nnd elaaaify tho product.; and lutly, to forsee and aatilfy bJbl~lOD o_f 1867 the pln~o wb1ch tbo1r poht1eal and tnd\J.Itnal l!fl· oven of licence not to behold in them liberty. 
the requirements created by that immenae agglo1ocratioo of portanco m tho word aa"gn• to them, and they have nobly mam· .. F · ' 1 b bl . • 
thing• and persona. tai:ncd their position. Tho Ueotral and Southern Statcl of America, ' ONll~cra . lllVO con !'- e to npprecta~ tbll. Franco-

" Tho ti1nc for attaining auch a rCJult wae paraimonioualy mea- who have confided their collective interettll to the zenl 1Jf a ayndi· forrll~rly diaqu•otcd ~nd ca~tmg out her une&am~ ~oyond her 
aured out to \11; aomo month• only wcro nllowed, and a prolonged cato, havo imparted an cxceptionnl brilliancy to their collect ion•. fronttor n.ow lnbon~ua :>.nd calm, ~ways fertile m generous 
duration of unfAvourable wcathOT tmpoclod ita employment. Tho Ottoman Empire nnJ tno lllaboa:ctan S ta.t01 of tho weal. and ldc.ll,, tutnJng hn geDJUI to the most cliv?rso '!Jarvcla, Md never 

"Tho provorliona of tho undertaking were bcaldoa much greater north of A! rica have not eonJiocd thon~A~elvea to eending their pro· all,~wmg b~raoll t~ be cn~""tcd by ~~tcnal ~Joymoota. 
than th01o or preceding Eilibitiona, u will bo 11hown by tho meu· ducta; tber have in aomc aorL, inittatc:d us in their eivi.lial\tion, by ~ttcot1vo, nunda will lu.vo dtvmed wttbout tr~uble t~at 
tion of a few figure~: - trnoaplantmg tbcir monumcnt11, their habitations, and the not~tth•tandmg tho development of weal•.b, no~wtt~atanrling 

•• Tho aurfneo occupied by tho rnlaco nnd its dopendcnciCII wna, ~peotaclo of their dome.tie lifo to tho ('hamps do .Mars. The fJOtJccmcnta. toWitrda prollperlty, tho fihro, of tbu nntiOD 1.1 alw")'l 
in 18/).j, 16 hectares; in 1862, 12 ; and in tbo pr08cot Exhibition, honour or tho innovatiou11 ia duo to the peraonal intcrven· ready ~o v_1bratc na ao_on lJ.II the qucst!o!l. of honour nod tho 
:h~f which the palaeo covou more tban a third. The numb.Jr of tion of tho so•ercigna of tbo St::LI.ea in queation, who rc- eou~try arlJCII ; but th111 noble ll18CeptJbtlity could no~ ho a 

'bltora wn.a 22,000 in 1 85/'.i; 28,000 in 1862 ; and 60,000 in 1867. solved the101clvea to take eb!\rgo of the orgn.nilo.tion of ll~bjcot of alarm for. tho ropo10 of tho world. I.e~ thoao who h. avo 
' 'Tho weight of the products exhibited rnuat be estimated at not their collections. Tho 'countrica of tho l"xtreme Erutt, which liv~~ for a 11hort tlfoo a1Uong11t WI carry to tbuu homca ~ jltst 

lou than 28,000 tonJJ. Tho direct cotnmunicntion catahliabcd be- heretofore bad !Jeld aloof from o11r internntional exhibition• have opuuon of our country, lot thoro foclt>crau.aded of tho ecnt1menu 
tweun tbopalnco and'the continental mil ways could alonofurnilh tho boon brought by tb.o zeal of our consular agents, of our mcrobantl, of oa~m nod ~ympo tby we eotert~ for foreign nationa, and to 
meaiUI of convoying and inatalling, with tho necosJary expedition milaionarica, and men of aeicncc, to hke part in thil eompotition our llDcere dca~ro to 11vo at peace Wlth them. 
and earc, that cmormoUII 1::ntity of objecta, tho groatCT part of at the nationa. The gcniua of invention has multiplied time and " I thank the I mperiAl Commilaion, t he morobcl'l of tho jury, 
which arrivocl during the t few day• of tho month of March. Tho aonihil~ted apace. Those grc.'\t and induatri.al nationa, Peraio, nod tho different committees, for the intelligent zeal they have 
motive force f()r wor king tho different machinery rcprCJenta China, Japan, and their aatcllitea have now been drawn within dillplayed in the accomplishment of their talk!. I tbaok them, 
mare than a thouaand bono power. Tho hydraulic acrvice il eata- tbe orbit of our civilisation, to tho great advancement of proa· a lao, in tho name of the Prince l mpoti.al, whom, notwith1taoding 
bliahcd on tho buil of a diltribution of water sufficient to provide pority unci of universal progrcu. 'fhia uaembling within tho h!Jt t ender n.go, I bavo bccn boppy to a.uociAte in th11 gre;\t uodcr· 
for tbo wants of a city or 100,000 inhnbitn.nta. eame walla of overy pooplo, having no ambition ea"o that of doing tnking, of which be will retam tho remembrance. 1 hope tbe 

" Notwith.atanding the gigantic laboura required to moot aucb well, no rivalry except thn.t of being bettor, and emulously .Kxhib1tion of U:hi7 will mark n now era of harmony and of pro· 
neo&eiJitica, tho work Will roB.dl at the period Oxcd. But b:u aue- exhibiting thr•ir produeta, their rcaourcce, nod invention•! p resents great. A.ssuretl that Providence blcaaos tho cft'orts of nil who, 
oeu crowned tho undertaking ¥ HJ\vo tboao united offorta deserved itaolf to tho n.etooillhotl intclllgcnco nnd to tho soul fi led with like ourselves, de~iro good, I bl'liovo in the dell.oitivo triumph of 
the double and prcoioua reward at which they aimed- your hla- emotion as tho grcLnd nod imposing picture of the sucoeaaivo tho groat principlos or morali ty and juatico, wbieh, wbilo aMilfy· 
jcaty '• approbation and tho suffrngc11 of public opinion? conquests made by tho labour of ecnturice, and of tho inccunnt ing alllcgnimato dcsi.ros, are alone ablo to eo01olidate tbronee, to 

" U wo o.ro not deceiving O"Ursolvee tho judgment il at present. progrcu of human perfce~ibllity. elevate no~iona, and to ennoble humanity." 



J ULY 5, 1867. THE ENGINEER. 3 
When tbe Emderor had finished, which was instantly (Cardiff), English and Australian Copper Company, Greene's Tube One of the two samples of coal exhibited below the model 

f ll d b 1 1 d d · f " 1,. Company, Greening, Hll.8well Coal Company, Beeley, Hill(Birming- · tb 1 b t d w· 1 1 · · f h . h · o O\Ye y ou app a use an r enewe cnes o tve ham), Dr. Honeyman, 1\fncdonald and Field, Martineau and Smith , lS e ce ~ ra e 1gan canoe , t ,e com post twn o w IC IS 
l' Empercur.'" the ten groups of intended recipients fo1 l'lloreton (Wolverhampton), ~Iii ward (Redditcb), l\lorewood and vol~t.ile maLter 37 per cent., fhed cadJou 60 per cent., 
rewards, with banners still borne aloft before them, ap- Rogers, Rickett, South and Co., Stickley, W:illcer nnd Parker res1due 1·8 per cent., suJphut· (}·2 pe1· cent., '"ater 1·0 
proa<-hed the throne, and were ranged aero s the hall at Webster and Horsfall, Wigan Company, Zobcll, Townaencl and Co.: per cent. V olume of gas per ton, 10, 160ft. ; specific 
citht> r side, and then, by order of the Emperor, M. For- Pa;;o, Adnms, Baker and May, Britannia Rubber, Burgoyne, Bush1 gravity 1·268, percentage of coke 62, percentan-e of 
cade, the Minister of A m·icultu re, Commerce, and Public Calley, Clark, W. Cook and Co., Darncy, Yates, Dl.\vy, Day ana carbou in ditto !)7, pl>rcentatre of cinders in ditto 3. 

l:>. Martin, Dodge, Gnrrorl, Goodwin, Grt!en, Ilnas and Co., Hodgson J h W o 
Works, ac; aiM> Vice-Pt·esitleut of the Im perial Commi;:sioc, and Simpson, Holl"nll, Hosegood, Husldsqon, J arrow Company, o o atsou and Sou have a model in boghead cau nel, 
read aloud the lis t of the awards in the ten groups, and also Langton and Bi ·knolls, Lawb ancl Stcnj', Lange anrl Moselle, and show severa l products of its distillation, and the 
those of the uew order of recompenses for establisbtueuts Lowe (Uano.:hestcr), McDougllll, l\lcKny. :\lason, Nimmo, J. N. Gstalyferra Company, ::>wan"c.,, have a fine specimen of 
or !ocalities where there exists the greatest mutual good will Parker and Co., Pulford, W. Ran,qome, Hogers, Rum•ey, Squire, anthracite. 

, I 11 b · 1. ... th b f t l · 1 t• Stephens, Tulbot and Alder, W. Taylor ami Co., Turm:r ::mel Son, Tb S tb 'V 1 d.st · ts t 1 1. h Ab anTubwe • tlll~ ue~,veehn ~ ~l>md ers o 
11

1eu-hpopu <L 100. d ·wandlo, WOJing, Ashby, Bnmlett, Kcarslcy, Nicholson, Ruston, e ou a es 1 n c are represen c< uy t e er-
e ~on to recelVe t ese te~~ nr s,as we ast osepromote Smith and Proctor of Kett .. ring, Wallis, Woods, Appleby, Sbarp, dare Coal CoUJpany, the :Dodringalt Colli Company 

to thehigh~st ra~s of theLegton of Hono~r, were~hen called Stewart nod Co., Baines, N. D~fries, Elcctr'O .Ma.,"Tietio Gompany, (Dav~s and Sonq, Merthyt'), who :.\unounce that they have 
up succeS.SI\'t>l.v (an each group) and rece1ved thetr rewards Gas Mc~cr Company, E. Green and Son, Kennedy, Ma.rsht\11, Sons suppherl all the coal used by the French Imperial mail 
from the hand of the Erupet•orseated. The medal ordecora- I and Co., P~u~ • .R(\ynl Life Protection Socio!ty, Sugg, West and steamet-s to SCtttth America. for tbe last three or four 
t iooq werl! han de. l to the J.::mperor in succession by Marshal Greg10n, Wlll~a~lson, North ~Ioor _Found7 Company, B:u;s, 9Iay- Y,eat->~.~, the Glyucorrwg, ncar Briton Ferrv, aud tbe Bwllfa. 
V .11 l · ·I f b I . I C . . ton, iUa.ucy, Neilson, Challes PoW1.8, PowlB nod J ames, l{obmson n II A1. d h -J a.1 ant, a so n. vtce-prestc ent o t e mpena ot;nmtqsto~ . (Rocbdl.\l .. ), Whitehend (Pr-eston), Booth, Dixon, Irvine, Leoni, vo 1ery, l)er are, ~· o send two n<>atly chipped 
When the medal awnr~ed to the Empercr himself m Watkins, Cook and Hacking, Ferrnbec, Sowden and Stephenson, cubes of _fine a,ot~rac1te con!, and we must not forget 
Group 10, for workmen s hou.~es aud model farms, was Linduy lJrqubnrt, Newton Wilton, l:iimpson , Turne-r, .Robinson, Rome C.'l.j>Jtal spectmE:us from Blaenavon. 'cotland as 
announcer!, the litlle Prir:ce-Jmp!!rial took tho medal from A. Gonion, Livc.s ... y, Preece, _Spencer. (Nowca tie), Brooke, Chat- far as we could ~>ee, has only one represeutati,·e, in' the 
the hantl of the marshal, and with the 1Wicc and lithesome wooJ, Cln_rk, Colehurst, Euue, GaUJcl~un, Go~~· Gr,.lve~. _l'l~ac- shape of a piece of thP Duk~ of H amilton's Le~mah.aaow 

f h ·I· IJ l h d d . t b. f 1 Th d. ·u donald, Norm on, F. &n ome, .A. Robtn~on, s~..~ons and w bite I l Tb N rtl \Val c . I c o. ~race o c 1 u woe an e tt o IS at ler. e LStrJ u- Welsh Slate Company, Bolton, Clifford, Gourlay, Harficld, J . Har: ' canoe. . e o 1 e;; O<u ompauy appear mt~ 
i1?n of rew.anls tbus ended, the Emp~ror and ~ mpre~~, vey and Co., Hurst, Iluxhnms and Brown, Inglis, Lloyll's ltcgister, some specuuens of Ci\Jlnel, shales and paraffin, and. 01l 
with the PruKe, the Sultan, and the Prance of \Vales, and 1\Iatthew, Oswald, Richardson, J. Taylor nod Sons, Wru-u. I products therefrom. In the park the Bwllfa Colliery 
a large attendant suite, ch·scenJec.l from the c.sf,·tde and In tbe foregoing list we hav" included only tbo namea of those Comp~y haven. fine block of anthracite, hard, compact, 
p:t..<~Serl right round the hall by the broad pathway we early w~o ha,·o oxbil•itecl in depar~ments connected with engiJlt·cring ancl hngbt, and the St. Edmund'~ Main Coal Company 
descri~ed. From the_ lt>J_lgth of the h·ajt·ct this occ·upied sctence, ~n~l we have not cl.lsst6~d th~ ~epartments un~er which ha,·e ~boa column about_ 10ft. high and 3! ft. square. Our 
some ttm<.' momentanly mtt: rrupted for a second or two tbelexhtb.tt, the ?Tenter number bav1n° already ac!Jtllre•.l such colOUJE'S are ran.,cd behind the unfortunate li..,hlhouse 

. ' f . a.l 1, I . ' enuocnce m parttcular departments that the class m wbtch the tl AI b. ,. ,.. 0 p· J • < • o ' 
as IL was n.L t•cttut>nt mterv, s, uy t ,e presentatiOn of the exhibit occurs will be comprohended at tho first glance lH: . 100 JJ:.~.lUe>~, 1clon, No\·a Scotia, hM·mg a fine 
members of the seYeral foreign commi~sions to their · pyranHd about 2.:>ft. hi~b, whilst the UaJedooin. Mine, 
Majesiies byM. de Play, of t.he Council of St.ate and Com- ~lance Bay, with a smal Ler specimen, gi'•es the informa-
mi sioner-Geueral of the Exhibition. p ,, nrs EXHini I b on that their annual yield bas risen to the important 

During this promenade the noble mu ic of the orcbe trn .a.n '" ~ T ON.-COA...L. figure of 6::0,000 tons per annum, or more than douule 
was almo~t unattended to and completely drowned in the No. I. that of Creusot. The other colonial minE's rcpre ented are 
vicus that. greeLtd the Emperor right heartily upon all sides. IN corumencintr a comparative view of the wi1le range of the Block H ousl>, Cow Bay, Cape .Breton, l::iidney Mine, 
W ith none of these noisy expressions of good-will aud subjects presented to the engineering visitors of the Champs Sidney, and Gowrie Mi ne. 
respect did tho Emperor and .Empress seem ruore pleased des ~!:ard there can be no doubt as to the fir,;t subject We bt>lie,·c we have now mentioned most of the Entrlish 
than with the dcep-voiceu and hearty hurrahs which spon- which should occupy oar attention. The prime :went of exhibitions of coal. Of apparatn~, machincr_\', arHl methods 
t.aneously ro e from the large collt:ction of British commis- all mmlern industry claims tbat place, and when w: recol- of extraction there is an ~ntirc dearth. With tbe coal 
siooers, jurors, and representati,•es present about the lect that its t>xploration and prod uction have t'alled into exhibits themseh·es, as we han! said before, we ba."Ve no 
south-west part of the hall. action almost every department of applied science and fault to find, but we are rather inclined to think they 

The circuit over the Emperor and his cod{Jge re-ascended practical exptrieoc~, we feel no hesitation in placing it first might Just as well not ha,·e been there at all, as scarcely 
the throne. Ui~ Uajesty then thanked the Iru perial Com- amongst the series of industries whose representa.tion in any patus. base beeu taken to set forth their qualities, and 
mi~;::iou through his Minister of State, and the ct>remony the Champs des Mars it will be from tiwe to tin..e onr duty not th · slightest attempt has been made by our commission, 
wa~ at au end. At forty minutes after thrt>e o'clock the to de;::cribe. We need not enlarge on the importance of or.anybody else, to illustrate the enormous proportions of 
Emperor and l'mpress withdrew, the cort~'/e of the ~ultan the subject, for n~ on~ .d?ubts i~, nor nee~ we eu_ter into thts great and truly uational ioclu try anJ somw of wealth. 
preceding theirn to the P alace of the Tuilet·ies. W ithm any lengthened_ dlS(JlllSatJOn _on 1t_s f~rutatlon, utt~ity, or ~be~e may _always be tbe same answer made to our fault­
le~ tlUlcll 1.\0 hour the great buildiug WM empty, and its proba~lc dn_rat1on. _Our- business 1~ ~llliply t? descnbe the I tinchug CUt bono, but we reply that En,.,land having 
late occupallt!!, in number equal to that of a large ar-my, mOl~e .m whtc~ the ddTe~·cut coun~ne., producmg_ coal have appeared at a~l-and having YO~d a very Yarge sum to 
had cea etl en u to crowd its precincts. Such are some of exb1~1~d ~hCJr wealth 10 the mme_t'al ar.d th~u· moue of ~a.y fo•: appearw~ ought to ho.ve _be~n made to cut a better 
the fruit:s aud a(h·antatrea of aood order clear pro,·isiou ob•aunug 1t, and to dt-aw such practical couclustons as may tigure w tbe regton of Old Kw" CoJ.l, as t.h~: Jfoniteur 
and exactituue on all sfde in ~uch matt~rs, couJJled with seem to liS to present themselves to obsen•ers intcrc:sted in 1 

says we call it. 
0 

broad ancl roomy a,·enues of approach ft-om aU sid~ . Tbe the matter. Let u~ now ret~aru to America. H erP we find a lar~e 
want of theRe la.st alont>, with rt:spect to any large buildiw~ It ma.y be a question whether our description should and v~ned collechou of specimen~, ancl althou

0
b tbeu· 

we pos: e~ in Loudon, would pre,·cnt the possibility of begin with our own country, which is vastly t he greatest execu.tnrc basal ·o failed to illustrate the collec:ti,·e extent 
our attempting '' ith sue~ a. gatherin.., so vast as this producer in the world, or ·with the United Statt>s of Ame- nod _Importance of their coal-workings, f hey have to a 
which ~e !J:we just described, e>en if ~othintr else stood 1 ica, who are immeasm·<\bly the greatest posst~ors of this certam extent made up for the deficiency by a ver·y concise 
in the ~vay of it. 

0 

first source of wealth, or with FmtJl·e, whose exhibition of ooti~e. in their c:1:talogue. A large C.'LBe, commrm to many 
It wtll prol•ably be many a. year howe,·er before such an machinery and appliances in coal gPtting is more extensive ex_btlntors, cootatn3 some hundreds of samples of bitu­

occasron shall ugain arise lu call forth such another assemblv and complete io the Champs de 1\lm-g than tllat of any mmous and anthracite coal from Illinois and other states, 
as this-one iu JUany respects the most remarkable and other uat10n. Leaning, however, towards our own countr-y, and ~uel from Western Virginia. Tbt:rE' ar<.' :~lso some 
even au0rtl t that th~ world has witnessoo; for althou!{h we and remembedng that as she was the fir-st to appreciate and beautiful square lJiocks of compressed coal e:thibited by 
may not bliud our eyes to certain of its aspects, nor mis- utilise the inestimable ad,·antages wLich the ro~<-;es ion of D1·. C. Saffray. They are finer in lexturc ancl more com­
judge tius~::l for gold there, any more thau Wt: woulU ruis- coal atlord1:1, aml is :still proJuciug about as much a.~ all the pact th.'l.n any of the capital French and lleHan speci­
take the,e in the ~::pben1eral decorations tbemselv~s of the rest of t.bc world put together, we will b!!gin with Eutrland. me~s. of patent fuel. Peon~ylvauin, howen•r, i~ the chief 
moment, it is y1.t impossit..le not to see in this great cere- Iu doing so we cannot bnt regret that the coal indue-try is ex_h!bttor, as she is the chief producer, of all the States 
mouia.l the outcome and recoc,ruition of tnauy thougLts, so insiguific.'lntly represented ns to Jea,·e but little fielu for 1 ratsmg annuall.v nearly a.s much coal as is raised in France. 
that in the t>nd toha.ll eba.se away some of the darkne sand observation if 've limit ow-selvel', as we must do to what H er l~rge block of anthracite iR (If firsi;-rn.t,. quality, and 
snperstitioo-tht! cruelty and self-inflicted woe-of men and is to be seen at the great Exbit..itioo. When we co:Uplained nea~· 1t. is a piece of genuiue blackband ironstone. We 
nations, aud t>lull thus c nstitu~e a. more real aud la~li ng that no representation of civil engineering proper w:~.::~ made noticed _on. the ~arne _stan~ a bit o! the gre·tt P~lot Nob 
adnwcement of the hutuau fau:nly towards the happwess by England we thought we had rupntiuned the oulv main Mouotam m Mtssotm, wluch con~Ists wholly of u·on ore. 
inherent itJ the good ancl true, than even all the ta.Ligible subj~ct in which we were wholly deficient, but the con- In 18(;0 the gross production of coal in the United States 
and material IJeuefits which the Exhibition itself offet'S to vic~ion. is no~v forced upon us ~bat _in this coal indnstry hacl reached 1~,000,000 tons, beiug_ au incrense of 16~ per 
our hands auu senses. whtch 1s, as It were, n. connect aug link betwet!n the civil I cent. on the yield ten yea1-s prev10usly. The Amen cans 

-- - and mechanical braucbes of the engineering profession, have sent us no models of coal machinery, but it was not 
W £ have bad no small clifficulty in obtaining an accurate list of tho England has , Jrowu alruost as much neglect as she has done ~o ~ e~pected that thc>y would, as of course tl1e coal trade 

nAmes of tho e who 1·eceivell medals, &c., on the 1st inst., all the in fn.iliug to till the place she ongbL to have taken in the 1s till lU its iufancy there-enormous though it is already 
lists l1itherto wa.•le public are e~ces. ively_ inaccurate. T~t which wil civil engineering department. Gallet-y No.6, which contains - a.nythiug like an exhibition of actual ma.cbiuery would, 
lay bef~re ou_r rt'at.!ers may poS81b~y requtre s~rne correct• on, buL tho the st.dls of most of the b:n,lish collieries and all tho exbi- we ueeu hardly Aa.y have beeu irupoRSible ancl also use-
correo~ons 1f any are needed will be exceuH·ely small. b . . 1• <=! • • ' ' • 1 . 'h t• h ' · d f ' · 

F. t ' 1. t th' G _, p . Tl . . t 1t10ns of var, plate, and J.>Jg u·on, wluch we h:.we vouch- ess, as ~ e 1me as not yet arrtve or Amenca to sparP. 
KJ upp, Petin, Guudet et Cie., Schneider and de l'llolon, L:lpy, ·. ec sen . _ar more re e~u I.'S a ~;ma museum of · 'D) mg arge 1n e mec u1 toe. . . . u-s on our 11 comes o ranu n.'t. le rec1p1en s nrc I saf 1 to d f 1.1 ll us a , th · 1 · th ha ·ca11· 
(Beaucourt), and Whitworth for tools. mJnerals and mmernl prouuchons than part of a !'!reat . 'Vhen we turn to Fr-.wce we fi.nu that m coal mmmg, as 

Gold medals have been awarded to Sharp, tcwnrt, and Co., and exh_ibition of_ competing firms, mu~h le~ of com~ting m e,·erytbing else, her utmost prowess has been put forth 
ll!erryweatber for steam fire engines; Howard of Bedford, Clayton natiOns. I t lS the old story, we beheve, m England-we to show the world what she C.'\.n do, and no one CiUl deny 
and ShutUeworth, Fowler, Garrett and Sons, R:·~nsou1e and Sims, are tired of exhibitions. What. good do they do liS l wLy I tb~t Rbe has succeeded well. IIcr admirable school of 
and ~ornshv; H<I\V~trd and 13ullougb, of Accrmgton, for looms ; should we tuk~ such trouulc about them 1 AnJ the result I mmes, which has sent forth au army of traine,l engineers 
Leemmg of Bradford, Hodgson, Hooper, and llenloy. is that we find ourselves altogether iusignifi.cantly repre- ah'C:Udy to contend with the peculiar difficulties under 
P::;se;r n;;~sJt:;k~~:d'cn:.~e!~;:;rr~!~e:.1ni'r~at!·gb~~~.c;~; sen ted as rt>gards our st~pl~ indnst~('S. 1 t is not that we '~·hicb the trade labours in Fr:.wce, has furnished quite.<~. 
pulleys, recently illustrated in Tu.e EMJNE.EU; Glove1·, gas hav~ ~ny f~ult to fiud w1th the quahty or good taste of the libmry o~ maps and plan~, arranged on ~ l'U·ge ~tand lll 
me~n; Gwynne, centrifu~'ll.l pumps; Lloyd, f11ns; Pooley, grain- exhib1ts dtsplayed, but that as compared w1th other the machinery ga.llea·y, bes1d<.'s endless secbous which cover 
weighing n1achinc; Ueading_ Ironworks Gorupnoy, s~ean1 engines; nations t hey are absurdly small in size and few iu uun\ber. the. walls .. To a.tterupt to descrihe these in genera.! would 
S~and ~d lllu.son, ure ~ngtnes; Tangy~, pu11~1 tac_kle; WeaLon, Many wiU, of com-se, say that this is a matter of no conse- be lllil>OSSlble; we C.'\n only s.'\y of them that, o.dmirable in 

bdiutftetren,t,~a.lor8b1unlocks! dDavtCes, sDtcamB stnker; Idhwcru ~s oTnd c.",rt- quence, tlaat we are tbe great produce1 s, and that e''ervbody detail, they show well the extent to which hi<rh scientific 
, .. n o. ' e crgue an o. . anne k . b d I. .f h. . 1 h . <! • I t• h L b t. • t I , b th . 9 d. Walker, IWcl Co., Keighley, Bradford; Parkor, Dundee, Hat: nows tt; ut we ouut 1 t IS l S a to~~t <'r a safe hoe of I el nca JOn a.s een rongd" ? uear, o. 10 t~e tscove~y 

tersley, Keighley, Schn.tidt, Haywood and Co., Hall, Aveling argmnent. There can be no que t10n whatever tbat of the small and scattered mmernl basms whtch are dts­
nnd PorLer, Stlllruelson, Mnrsbnll WJd Sons, Bontul, Ric! •nond I although the raw material, the manufactures, and the ma- persetl over France, and in the practic:u development of 
and Cbun~ler, Rouo~ and Co. , Turner, E. R. and F. , Colon~~n nnd chinery exhibited by England are, on tbe whole, still much them when fomHI, notwithstanding the disjointed nature 
Norton, Ptckslcy, Stm~. and Co., r enney and Co., SmJth ~nd in ad vance of what olhe1· countries have sent yet f t·om the of the strata iu aenera.l. 
Sons of Pe118enball, Lillesball Companv ; l 'ooley, for wc1gh- I . . . . . '. . W f d · 0 • • f . 
bridg~s; Turton and son, Elliott, Lndd, Selmnn, st11mford, Adatus, ~ene~·ally d1mmuttve proport10!1 of the exbtbits, e pecta.lly e re erre 10 our uupress10u o the 2Gt~ April to. the 
Blackte, G. l3lackie, Nicole, and Captain Benham Bowser, BRrlow m mmerals and manufactured 1ron, England has lost caste, annexe e_rected and a.rrnnged hy the Coal M me Commtttee 
nod ~oMs, ~rewson, ~wkins, Keaselmeyer, Langworthy, Tol~on , in the opinion at least of the great majority of orrlinary of the _Loire, which was then complete, and to our de cription 
1\Ia~tcr, 1\hcldlcton, M.ttcbell, Sbcphc~d, WtlleLt,~. Greenor. Ln~ng, obsen ·ers. Th~ ~*feet !Day be in~itesimal-for af~e1• all of whtcb we h:1;ve no~bing to add. This is a. fair sample 
Re ey, Small Arou Company, Whitworth, ~ocks, Plumbago the effect of exhtbtilons 1s only t tnnsJtory-but we mamtain of the manner lD whtch French coa.l owners ha,·e taken the 
CoJOpnny, Fox, " ' alker, Md <Jo., Galloway, Htcks, Hargreaves h h · · · ' . tt · 1 d b · · · h · 
and Co., Porter. 'l'homu, Wanzer, Blancbarci, Blashfield, Chubb; t at uman nature IS too susceptible ?f the un_presstous ma e~ ~ laD , ut 1t lS m t e mam gal~ery that. we find 
C. V. Cole, J . Cliff and Son, Doulton, Robb•, .Jennings, 1\Iaw and made ~y appearances to enable any portiOn of soc1ety com- the prtUCipal development of F rench coal uutallatlon. 
Co., Peake, P~ham. Wh:ite Brothers, C,olomb, Denny, Gisbo!"D, pletely to despise prestige. The only English coal-owners (To ~ continwd.) 
Hals~ad, .ll~arlfn .• C. Mitcb\ill, Palmers Cowpany, Ravenbill, who have taken much trouble about. their exhibit are the 
Renn.ae, J. S. ·"hlte. w ·a Cal dlr C dtb t • l 

The following is n. list of the British exhibitors to whom the 1oan °' an on. 0~1 pany' an ey cer am Y are 
bronz;e mecltll bas been awarded:- amongst the. number. 10 Englan~ ~.ho could best ha~e 

Messrs. Cole, Stnth~, Aire and Calder Edmondson J . Green afforded to dtspense wtth any exhtbttJOn at all. I n the1r 
Beaton, Pella_tt, Ward and H~he., Webb, Mappin, 'Vatherston; narrow sLall they exhibit a model of the en!!ine-bouse and 
Shaw and F!slter, Benson, ~:L~xton, Holdsworth , Johannsen, pit arr-angements of the Crawford pits, and above it is a 
~·e!l, ~- VJVJ4'r, Walker, "h1te, Adatru~, B!'Own and G~en, beautifu lly executed section of the strata, includiua nine 
AAOilJ. Philp, Solomon, Muegnve, Woodcock, Gtbbs, A. L. G1bbs, f _, · h · · ki. f · 0 
Aberd1u-e Comvany, Adc.lil, Baugh, Betts, Birmingham Iron and seams o cow ~et Wit tn SlD ng or the W~gan cannel 
Braas Tube Company, Blaeoavon Company, Bodringalt, Broughton ~t a depth ?f 5~o yards. Tbe sum of. all tbe worka~le coal 
C01apaoy, BwlU:a, T. Clark and Oo. , :&!linK'• ColupaDY, Daria m the section lB about. 30ft., the thickest seam bemg ift. 

LONO AND SHORT RTFLES.-In consequence of tho recent report 
mnde officially by Lieut. J. Leoky, Assistant Instructor of 
Musketry to the Woolwich cliruion Royal Murine Light Infantry 
to _the effect that the balauce of superiority, and tho accuracy of 
tiring over ~be 750 and 800 yards' ranges, during their t>ractice in 
tho Woohncb marsh, under his superintendence, wn.s noti6ecl in 
favour of the fivP-groond abort rifle, which be state~~ u as supe­
rior to the long weapon a.a tb~: Snider to the ~lcl Enfield the Lords 
Comwissioners of t.be Admirslty have ordered n. do~chment of 
twenty picked men, to bo armed with an equal number of the 
two weapons, to go through a competitive course of firing. 
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UNIVERSAL EltDIBJTJON OP 1867- SESSJONS OP TB.E SOCl:ETE 
D' ENCOURACE&fENT IN CONNECTI ON WITB TBR E XBlBITlON. - At 
these meetings M. Lamy bas lately communicated his most recent 
researches on thallium, glass, nod crystal. Towards the end of 
1864, on causing thallium to react on ordinary or ethylated alcohol, 
he obte.ioed tballic alcohol, ~he heaviest of liquids after mercury, 
and that wbicb possesses the greatest refractive and dispersive 
power. Ria first attemfta at the substitution of carbonate of 
thallium for carbonate o potash in the manufacture of glass were 
made at Lillo, but ou too e.m!illa scale to give any posit~v~ res~lt. 
They wero repeated at Pans m the laboratory, and the vttlitication 
succeeded well. It bad a certain amount of transparency, but it 
was fibrous, as it could not be given a sufficiently long and com­
plete fusion. Finally, ?11. Lamy addressed himself to 1'11. Foil, 
nephew and successor to Guinaud, the most akilful maker of 
crown and Hint glass in Frnnce. The last trial was made with a 
charge which cootl\ined eix to seven kilogramm01 of carbonate of 
thallium. The difficulties were great, but l\L Fiel was not to be 
dt~couraged, and by perseverance he obtllined at last an irreproach­
able cast of thallium glass, very clear and briUinnt, and ot'rtain 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 alreacly been found that the glass 
ge.ins greatly in whiteness by substituting the aulphate for the 
carbonate. Th.i.e glass is the heaviest and most refractive nod dis­
persive known.. M. Lamy also presented to tho notice of the 
aooi6tc, in the name of l\1. Fiel, o. number of discs of dint glass, 
one of which, the largeat ever obtained, is a veritable tour dt./()TU. 
Ita diameter is 71 centimetres, and its thickness, whtoh ia abun­
dantly sufficient, might have been double, for on the so.mo table 
may be aeon an enormoWI block of flint glass of incomparable 
purity, which came from the ao.mo pot. The faces, which ho.vo 
been cut parallel in different a.zimutbe, havo not revealed any 
defect. It ia therefore r.robable that this diao will form a magni­
ficent object glass. It will be nearly sa large as that the construc­
tion of which waa long ago reeolved on by llt . Le Verrier, for 
which the Legislative A.saembly voted we believe, 400,000f., and 
which was to have figured in tho Exhibition of 1867; but it ia un­
fortunately only rough hewn, for nothing seerDJ to prosper within 
the sphere of action of the Imperio.l Observatory. 
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CAMPOOLY STATION, GREAT INDIAN PENINSULAR RAILWAY. 

-

--

SKETCHES OF INDIAN RAILWAY SCENES. 
II. 

D oRING the construction of the Bhoro Ghaut incline on tho 
Great I ndian Peninsula Railway in India intended to connect tho 
line then completed in tho Concan below tho Ghauts with that 
in the Deccan above them

1 
n. branch line was formed from tho foot 

of the incline, seven miles llllength, to the village of Campooly, and 
a tomporory woodeu station was built.Jor tho accommodation of 
the trnffio1 so that the through communiol\tion could be earned on 
until the JDcline was finished. 

On arriving at Campooly by the trains from Bombay passengers 
were forwarded in palanquins Md dumrics, a kind of vehicle on 
two wheels drown by bullocks, some of which may be seen in the 
engraving- up tho old road, which is very steep and crooked, to 
the roil way st..'ltion at Khandalla, where a portion of the Bbore 
Gbaut incllne, two and a-half miles long, with gradients of 1 in 40 
and 1 in 50, bad heen already made to the summit at Lanowly, tho 
woru on that part being very light. 

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

lu bullocks with cotton, seeds, and other produce were always 
on their way down the Ghaut in the fine weather from all parts of 
tho Deccan above, the confusion and crowds might be easier 
imagined than described, po.seengers often preferring riding on tats, 
the native ponies, managing so to thread their way better thr ough 
the moving mMs than tho palanquin. 

In the engraving are seen the stores of permanent way materials, 
etation fitti ngs, coko, &c., waiting to be forwarded. 

From this station could be seen the reversing station on the 
incline, apparently no great distance off, being, however, J300ft. 
above it. 

CLIMBING LOCOMOTIVES. 
TRE difficulty of surmounting steep gradients by the tractive 

power of the ordinnry locomotive for years obliged our engineers 
to keep their lines tolerably level

1 
or nt nny rate free from very 

heavy gradients. In course of t1me, however, the exigencies of 
traffic demanded that this difficulty should be overcome; our engi­
neers accordingly eet their wits to work, and of course overcame 
it. This was effected m vnrious ways, M various minds dealt with 
the subject, tho general objtct and the general result were to pro­
duce, more or lru effectively, what wo may term a •· climbing 
locomotive." Into the various methods of effecting this end it is 
not now our purpose to enter, the leas that some months ago 
an exhaustive paper upon the subject appeared in our columna 
from ~be pen of l'llr. P endred, C.E., which was rend before 
the Society of Engineert. Since then, Mr. Thomas Page, the 
well known engineer, who hM directed his attention to the 
question, hM perfected n design for a locomotive engine and 
:permanent way for steep qrndients and Alpine locomotion, and 
1t hie system we are nbout to describe. I lia precise object is to 
enable a tractive power to be got out of the locomotives, 
and the permanent way in use on rnilways, having steep 
gradients, exceeding that of the ordinary loco10otive Md woy, 
and be accomplishes it in the following manner : At steep 
gradients, in addition to the ordinary line forming the continuation 
of the lovela, anti on which the trnins run, 1\Ir. Pnge lays along­
aide the ordinary rails a broad tramway of stone. Tho surfaces 
of the tramways a.re roughened to give the necessary bite to tho 
dri'ring wheela of the locomotive, which are made very broad. 
The peripherie• of the.e driving wheels, which bear on the •tone 

-T-- -

tramwl\yll, are mado~of iron, and are serrated so , that they shall 
bite into tbo tramways. In order to prevent the engine leaving 
the t rack flanged or 1{\lide wheels are connected to the engine, 
being placed at nn nngle of 45 degrees, and arranged so tbo.t they 
bear on tho inner edges of the roils. These guide wheels bear 
no portion of tho weight of the locomotive, all which rests wholly on 
the trams. All the wheela of the locomotive which carry any 
weight are coupled. Although Mr. Pogo's system can be applied 
to ordinary locomotives, which can be adopted for this service, 
it is better for Alpine locomotion that specially const.ructed and 
independen t engines should be employed on the inclines, whilst the 
level portions of tho routo could be worked by ordinary tngines. 
In tho climbing locomotives the weight and tractive hold on the 
trams is increMerl by tho luggage, which is placed in a receiver 
constructed on the engine for this purpose. 

f'IC I 

.fiC 2.. 

The applicntion of l\Ir. Pogo's syl!tem to common ronda so as to 
permit or ordinary traffic crossing dc11erves attention when we ue 
rloing our be~t to bting the tn1ction engine into more general use. 
I n preparing wave nnd locomotive~ for traction and locomotion on 
turnpike roads Mr. Page follows the general levels and gradients. 
and on average ground nlmost en til ely dispenses with cutting and 
embankment. For a cheap line of way the trams nrc made of 
balks of timber mt>Muring about 12in. by Gin., and which have 
been prepared so as to resist decny. These t rams ore tied io nt 
intervale by timber t ransoms, the v.hole being bedded in ballast 
in the ordinary way. The inner edges of these trams are protected 
by steel rurfaces, which serve as rails on which the carriages run. 
Thus for thrre is a similarity to tho ordinary method of railway 
locomotion; but instead of the locomotive being run on the metal 
rails to produce the tractive force it i11 ndapted to run on the 
trams, being provided with wheels of sufficient breadth for the 
purpose. For t imber trams metal wheels are wed, the surfaces 
being roughened so 1\11 to bite into the trnm. The peripheries of 
the whee18, although roughened, must be perfectly cylindricnl and 
the roughing of a uniform chl\racter,M<l not such M to cut or abrade 
tho trams, but merely to slightly indent them. This roughing may be 
produced in a lathe; shallow intersecting grooves fot'mlld at angles 
with on.cb other, and produoingdinmond-pointed projections, answers 
well. I n railways for ord ino.ry roads stone tr11.m11 nrc not desirable, 
inMmuoh &s the fattening on of the eteel plate. is expenain work, 
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the stone having to be bored for that purpose. Should it, how­
ever1 happen, from local or other circumstances, that stoneltrams 
CAD lle ln1d to advantage, l'ltr. Poge meets the point by surfacing 
the wheels of the locomotive with a. different material. In that 
case be 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 aa that they may afford a great breadth of benring, 
whilst tho wear is reduced to a minimum. At the saruP time they 
muet be of suoh n nature as to afford great frictional contact, and 
consequent tractive power, in the locomotive. .Mr. Page proposes 
thnt the locomo~ivc shall be so arranged as to work at quarter 
power on the levels and at full power on the inclines; in practice 
the sterun may thus be cut off at less than quarter stroke on the level•. 

Railways constructed upon the system we have been discus~ing 
will come out cbe:1p, and al though they may not be adapted for 
the high velocities uaually attained on railways, they will be com­
petent for moderate velocities, Md might be found uaeful for 
mony locnlitics which would otherwise be unprovided with railway 
accommodation. Such, then, is the general character and 
bear ing of lll r. Page's invention ; as far M constructive detaila 
go there is little but what is clear without an engraving. 
'fo simplify tho matter, however, we have given, at F ig. 1 of our 
cut, a cross-section of a mil and tramway aa applied to the ordinary 
double-headed rail. Fig. 2 is a similar section of a way laid v. ith 
a Oat rail fixed on tho edge of tho tram. Tho rails are shown at a , 
while b, b are tho wheels running thereon, and belonging to the 
carriages. Tho tractive and bearing wheels of the locomotive 
engine nrc shown at <', c. Aa regards the practical working of tho 
invention, we have M yet no authentic information. 1\Ir. Pago 
hll.'l been working at the question for somo time past, and he 
iufonns us that. from actual trials- made only with very small 
models, howevor, ho has obtained some very remarkl\ble results as 
regards tractive power. For the present, in the absence of any 
prnotico.l results of much vo.lue, we muat decline to pronounce any 
opinion whatever M to the merits or demerits of a scheme we 
h•we placed before our readers as the last proposal in steam 
locomotion. 

EXPERUIENTS ON TORSION AND F LEXURE FOR THE DETBRMl· 
NATION OF RIOIDITT£11, BY J. D. EVERl.'IT. - These uperiments 
are the contiDuntion of those described in a memoir read on the 
22od of February, 1866, with some modifications in the opparatua 
employed which render the comparison between torsion and flexure 
more complete. The amount of torsion or flexure produced by sub­
jPcting 11. C)lindrical rod throughout ita whole length to tho 
uniform strain of 1\ link is measured by means of two mirrors hed 
to the rod ncar its ends, and on which, by the help of two tele­
scopes, arc seen by reflection the divisions of a scale and the dis­
placements produced in their images. One extremity of tho rod is 
fixed, and to the other is applied alternately a link for tonion and 
for flexure. Those rods, of glass, of brass, Md of steel, were eub­
ject.<:d to experiment, 1\Dd the following reFults were obtained, in 
which M, 11, and k denote respectively, in kilopmmcs per aquare 
millimetre. the resistances to linear extension to rupture 11nd to 
cubic comprcuion, anc.l r the relation of lateral contraction to 
longitudinal extension :-

011111. Brass. St~l. 
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SHA~ HOT-AIR ENGINE AT THE PARIS 
. EXIDBITION. 

P ROFESSOR RANKINE'S article in our last numbet· which 
whilst iL clearly pointed out the want of a more general 
exposition of the second fundamental law of th~rmo­
dyllamics went far to remove that want and was smgu­
L-lrly opp~rtune at the present moment. W e have ; ecenLly 
illustrated and described a hot-air engine of constderable 
size, containing many practical improvemen~s •. introduc~d 
by Mr. Shaw, of Boston, U.S., and now exhibtted by htm 
in tbe Champs de Mars, and we have met with so many 
persons of no small experience and ability.who hcwe ~een 
disposed either to overrate or underrate atr as a medium 
to be employed in th~o-mo~ors, that the want of more 
precisa knowledge on this subJect has been brought pro­
minently before us ~t a time wh~n we and many. othe~ 
were carefully watchmg the pradtcal results obtained tn 
this most recent effort to d~'•elope the a? vantages, and r~­
move the drawbacks, of atr as a subst1tute for s~eam m 
some classes of prime-movers .. It m•~Y not .be a.J?lSS fi.rst 
to gi,·e t he results of an expenment made .mtl~ t hts engme 
on the 24th ultimo, and then to compare 1t mth the per­
formance of the best types of engines using steam as a 
motor which are in common use at the present day. 
Tbe ~;econd law of thermo-dynamics, as experiment.'l.lly 
J?t-oved by J oule and Mayer, ably illustrated by Professor 
Tyndal, and defined by Professors Tbomso~ ~nd ~~­
quorn Rankine'* removes the suvposed supenonty of atr 
over steam in respect to the greater capacity for ~eat 
in the latter than the former. At the same ttme 
the advantn.,.es on the one hand and the disadvan­
tages on the

0 
other which air has over steam in ob~in­

ing this high range of temperature at a comparattvely 
moderate pressure, remain the same, <'lt;ld we _will point .out 
hereafter one or two cases in which arr engmes-partlcu­
L'\rly those in which it is possible to employ the products 
of combustion directly under the cylinder-have theore­
tic.'\! advant.aaes over steam engines as a means of utilisin~ 
power developed by heat. ~he followin~ are the results. ot 
a trial of seven hours' duration mat1e mth Shaw's engme 
on the 24th June, at which we were present during the 
whole time, and carefully noted every fact in connection 
with the performance and coosu~ption of the engine. . 

I t is to be observed that on thts day waLer was used m 
the reaenera.tor or auxiliary heater, which is a small vertical 
tubuh~· 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 cyEnder. 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 15 lb. above the atmo­
sphere, and found it to be only two cubic feet per hour 
twbilst 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 lubricat mg tbe 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. 'l'he fuel 
used is shown in the annexed table:-

Time. 

7.45 
7.60 
8. 20 
s.ar. 
8.'1!) 
9.40 
10.~5 
II. I~ 
12. I 0 

I p.O'I . 
1·4~ 

Foci. 

16 lb. wood 
66 lb. coal 

3 lb. wood 
22 lb. coal 
22 lb. .. 
22 lb. .. 
22 lb. " 
22 lb. " 
22 lb. " 
22 lb. .. 
22 lb. ., 

Observatlou. 

Fire Ugbtro. 
Englno started nt 8.20 a.m. with 41b. 

pre&~u.rc of air In producor, wblcb 
rote at once w 16lb. af'ter tbe Orst 
two or three strokes, ond attained 
171b. In aboot Ovo mlno~. The 
presaore averaged o little over 141b. 
tbroogboot the trlal. 

Alter 1.46 thocoglneran tlll3.20wlth· 
oot addition or fUel, lndlcatlng on an 
average 16-b.p. for the taat bour. 

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 liS ill.M 8 0 a£.1/0J.JJTIOU 
IIVillll PJU:.:~Ui£ ~W l6 .LBS 
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THE ENGINEER. 
cbar.,.e, as shown above, consisted of 22 lb. of fuel after 
the ~t charge for lightiDg the fire had been P';lt on at 
7.50 a.m. It will also be observed that the coahng took 
place at intervals of little less than ~ hour. :nus was 
,.tfected without any difficulty by opemng t~e li~ of the 
small circular hopper over the produce:, whtch 1s ?ut off 
from it uy means of a valve, the fuel bemg tW'O\VO lD and 
the lid of the hopper closed, this valve is opened, and the 
coal drops on to the fire. We bad supposed that the dis­
tribution of tho fuel in the furnace would have been 
imperfect, but, on the contrary, 'Yhen the fire-doors were 
opened after the eight hours' tr1al the ba;rs we~·e found 
to be uniformly covered with strong coke m acttve com­
bustion throughout. We may ment~on that although 
nearly an hour and a-half bad elapsed smce the last charge 
of coal had been put on (the engme running ~1 the time) 
there remained iu the furnace about 20 lb. we1gbt of good 
coke besides cinders, which was proved by re-closing the 
doo~ and leaviDg the furnace to cool till next .day, when 
what remained in it weighed, for coke, 22 lb.; cmders and 
ashes, 13lb. There was no escape whatever of hot air or 
gas from any part of the engine, and, as well as 'Ye could 
jud#re, t he heat of the external surface of t~e workmg part 
of the cylinders did not exceed that of un)acketted steam 
cylinders using steam at. 50 lb. or GO ~b. pressm:e·. 

Resistance to the engtne was obtruned by dnvmg a. four­
bladed scr ew propeller of 32in. diameter a~d Oft .. pitch, 
which is immersed in a. tank of water at a little dtstance 
from the engine, and has power given to it by a strap from 
the fly-wheel. This propeller, made uniformly about 
2i0 revolutions a minute, except during the last half-how·, 
when it was gradually slacked off from a fri ction clutch 
as the engine burnt down its fuel, and the pressu~e 
dimiDished. The mean pressure on the gaug:e commtmt­
cating with the producer was noted on each diagram, and 
always corresponded very nearly with that shown at the 
commencement of the stroke by the indicator pencil. The 
number of revolutions was also 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 131lb. 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 
sma.ller quantities at a time and more frequently than 
every two hours or so, as in this instance. The 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 bot-air engine of this size, and they are 
rendered more important because the trial has beeu made 
with an engine whteh has no'v 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 carrying the bearings there bas been no small 
ditticulty experienced in keeping the machine together for 
ita daily work; but there has been n.s yet no undue heat­
ing, wear, or deterioration of the working parts peculiar 
to the air engine, and it is in the various arrangements 
which conduce to this result that Mr. Shaw's chief merit 
lies. 

In conclusion, it is to be observed tha~ the r esult of this 
trial is not more and not much less t.han might be antici­
pated from the laws concerning the dynamic effect of heat 
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 tempera.ture of the gas 
expanded from the highest to the lowest point, divided by 
the highest temperature, counting from the zero of absolute 
temperature, i .e., 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 ita vapour for heat 
than that possessesd by air, but there remains a fraction of 
advantage, which is generally overlooked, but which ought 

IoLII in fairness to be registered on 
"!i the side of air. It arises thus: 

one section of the thermic effect 
transmitted to the medium in a. 

·-- --~--.1---. -----.._ . .,_ __ 1_~---~l heat engine of either cla831 and 
-- ._ _____ •---... .... wholly lost to useful work, con-

) --

I---, sista of the elevation of tem-.. , 
'...,, peratw·e 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 ma<:hine, after 

1\ ~ "' n "' II\ , ~ having performed all the work 
I ~ ~ rti :; : ~ ~ g e 9 I ,g .. that C.'\n be obtained from it. 
•-..... Jr...:::::::==-:1~ c.:c-:.:-:.:-::-.:.-~:;1::=::.... - ,--,------ ··--·---. - - .. ~ .. " This fraction of temperature, 
r ~1---·J.,~= -- ·----- ···----· · ~~··· · --..;;.; 1.... • 1·. we say, is wholly lost both in 

~o~ tbe following tab!e it will be seen that tbe regu­
lanty m speed of the engme, and pressure on the gauge of 
the producer: showed a. very satisfactory performance on 
the part of the engine. 

TABLE OF RESOLTS. 
Dnration 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 ~otal of work equal (for one hour) ... . .. 154·H·P. 
Total fuel used, deducting 20 lb. not burnt and 

18lb. of woocl for lightizlg ..• ... . . .' ... 222lb. 
Avornge quantity of fuel per hour per H.P. ... 1·4lb. 

. I n calculating the net work done as shown by each 
diagram, the power consumed in working the air pump~ is, 
o~ course, deducted from the gross duty, as shown by the 
diagram. 

'l'be fuel used ~V.:_'lS Carcliff coal of good quality; each 
• •· rr the nbJOiuto temperature or any unll(>rmly bot aubstooco bo dlv1dcd 

Into any number or equal part,. tho ciTcc:rs or those parts In cnWIIng work 1.0 oo 
I•Crf"rm"'l aro equoi."-~1.\QOORN llANitDI&. And as nPtllhxl to tbcrmo.motors 
loy Pror~·-or ThomJ)!on :-••Jn any perfectly corutructed engine the frac!lon or 
hrat con•orted In to work 11 cqoal to the range or temperature from tho blgbcst 
t<t the lo"•cst point, Cllv!dtd by tbe bJgboat tempera ture recovered from the 
'" ro or abl:lolnto temperature." 

i. the case of air and steam engiDes, 
but as the capacity for heat of 

air is only 0·24 per cent. that of w?,ter by 1·00 (~:ideTyndal's 
" Heat as a Mode of Motion,") the cost in fuel of raising the 
temperature of a given weight of air throu~h the portion of 
the thermometric sc.'lle above indicated, 1s less t han one­
fourth that required in the case of water. Assuming, there­
fo!·e, the temperature of the emitted air or steam to be 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 
s~eam engine. This saving, however, is small in propor­
twn to the whole heat either used or lo tin 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 subject of, perhaps, the greatest 
importance in all heat motors, viz., the efficiency of the 
furua.cc, we ftud at the fi.rs t step that the air engine 
using, as the one of which we are speaking does, the pro­
duels of combustion directly, attains at once the maximum 
of furnace efficiency, and when 1t is remembered that 0·4 or 
0·5 expresses the ordinary efficiency of furnaces in trans­
mitting heat to ~valer, the great gain that may be effected 
in this respect will at once be perceived. 

JuLY 5, 1867. 

There is, further, a cirCltmstance or accident connected 
with the working of tJ}js engi~e which it is urged, and n~t 
without reason, effects a certam amount of economy. I t 18 
assumed that combustion is more perfect when carried on 
as it is here, under a pressure of 15 lb. above lbe atmo 
sphere, and with appliances ~bich. ensure. the acr.w-ate 
regulation ~f the supply of atr1 bestd~s wh.1ch the gases, 
which burn m a Ltrge fire-box hned w1th bnc~ are under 
very favourable conditions for perfect combustton. C. H. 

SUSPENSION BRI DGE OVER THE DORDOGNE, 
AT CUBZAC. 

TRE Pont de Cubzac, constnlcted in 1835-39 from the design.a 
of 1\1. Vorg~s over the Dordogne, a. short distance abov~ the ~own 
from which it takes its name, iB one of the finest suspenston bndga. 
in Euro\)e, and from the difficulties involved in its C?nstruction ­
difficulttes which have been successfully 9\lrDlounted- 1.8 well worthy 
of notice. 

The Dordogne rises in tho mountains of Auvergne, and joins 
the Garonne below Bordeaux. At the point where it is crossed by 
the bridge it is about 17 Oft. wide, and 12ft. deep at low w11ter, 
with a strong current liable to be violently agitated by a westerldy 
wind, whilst from careful borings it was nscertained that tho be 
of the river consisted of fine sand for a depth of 82ft. It wu 
moreover requisite to provide sufficient headway for tho passage 
of vessels of large burthen up the river to Libourne. 

These considerations decided 1\1. V ergl!s on adopting the suspension 
principle as affording a means of crossing the river with as large 
spans a-dd consequently as few piers, 118 possible. With so trea.­
cbero:U a foundation it was necessary to reduce the weight of the 
piers to a. minimum ; for this purpo.se tho t~wers supp?rting the 
suspension ca~les were constructed m .cast 1ron, by which . me~s 
a saving in wetgbt of 3900 tons over pters constructed entirely m 
masonry was effected, and the number of bearing piles reduced by 
two.thirds. 

The totallen~h of bridge and o.I?proachcs ~ 696~·16~t., made up 
as follows :- Bndge proper, 17S7·6ft.; two Vladucts m masonry, 
820ft. each, 1640; right embanked approach, 2133·64; left, 
1404 ·92, making total of G966 ·16. . . . 

The distance between o.butme.nt towers of 1787·6ft. 1s diVlded 
into five spans of 357·52 ft. each, with a headway o.bove 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 plsl.n being that of a rectangle 46ft. long and l 6ft. 
bron.d terminated at either end by two intersecting arcs of a circle. 
From this masonry base rise two towers in cast iron, 84f t .. hi~ht 
connected just below platform level by an arch of an elliptical 
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 i. the whole iB surmounted by o. cupola.­
shaped casting, to wbich is bolted the saddle supporting the 
cables. 

The towers are built up in piers of open panel work, ten tien 
below the level of the roadway and fiveo.bovo. Figs. 5 and 8 abow 
a front and back view with a verticalRDd horizontal section of t he 
lowest tier . The panels in each tier are bol ted to each other 
laterally through the~ flanges1 six .bolts to a pan~l , but t he tie!' 
are connected by an mtervenmg rmg of a .,_ sectton, as ahown m 
Fig. 11, the vertical fia.nge preventing any lateral spreading. . 

In the centre of each tower rises a vertical column of a eruct­
form section, which forms as it were tho backbone of the structure. 
The exterior casing iB 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 F ig. 3, and the 
details in Fig. 10. The base plate is shown in plan in F ig. 7, and 
in section in Fig. 9; the thickness of metal is 2iin., that of t he 
lowest tier of panels being 1 hin. 

The strains which the towers have to resist arc of two kinds, one 
vertical o.nd composed of the permanent load 221·4 tons, of tho 
proof loadl47·6, makin~ a total of 369tons, half of which, 184·5 toDJ, 
1.8 the maximum vertt.cal weight on each tower. The sm.allest 
sectional area of the tower being 540 square inches, the strain per 
B<!Uare inch is only 6 ·83 cwt., an amount much loss than cast iron 
iB capable of supporting if direct pressure alone iB taken into 
account; but the varying strains to which the tower may be sub­
jected, and the provision for flanges &c., necessitates an increued 
thickness of metal 

Tho second strain iB horizontal, o.nd arises from the friction of 
the cables on the rollers; i,t.s amount is 24 tons, and produces no 
appreciable effect on the towers. During the raising of the cables 
the tower tilted Rin., not being then fixed to the masonry, but re­
turned afterwards to its former bearing. 

The a.rran,gement 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 de1iection being <12ft. At the point 
of suspension, 135ft. above low water, the cables piUis 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 tho bridge. By this means a 
series of triangles is formed, the summits of which are the points 
of suspension. The object of the above arran<>ement is to obtain 
rigidity, but this result would hardly appear to have been arrived at, 
for in tho recent discussion of the p:ter on the Olifton Bridge at 
the Institution of Oivil Engineers, . Barlow stated that b e had 
ex-perienced considerable vibration when standing on the Pont de 
Cubzac from the passage of b~t o. m!>derate load.. . . 

The ro~wa;v 1.8 of plan/ring la1d ~n cross JOISts, w~ch are 
a.rrnnged m pall'8, a suspens1on rod pMSUlg between each pau-. The 
width between handrails is 24'6ft. From the great headway given 
to the bridge the o.pproaches, as already stated, o.re of great length. 
and consist on either aide of a viaduct of twenty-nine arches and 
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 
plates having been placed on the masonry, and brought to a true 
level by the insertion of wedges of dry oak, wore tied down by bolts 
16ft. lon.g. On this ba-se wns placed the first tier of ten frames, 
felt being inserted between the joints. The .,_ shaped ring 

·connects all the frames of the first tier together at the top, and 
having been brought to a. true level as before, and the flange 
covered with felt, WM rendy to receive the base of the second tier, 
and so on for the rest of tho structure. For raising the various pieces 
a movable crane wo..s used, consisting of a. mo..st and cross beam, 
which was liftod as the work progressed, that part of the tower 
a.l.ready completed serving as its support. Tho grl!a.test weight 
raised at one time was about two tons. 

To obviate the danger of the bolt-holes in the horizontal flanges 
not tallying 'vith each other the upper holes were drilled in place; 
the bolts having been inserted the joints were made good in iron 
cement. 

The exterior casing wo..s erected first and next the central 
column; the two were then connected by the horizontal and diagonal 
bracing. The cupola surmounting the tower was a.fterwarda 
placed in position. This cupola can be made to bear entirely on 
tho external casing, on the central column, or on both together. 
The cables being in place the cupola was wedged up so as to 
throw the weight on the central column. The proof load was then 
placed on tho bridge and the joint between the cupola. and the 
t'asing made good. The object of this proceeding WM to throw the 
weight equally on the casing and central column. 

The bridge was commenced on the 5th September, 1835, and 
finished in September, 183!>, M. Emile Martin being the con­
tractor for the ironwork. 

[The above article is pre~ared c~et11 from an interesting account 
of the stnlcture by 1\L Emile Marttn.J 
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RAILWAY MATTERS. 
SP.\l'<ISJ:I railway shares are almost exclusively in French 

hands. 
THE bill of the London, Chatham, and Dover Railway Compa.ny 

passed itR first reading on WeJnesday. 
THE shareholders in the Ottoman (Smyrna. and Aidin) Railway 

have formed a shareholders' protection association. 
No country, it is asserted, can vie 'vith South Au.atrin. in the 

possession of all the elements necessary for tht> successful mMU· 
facture of steeL 

AN adjudication of bankruptcy was made on W ednesday morn· 
ing by l'tlr. Commissioner H olroyd against Messrs. P eto, Betts, 
and Crampton, who at once attended and surrendered. 

A RAILROAD convention is in session a t the Louisville Hotel 
h aving in view a. reduction of rates and the establishment of quick 
a.nd accurate connections. ::lome twenty roads are represented. 

IN the local trains from London Bridge station the Brighton 
Company persist, much to the annoyance of their passengers in 
crowding five persons to ait on o. second·class seat seven feet four 
inches long. 

T RE coal of the Buohberg and Podkamnig mines, situated in 
the centre of the South Austria.n iron ore deposits, is alleged by 
Professor Tunner, of the Imperial College in Styria nnd by 
Dr. Miller, of King's College, to be free from sulphw· ~nd phos· 
phorus. 

TRE P all M all Gazette says, it is worthy of not e that w e have 
at this moment at least five bankrupt railways crying out for 
assistance; and this is in itself a. fact sufficient to demand a. 
oba.nge in railway management so complete as only to be obtained 
from Parliament. 

TD J ubbulpore-East I ndian- line is stated to be now in full 
working. Th ere is a. gap, consisting of difficult works to the ex· 
tont of about sixty miles to fill up before the trains will' be able to 
work continuously over the two lines from Bombay vi4 Jubbulpore 
to Calcutta. 

TllB San P aulo (Brazilian) Railway Company have invited 
tenders for £220,000 of remaining deben tures, bearing 7 per cent. 
interest .. They are redeema~le at par in three years, are put forth 
at the pnce 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 .ro&.m at.will .through _the wilds of t~a.t St."\te ~nd Georgia. are 
proVlDg a. aenous mconvemence to the railroad trruns. Scarcely a 
train rnns at night without more or less destruction of stock, and 
not unfrequently half·&·dozen are hurled from the track and 
destroyed. 

At.L locomotives rectmtly purchased for the Union Pacific 
Ra.ilroad are constructed at> that they may readily be changed to 
coa.l·burnera, for it ill expected that the mines already developed 
near Boone, I owa, nnd those which are yet to be worked a.t the 
Blaok Hilla will furnish coal enough to allow wood to be clispensed 
with altogether. 

TRE Vice·Chancellor Malina has appointed the chief officer and 
secretary of the Great E..stern .H.ailwa.y Company to be receivers 
iu Chancery of the company, with directions (on the comp~tDy 
tldmitting that the net revenue was amply sufficient for the pur­
pose), to keep down the interest on the debentures, a.nd his H onour 
:11 4 o made a.n immediate decree to a.void the multiplication of 
s.its. 

IT is understood t hat the Great Eastern Railway is not in the 
most fa.vourable financial position. The late attempts to mise 
money for the undertaking have proved discouraging, and in 
consequenc~ of the little prospect of success it is fe r.H·ed tho 
directors will be unable to prevent the line pas~ing into tho hands 
of a receiver. l\Ir. Samuel Laing, M.P ., it is stated, has resigned 
his aea.t at the board. 

MR. BAXTER, the solicitor of the Great Eastern Rail way, states 
that the debts of the company if t hey abandon the metropolitan 
undertakings, will amount to about £3,000,000. The net income 
of the oompany is £900,000 a year, of which £500,000 is requir~:~d 
for the payment of rent·charges and interest on debentures, 
leaving a surplus of £400,000 a year, which, if they could raise 
sufficient to pay off their debts, will be avn.ilable to pay interest on 
all the preference shares and stocks. 

AT a. meeting of the Central Northumberland Company atAlnwick 
on Saturday a long conversation took place, and it was resolved 
t hat a. committee of shareholders be appointed to co-operate with 
the directors in such negotiations as might be necessary with a 
view of carrying 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 increase t heir 
subscriptions, so as to assist in raising funds for the completion of 
the line. 

ON the occasion of the late strike of the Nortb.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 bas 
recommended the turnouts who had not been reinstated to seek 
work elsewhere, the compa.ny having gained complete mastery. 

AccOMPANYING the notice of the Brighton Railway meeting on 
Friday week which bas been sen t to the shareholders, is a. circular 
from Mr. Laing, in which tba.t gentleman says:- " H aving consen· 
ted to become chairman of the Brighton Company in the hope of 
saving it from its present embarrassments, I am satisfied that an 
&.malgamation with the South Eastern CompltDy is tbetirst 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 grent importance with re· 
ference to the application to Parliament that it should be adopted 
by large majorities of the shareholders, I heg earnestly to request 
that you will attend the meeting to be held on }'riday, July 12, at 
one o'clock, a t 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 J ackson." 

TI:IE United States senators inspecting the Union Pacific Railroad 
after completing their work, held a formal meeting a.t Omaha, 
Senator Wade in the chair, and passed the following resolutions:­
"' That the Union Pacific &ilroad, over which we have passed, ex· 
tending more than 360 miles west of Omaha, to a point distant from 
the Atlantic seaboard about 1800 miles, though most of the way 
wholly unsettled, till the road was constructed, is not inferior in 
ita management, in the comfort of i ts cars or the speed with 
which they travel, to any ron.d over which wo have ever passed, 
and that the rapidity with which the road has advanced , startling 
the bufialo, the a.ntelope, a.nd the Indian by the sound of the 
whistle before they have time to get out or 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, a.nd rapidity with 
which the track is being laid, struck us with amazement, as we 
ourselves in the moat 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 
civiUsed man tbe great interior of ~ continent, relieving the 
Government of tl:Je nece~sity for mill ' 'IJ po~ols and opening a 
quicker communication than evt:- 1:-d nt known r "twcen the 
temote.st quarters of the globe." 

NOTES AND MEMORANDA. 
TI:IE Canada gold mines now number seventy.three; the miners, 

708. The yield of gold for t he last three months is estimated at 
£ 138,191. 

CHARCOAL is found not to be t he perfect water purifier it was 
t hought to be. After a. time it returns to the water the impuri· 
t ies it onco had separated. 
. I~ ~ stated that by combining ammonia with gun cotton its 

liability to spontaneous combustion is removed without injuring 
its ex ploai vo qualities. 

N Ew diamond localities hav~ lately been found in California. 
T here are fifteen places in that State where diamond.s have been 
found in washing for gold. 

Tl:l.E best Japanese small bells are made from an alloy of 10 
parts of copper, 4 of tin, ~ iron, J * zinc. The large bells are made 
from a.n alloy of 10 pa.rts copper , 2 lead, and 2 of tin. 

T I:IE metal iridium exists in the California.n gold. I ts }Jresence 
in the gold coined at the United States mint caused the destruc· 
tion of several v-.Uuable dies, and thus led to its discovery. 

HEnn BoETTIGER bas pointed out that the flue·dust which con­
denses in the chimneys of the zinc works of Goster contains oxide 
of iriilium in the proportion of one. tenth per cent. 

A CORRESPONDENT of the Cincinnati Ga:;etu reports that a Mr. 
Disman, of Upper Sandusky, Ohio, has discovered a. process of 
hardening coppe1·, an ar t which has been lost for nearly three 
thousand years. 

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

PROFESSOR KNOP, of Leipsig, while searching for crystallised 
specimens of crysolite, bas found a. new mineral, to which, from 
i ts appearance, ht> bas given the name pa.chnolite, from a Greek 
word, meaning •• frost. " 

CoAL tar is recommended in the Chemical N ews as an excellent 
coating of cisterns and reservoirs, to protect water from the lime 
and other ~alts 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 drivt' with steam 
of 150 lb. pressure. His project was, however, looked upon as 
chimerical, and a. patent was refused him. 

TRE P opula1· Scien~ .Review states that the November meteors 
were well seen at Kishnagur, fifty .miles north of Calcutta. 
Places from which the shower is now known to have beeQ seen 
range over a fourth of the earth 's surface. 

AccORDING- to Professor Rouleaux, of Berlin, the steam gun is 
statl'd, by Leonardo de V inci, to ha ve been invented by Archi· 
medes. '£his curious historical discovery was made by the great 
painter in an Arabian manuscript, now apparen t ly 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. 1\1. Nickles has shown that serious accidents have 
arisen through these salts of copper becoming incorporated with 
the crust of t he bread. 

IT is stated that the human voice, when speaking with clear 
articulation and supplied from good lungs, will fill 400,000 cubic 
feet of air, provided they be enclosed in a proper manner, and the 
voice placed and directed advantageously. The same voice s.inging 
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. CBATAUD performs an interesting experiment, showing the 
diamaguetism of the vapour of magnesium. H e 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 la.terally and t.l.kes 
t he form of a U. 

TBE illuminating power of tho gas used in variou.s cities bas been 
t~tecl by Dr. ~kla."?d with the follo~ing results :-;-Berlin, 
l o·5 candles; Pans, 12"3; London, 12·1; V1enna, 9·0; Edmbttrgb 
2 ·O; Manchester, 22·0; Liverpool, 22·0; Glasgo,v, 28·0; Aberdeen' 
35·0; Greenock, 28·5 ; Carlisle, 16"0; Birmingham, 15·0. Londo~ 
gas, he says, is worse than it ever was, and gives off large quan. 
tities of sulphut"ous acid a.nd other poisonous vapours. 

A WRITER in an American journal makes the following remarks 
on glycerine:- " I should regard glycerine as unobj actionable for 
meclicinal purposes if it forms a colourless mixture with twice its 
volume of strong alcohol and of sulphuric acid, a.nd if after dilu· 
tion with distilled water it yields no turbidity, either cold or on 
he~>.ting to the boiling point with sulphuretted hydrogen, ferro· 
cyanide of potassium, nitrate of baryta, oxalate of ammonia, or 
nitrate of silver." T his last test is an important one. 

THE water found sealed up in ::1. vase at Pompeii has lately been 
analysed. It was perfectly limpid, and scarcely rendererl 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 wo.s 1"032 gr. per litre. The gases evolved by ebul. 
lition were air and carbonic acid. Lime and magnesia were found 
in it; also phosphates in small quantity, and traces of sulphates 
a.nd even ailica and iron. ' 

M. Boo ING.\OLT has lnid before the French Academy of 
Sciences his researches into the effects and counteractions of the 
vapours of mercury, which destroy or reduce to imbecility and 
mise1-y so many lives in certain bra.nches of manufactures. The 
deadly influence of these vapours on plants, and t he 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 
the sensibility of the plates is as nothing compa.re<l with that of 
plants. 

MB. Sa MUEL lliLLOR has made many experiments with the 
alloys of magnesium with zinc, tin, antimony, copper, th:illium, 
lead, and other metals. Some of the results obtained were curious. 
An alloy of leau and magnesium burnec! very slowly; an alloy of 
10 per cent. of zinc a.nd magnesium had a specific gravity consider­
ably greater than that of the two metals 'vhen isolated; a 50 per 
cent. alloy of zinc and Dlagnesiwu was found to be more brittle 
than glass; a.n ingot b:ili 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. 

T RB four clials of the clock of the House of P arliament 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 
fo1· seven and a.balf, so as to indicate by its silence any neglect in 
winding it up. The mere 'vinding·up of the striking mechanism 
occupie~ two hours. The pendulum is 15ft. long; the wheels are 
of cast iron; the hour bell is 8ft. high and 9ft. in diameter, weigh· 
ing nearly fifteen tons. T he weight of the hammer alone exceeds 
400 lb. 

TRE subdivision of the carboniferous strata of France into more 
than forty distinct basins, with their peculiar distribution over the 
country, is very favourable to the development of industry, and 
entitles M. Burat to say in his report that France, without being 
p rivileged like England, is in a position to develope its production 
and supply its oonsumption. Tht production is now about 
J3,roo.ooo tons, while it "a" con ly ':.!'lOO,OOO tons in 1S:W. If it 
cont iuuth l to incre;u.e n~ the same 11~t~ it would be 60,000,000 tons 
in tl11' y.ar 1900-a qua1 tity which ~ I. l1ur:\t th inks out of all 
pn'vortion to 1he extent and richne~s of the French coa.J.fields. 

MISCELLANEA. 
T HE coal miners in l\Iercer a.nd Lawrence counties, P ennsylvania, 

are reported to be on a.notber s trike. 
THE water supplied to the Crystal Palace district bas been 

immensely improved lately, but the gas is simply abominable. 
T HE finest stearu coal in the world is said to be found near 

Pokin, China, where there is a. coal.field of 300 square miles in 
extent. 

T RE United States navy department have been experimenting 
on the use of petroleum for fuel instead of coal, and so far with 
success. 

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

TI:IERE is unfortunately no longer room to doubt that Dr. 
Livingstone is dead. The first accounts of the sad event were 
substantinlly correct. 

llfn. GnABAar, 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 sta.te that in quality the 
Thames water compares advantageously with the water generally 
supplied to English towns. 

TBE experiments with the Rodman gun at Shoeburyness last 
week proved that it is va.stly inferior to our 9in. 12· ton gun in 
range and penetrative power. 

THE passage through the present Blackfria.rs Bridge is very 
da.ngerous, 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. 
~BE dema.nd for petroleum 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. 

TI:IE quantit ies 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 J une 30th, 1866, 354,907 barrels. 

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

IT is announced that a.n instalmsnt 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. 

D R. FRANKLAND states that if the illuminating power of London 
gas be represented by 12, tha t of Ber lin and Bmningham is 15; 
of Manchester and Liverpool, 22; I nverness, 25; Edinburgh, Glas· 
gow, and Greenock, 28 ; Paisley and Hawick, 30 ; a.nd Aberdeen, 
35. 

A VERY clear account of the position of the I talian Irrigation 
CMal Compa.ny bas been prepared by the committee of the vro· 
tection as~ocit\tion of the septennial bondholders, with Sir Thomas 
Bateson, M.P., at their head. 

TI:IE dividend d ue on Monday on the South-Eastern of P ortuga 
Ra1lw y bonds was not paid. The clirectors are negotiating on 
the su' ject, and i t is hoped the Government will not adopt any 
course perma.nently to damage the credit of the company. 

A PROSPE<.:TUS bas bPen issued of the Anglo· Indian Telegraph 
Company (LimiLed), with a ca.pital of £1,000,000 in shares of £ 20, 
to establish , via the overland route, a line to Inclia under t>ne con· 
trol, with ~:xtensions hereafter to Singapore, China, Japan, and 
Australia. 

l'l!R. DION BoooJOAULT states that the Royal Albert H all 'vill be 
eleven times the size of Drury Lane Theatre, eight times that of 
'Vestminster H al l, and will be so large that a church of ordinary 
dimensions would stand on its floor and its steeple not reach the 
ceiling. 

T J:IE isla.nd which, according to San Fra.ncisco news, has been 
discovered in the North Pa.cific, 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. Basball and Co., Farington, near Preston, doing 
damage to the extent of :fl50,000, and depriving about 900 opera· 
tives of employment. The premises were insured in seven! offices, 
but to what extent is unknown. 

TI:IE three Albany fi.nna now consolida ted under the manage. 
me.nt of John A. Griswold and Co. are making arrangements 
capable of p roducing annua.lly 20,000 tons pig 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. 

AT a meeting of Clyde trusteeR, held in Glasgow on Tuesday, it 
was reported tha.t t he revenue of the trust fo1· 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 
ti"USt. 

MB. FBA.SEB, O.E. , the deputy~assistant·superintendent of the 
royal gun factories at Woolwich, who has so successfully intro­
duced the system of cheap construction, is informed that 
Sir J ohn Palcington, the W ar 'Secretary of State, bas decided on 
awarding him, a.'l a first instalment, in recognition of the advan­
tages accrued from his invention, the sum of £5000, to be paid 
forthwith. 

TI:IE Australian Government Gazette 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 2,823,065 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 produce per acre bas been fourteen bushels 20 lb., as 
against eight bushels 44lb. 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 t he 
numerous vessels wrecked in the ice of the ' Vhlte Sea. The 
Board of Trade has at the same time under taken to make good 
any loss to the owners of the vessel on account of breach of 
charter, forfeiture of insurance, &c. 

TI:IE l ead.ing I talian railways~and, of course, the minor on~­
being in a very embarrassed state, the l\iinister of Public Works 
bas submitted a bill to the I talian P arliament authorising the 
I ta.lian Government to acquire the Roman, South Ita lian, Calabro. 
Sicilian , &c., 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. 

THE Royal Agricultural Society are dividing the live stock 
department temporarily from the implement ground in order to 
prevl?nt confusion during the four days set apart for the prtllind· 
nary trials _of implements. The Great Eastern Railway Company 
is engaged m dehvering goods, and the general public is now neces · 
sa.rily excluded from the show ground until the commencement of 
the t rials for imple1!'en~s on W ednesday, tho lOth inst. DytHuuo. 
met~>rs and (lther sc:ent1fic nppnrntus lH'C heinz en ·clud for the pur­
po ·P _of tr~tin~ the cal'abillties of steam engines, thrashing 
machines, &c. 
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F L 0 A T I N G D 0 C K S. 

F!.O,\TIN l llOt:l\. Af~CAI.L \0, MESSRS. llANOOLI:'U, J::LDEB, A~"D CO, E~C:!NL ! : I!.;. • 

FLOATINO DOCK FOR DEft)lUOA, 1\IESSRl!. CAMPBELL, JOUNSO.N, AND ('0., E~Cl.SEJ::Rl!. 

IT i'l not improb:~.ulo thl\t. tho succe!l!! which attended the building them in certain localit.ic:1. Regarding iron as a aub:~ti­
a.pplication of fi~Jatiog gates to st.:ltiona.ry dllcks, firo~t introduced tuto for t.imbor, it il.i but natural to expect that, notwith.abnding 
into this country by Ooncra.lBontham under tho name of fioatiog it.i ex.ton~ivo adoption at the present day, nod the variety ot 
dams, led t.u an exton~Jion of tho principle to docks theauelves, ongioooring and architectural purposes to which it is made sub· 
and thus, wh ~t was origin•.-Llly a.d•>ptcd ;,~ particulari will probably aorvient, it has bot.~n anticipated in m,my of them by the materiAl 
be applied in. wtiuer11ule. Two otbt.~l' circumstl\nce:J hwo, which it ha<J aupo•·sodod. The earliest floating docks were of 
doubtlod:l, contributed to t.ho construction of flonting, dry, or timbe•._ About ninety ycM<~ ago ono w..L~ built on the Th,\mes, 
graving doclc!. Tbo ooo ill tho enormous expense attending and thoro ill ono 200rt. long by 60ft. wide and 22H. deep llt 
aimillilor ll tr\loturi .i o( W~iionry, llud ~hi other, thi impoasibility of bhr•eilled, l.ntilt abot.tt t wenty yiarlll ago at a co11t, including 

enginM and all machinery, of £15,000; the timber being in a 
perfectly Mound condition. In America wooden graving dock.tl 
were constructed upon a moro extensive l!calc, which is to be 
attributed to tho same ca.u11o a.B that which led to the adoption o( 
wood in u.ll tbeir earlier tJtructurcs, viz., the compa.rntivo cbenpnOIII! 
and abundance of forco~t,.grown timber in modt new countric11. One 
o( their carliOl!t specimooM, in addition to the later exnrnplcs o( 
tbe box nud sectional dtock, wn!! what was termed the scrow 
dock:, tho aido• of which conai.atcd of pn.ru.llol rowo~ of piling. 



10 
Whatever doubt t here ma.y be about the other~<, there i8 uoue 
a.bvut tbe sectional dock, which haa prO\•cd a cc,mplote failurc­
thvu.gh the fact of it..<~ heing built of tim bur n1ay htwe a great. cleal 
t<J clo with the circuUllll.allCC. AB the chic( application or i rull 
tlua~ing docke is for the purpoao of r('pairing vc!llels on foreign 
~:~!..~Lions, and where t ho conetruction of t bo ordinary graving dock 
i>~ attended with almo11t iOIIU)lur-aule ditiicult.if:d, we lw.ve selected 
two o£ the former· tlci!eription in illu.8trotion of our articlu. All iron 
fl oating d,,ckH may be coiUiidorod aa partaking of tho same form BJJ 
the 11hip1S they arc intended to eocl011o, and umy Vll, therefore, 
roughly snid to be of ~ somi-rcctnngular1 eomi-cylindricnJ, or 
semi-ellivtiool ehapo. They nre, in~~~. abrps : take.an old rnan­
of-war, BCOOp her out, ant! llhe i.e virtually a ftoatll)g dock for 
any vCl'lllel amnllur than bcMJclf. More than a century ngo this 
rough and roorly plan of converting an old bulk into sotnoLhiug 
lrllcful was In eono in1tlmco ootUAlly carried t~ut. Viewing docke 
and ~:~b.ipe iu thu light t•( IIOmi·tubc>~~ of 11 certain ehnpe o.nd thick· 
nc•<~, thtwO is thi• impm-tAnt difference to be obHOrvCll in tlu, 
theory' of their r·cJJJ>OOtivc constnJctioiUI : tho cmo il1 a Ul'ftcod 
tube, tho other ie not, nud berein lioa tbe principal wcakoesa of 
a floating dock regarded at a piece of frnmewor k, a frame, moreovor, 
requiring a ver·y high degroo o£ inherent rit.-itlity. 'l'bo trans­
vcr~c girders, clock 1Jeam11, nnd tho deck rteelf, of a veMcl, 
whether of timbor or i ron, o.ct the part of n powerful stiffener w 
tho whole structu re, prevent it getting lnterally (JUt of 11hape, and 
make aU tho stro.iM ,.clf-cont.a.incd. Wi th a duck tho ca8G ie 
otherwise, ~nd but for the prc111mrc of the water on tho outsirle-
a countcTilCtion which iJJ in a great mcaeuro lost whon the vCIIIJel 
i8 docked, it might be compared to an inverted roof without a 
tie rod. 

Above is rcpreeented a. pen~pccti vc view of no iron flo1ting 
dock, constructed a IJhort t imo o.go by M C8iriJ. Randolph, E hler, 
and Co., and 11cnt. out io section& to (;allao for t ho C,Lllo.o Dock 
Company, where it waa completed nod launched. It ill rcct.nn· 
gular in scc:tion, and the sides IJ"ing vertical nre not open to so 
great an extent to the weakncs.s already described M the other 
docks all'lo ilJuetroted. The total lenptb is 300ft., ineido breadth 
76ft., and insidu depth 80ft., and rt weighs about 8000 tcnn. 
From t he bottom of tho floor, which is 50£t. wide, LQ that of the 
dock ill Oft., nn<l tile 8lop1ng part of the bottom connecting it 
with the vertical !!idea. at A, halt an incliue of one ao<l a 
q uarter to one. Botwecn the inner and outer skins t.bero iii a 
distance of 12ft., tMk.ing the out..!ido breadth of the dock oxnctly 
100ft. One of the most important featur06 in tho dc."ib'll8 under 
m1tice ie the introduction of water-tight lJulkbead compartmen ts, 
and it ia to the abdeooo of these in the earlier examples o£ Ooating 
docks t hat may bo tm.ecd one of their cb.ief causes of failure, which 
con~risted iu their Jial.lilityt.o turnover during the operotion of dock· 
ing thu v011el11. 

This liabili ty can bo diminiahed to very smnllJ,roporlion<l, if not 
altogeth<.rr obviated., by n prC•fJCr 11y8tcm CJl water-tight bulkhcail8. 
:Mat..hcma.Licnlly, the t.emlcncy of a dock to <:a!ll!ize may bo tlrus 
exprcased. Putting F for the overturning force acting upon t,oe 
dock, and N for the number of compartments un to whicb it ia 
dividcd by bulk.b~.oade, aod F ' for thAt. acting upon another, nod 
A' for the number of eeparnte chambCTIJ contained in it, then 

}I'' X A'' 
making A'< A, we bAv& J•' = A

2 
• CoMequcnt.ly, if A' = 1 

. buJ F F' ' - . -that 13 when there are no khea.d.8- = A 
2
, or the reLO.LtlVo 

TIIE ENGINEER. 

of pipcn iu ~Such a maouer th~t water can be let in!J1 <Jr puropecl 
tJut:. of any one or more of them t~cpnr,Ltely a~ mny bu reel ui1t:u. 
'l'o pmviclu for cunt.ingencie. tho pulllp.i a.ra 110 ar-rtmgod tluJ.t tho 
entiru force uf one pump can IJu conceutr.Lted upun any one par­
ticular compartownt. 

Pa&'3ing on to J<' ig. 2 we hAvo nn isometric view of an iron 
floating dock in a variety of [JORitions, demonstrating tho met.hrxl 
rJf maooou vring a. vessel in and out.. It i.8 being conatrueted on a. 
very largo IJcale IJy MC88re. CawpbCJIJ, J ohneoo, and Co., at their 
worlol at Silvertown on the 'l'h.Lmel'l, nod when fini11hed will be 
citlll.lr Kent. out in t~cct.ivnll \.Q U ·rwud.a, tJr ,1.11 batt been suggested, 
towud out entire, thu.8 olJvi.ating tho uccei!Jrity of J?Utting up a. 
small eJJtablillbroont thoro to fit it together. It is mteoded for 
the 11crvice o{ Government, nnrl is capable of berthing ~:~hips of 
war of the tonnago of the llollerophtJtl. In dimclllli•>ns it con­
&itlembly oxcoorl'l tho ox.allll•lo we lrrwo alrciJ.(ly doscrilJed. 'J'he 
longUr t•vcr nil ill 381ft..; ontllido brc:.w lMr, 12Jft.; aod imuclc, 84ft..; 
d!lpt.h over all, 72ft. l o11t.ead <Jf tho llidu1:1 vl'ing vertiCAl they are 
curved outward.H, with o. batter of one in Mix, !Jut, apprr1o.ch ucarer 
tho perpendicular at t.Lu top. Thl' outer nnrl inner ekioa nro of 
haJf-inch boilar )Jlat.e, nod thoro arc, in all, tift.y water-tight com· 
partmont.e. !:lovun wnt.cr-Uglrt lougitmlinnl l)lllkhend.s run tLe 
entire length of tho t}()clt, while Lhe fnnoo ia bold togot.hur by 
nio,, Lro.OJJverse box riiJ:J, nl~ wat.or-t.ight. Vertically t.be dock 
may be divided into three st.rlges, tho fir11t coutninitrg the upper 
chnmbeMJ, the eecond tho baluoce compnrtmeotl!, and the third 
the loweJ~t or air chnmbt·rs. A glnnce at Fig. 2 will explain the 
modt.U opcran<li. When n. ehip ia to be docked tho water ill 
pumped from the lower to tho upper cbambcr8 until the dock 
einkB and mumeJJ tbe })()8ition ehown nt A, r~:.'}.{ly for tho floating 
in of the auip A', which grounda upon the block.!! prepared for 
it. 'I' he water is then allowed to r•w out of tllo upper cham boMJ 
or tanks, and tbe dock, t ogether \vith the ve8801, riat:s about 1Oft. 
out of the water. Vloa.ting cnillsoM, the form and coOJJtructioo 
uf wb.ich con11titu tes part of the patent taken out by tho inventors, 
are then 1mbmergcd at the two encla, nnd tho water thAt hBJJ 
n<Jt been removed from the dock is ru_n off lJy cHpo'!iaL val vc11 aud 
contrivances for the ] >Urpo801! into the air chfLfulicr~~, where i& 
rPmains unW afterwards pumped up again into the upper tankJ:i 
in t>rder to Rink tllo dock for t ho receptitm of another v0o1;el. At 
U io Fig. 2 ia rot'rol!cutcd t.bo duck cloaod, with the caifc~Wns and 
tho ship b.igh and dry inllide it. (; ahowli the dock with the cai.Siwos 
removed. 'l'o cnreen the dock c.vo1, all that is n eccHsa.ry is to let 
t he wat~ into tho upy>or t.anlul oo CJOe si.Uu and CIDjJt.y it ont of 
those vn t he other, and alrn1.Mt auy anglo of inclination cau ue 
IJbtainul, WJ soco at D and E. Wl.on tho Vel'~(:)) is ready to leave 
tho drJck tho external water is ro.admit.tcd until the inside and 
ouundu lcvul are the AAJuo, tho cai.lworl.B ruwovccl, and tho vct~~Wl 
flor~tcd out. AntJtllcr f1 ·aturu is represented at f ' anrl 0 , wtLich 
con11irrtM in using t.ho d<Jck for pladng IW'Inll v(lc!8(!ls tr poo poo touns, 
upr.n which they CAn bo floated into l!l.lfLIIr,w water and repairl.ld 
at Jei l!ure. 'l'o occupy n. d1Jck Ctl.p.!IJlo of nccoul!lJ'Kl.cting a ~thip 
of war with a ve~J~~el of il18igni6cant. l'lizu ::md !J,nnagc, oven if tho 
ownc:rs choso to pay the fuJ l cluOR, wcmlcl cJbvivUidy !10 atJ abuHe 
of ill! capauilitic11, and it is to r1·morly thiJ! that the pontoon 
system, which ill not cou6ncd to tlto dock in queJ~tion, hill! IJor.m 
devisod. A ve88el ill shown up()n a pontoon witLw tLe duck at 
J:o~ and is IIU p{JO&ed o.t 0 to bavo IJwn Uonted out ready to bo 
towed wherever i t ma.y be desiraLJe. Auout 8000 tcrll of iron will 
be col18umed in the.manufucturo of this coonnous structure, and it 
i.8 proposed to launch it LroadKide on, which Wi\.1:1 tho plan a.dopt('d 
in tho ln.unching af tho one a.t Callao. A pcauliar feature in ~1e81'rll. 
(;nmpbcll's dock it! t ho J•lan adopted for repairing tbe <lock il.3clf. 
Jt C01r1iets of a three Bided tank open at Uw top, which it! mtulu 
to oorrOIIJwnd tiJJ nearly 1111 podl<iblo to tbo ahnJ.e of t ile boLtom <Jf 
t L.o dock, and can IJo trnn port.OO nlong it to any part requiring 
ro{Jdir. Having jJIA<:<xl it in juxt.:J.po11itjrm 'vit.b t.bo drunaged 
part the dock JM1 oithOT lJe 11110k a. little, or better &till, 110me of 
Lho wawr may bo JNIDJIO{l out of the tank, and it cao IJc uwle to 
11priog tight to th.o hottmJl of th~J dock and tho juiot secured 
perfectlywater tigbt. 'fbo watf-rcau then IJe puwpcd out of the three 
eidM of the to.nk, ancl men und ma.tt.'Titlla int.roduc:OO for car·ryirrg 
out the uecea~Sary rcp:tirs. l t 8hould amo ~ wontioncd that t.L.u 
pat.cntel.l3 have provirlcd for tho prvbaLic coutiogtocy of seii-pr·o· 
puleioo, n very prailsowortby prec:mthm, ctm •id~oriug tho peculiar 
service aod the lucalit.y !or which the d1,ck i.8 i.ntonded. \\'o arc 
dr.:cidedly of opinion, clCI!j1ite o£ much tbn.t 11M IMln &ai<l to tho 
CtiiJtrnry, LL.at. fJ cJating dtJcke can lJ'.t only dock vC&t~ela with 
fJeliect 11afety, but nrc likely to yil.lld ~more rcmwr&rutive profit 
than thllir stationary t..rethrlln havo cvor don\!. 'l'hoy aro p•·r· 
fcctly inrlepcndeu t tA aJI coollideratione of foundn.tionH and 11pcci.'\l 
eituatione, nnd their ll'ize ht simply a quCHtion of coet. Wo ahoulcl 
not omit to menticJn among ~bating dCJclut tho hyd mulic lift. <lock 
of Mr. Edwin (;Ja.rk, which, aJt.IJougha triurnph oi onginccring tckill 
and mr.:cbanical ability, is not adapted for univcr831 npplicatiou 
eirnila rly to thoHc d08C'I"ibcd. It, wor(l(•V<•r, is nut strictly 11po.•king 
a floating dock, inMmucb as it !lupeud11 for its support upvn iu 
oonnect.iou with tho land, nnd itA erection premillcs thu pofl11i1Jility 
of bcingable to put up tho c.&kt iron coltw:trul, n feat !Jy no m~~o s 
certain o! o.ccomplillbmenL in every locality. A floating tlock 
proper ia (JUC wbich d~pondll, like a 11hip, upou the wat.<:r solely for 
1111ppvrt, nod reqnir<m nothiJ1g more than what ia common to 
both of them, that i11 11ufflci ·nt depth of wl\ter tv float in and a. 
secu_re hrJiding grou_nd for ancb<..-age. 

tcodonc::y for o. dock to capsize is inversely M the square (If tbo 
n umber oi 11eparate compart.mcnt44 into which it is divided by 
b ulklle81le. At A, A there are 11trong watertight bulkhea08 
running the whole length of the dock, and otburs at. B, B, the 
interm•~dio.te spa.cu A, .B, being tho air space, and Herving for tho 
purpose of displacement. There are aleo lon~ftudinal water­
tight bnlkhcada at (;, C, and a. strong longitu1lino.l girder r•t D 
which is not water-tight. T rnnBVorsely t here are six water-tight 
b ulkhead,. running acroiiiJ the whole croes section which divide 
tbe dock into rroveu IHipllomte air chambers from B, B to A, A, 
into Heven di11tinct water-tigh t. compartment.' from A, A to C, (;, 
and into tbo ~~ame 11nmber of 11irot!n.r chambers from C to (; in 
the l>ody of tho tlock . Boiler plate, hal£ an inch in thicku088, 
corn JX>f1U t ho inner &nd outer 11helJJJ or ekine, nod there I.U'O tron&­
V!lrsestrengtheninggirdere throughout the doc~, 6ft. apart aod 9ft. 
in depth, carried up in the form of lattice work thNugh 
the 11ide water ci>mpartmente, air chamber~, and b.ori7..ooro11ulk· 
bcatlH. It ie in tho oonoection hetween the innor nod outer 11bcll 
of a dock that a great vortion of its abr<eJiut.<: strength oomiatll, 
!or altLougl1 it may be regarded M one eutire frame, yet like all 
large iron atruc:turel!, e8peciaUy thcJIMI wbere tho principles of 
hollow construction are adhered to, it m•JHt be looked at frum 
every indiridual point. Not.wit.lult.nnding that t.be atrength of a. 
g:i rdt>r ill directly M the depth, yet by 1\ bad, ignorant, or un· 
scientific arrnngement of material it might faiJ locally long 
be foro tbe actual bre•king IJtroin wBJJ reached. 1 n fa.ct it uULy 
be stated that tbere ill not any difficulty in designing an iron 
structure in t.bo lDAIJIJ 110 that it llhall theorutically bo strong 
enough. The difficulty ie to 1110 apporlirm the fltrungtl1 of the 
various parte, in proportion to t~ strain brought upon thero, 
that while on tho one band thero ill no UJ.OTO strength tha.n what 
the requiremen t.rl c,f safety doma.nd, on tlw otb.or thoro ill OfJ 
more material employed than what. ill conl!ietcnt witL a. proper 
rPgarcl ft1 economy. lo no ph.aae of iron 1 OOtll!truct.irm iJ! 
ignt.ranco and " want of scientiJic knowl0(1g~ more readily nod 
moro often afJ{t.\rent t.brm in brocing. J t ill a. cornmou rJccur· 
r onco to witnu.o11 sn .morm(IUJII amount of material C(JDBumt:d in 
Lrocing when a t.nth part would 11uffico, providll(l it wero }JUt in 
tbo propel' J•law. Openwork lJm(.ing, whon K(.:ioot.ificaJly applied, 
is the cheape~~t e.orl lltroogul!t method of effecting tbe t!trongthen­
iug nod impartirrg rigidity to every dCf!criptian of ironwork, lJUt 
it it! a.~o attended wit h tho d.Urodvantago of boir1g t.bo mol'lt 
exponRivo and tho 1eMt reJfu.ble when d~igned uprJD wrong 
principll.-3. Jn t he one care it it! a ID()I't. dcgnnt and pr:teticnl 
applicatitJn of tbcory; in tho other it ilf t he mere :jllljcmblago in 
wild cunfuwitm t1f an iHtllitL"riminat<~ number of rod11 and bar11, 
joincfl tt,gether without the leal!t rcgnrtl tt1 tb.oir rcspect.h·e 
dut.iCIJ whether aa atrutll or tic.~. Mr . .Bramwell, in a l!rJating 
dock rotootly dcsignal for the Daoi.Hh i11land of. i;t. TbfJ1nas, iu 
the WCIIt Jncliflll. where it i3 in course <•( cructifln, bAA carried out 
t ho principle f,f bracing to a. very suor.: .. rul extent, aud hM 
employed o~nwork to replooe in a largo portirm of tho structure 
tLo srJlid-stded wall wmaJiy o.dheroo to. Tboro ia not t ho 
11lightcat rea110n why aH 110lid plntea in any example tJf iroo coo­
fltruction lhould Mt be rCJJlacOO lJy skilfulJy-<lclligned lattice­
work. By the latter method tlJu engineer not only ill enabled to 
placo the material exactly where i t ie wanted, in the very lino of 
.rt.rain 88 it were, but is also certo.in tbnt when it ill correctly 
pla.ccd, tbo lltrains mu11t paast in t.bo rlircctioo mark(l(l c.ut for 
tbem, and cannot take another. Wberevor 110Jjd jJlatcll arc used 
there i8 always 110me ambiguity rCIIpccting tho preei110 dir(;(.-tion of 
tbe strniul4, and more faith is {>Ut in the rnaHII of tbe plate8 than 
in tho 11trcngth of any particular )Jarl of tbem. 

LETTERS TO THE EDI TOR. 
( We do net hold oulr~eivu ru.(Jfmlfibte for tlt.e opinion• of ouT 

C(J'I'TU]'iO'ndtnU. ) 

TH Y- LA CERF. .AND DUSSEAU D1 AJJ UN VIAJ)OC'l'S. 
~f()NHJ &Ou.-Vou8 avcz coMo.cr6 A nos viadnce de ~utacau 

d'Ah,u~ ot ~c La. (;or uno aC:rio d'nrticlee dont l'ctendne t.Omoigne 
du 1encu mter~t '4UO voua port.cz ll co genre do constructioOJJ. 
JM vu avec un plnuir tout JlM"ticulier t\uo votro collabor<Ltcur uo 
pnr t11gc pall lo dl:dain quo beaucoup d'mg6nicure du Contiuout 
acrnbluat profellf!cr pour in.queJJtion du vent, et apri:11 avoir ontcodu 
l.icn aouvcot (lUij jui ox.o.g6rai.a !' importance du vent, je no Huls IJfL8 
flcho do trouver l'opioion contrn1re do.ns uno p ublication auesi 
COfOJ!GtCnto (JUO ln. Vl)trc. Mnill JlCr-mettCZ•lllOl i\. cot cgard un 
mot d'oxJ,licMion. 

Vou11 dit.cs q uc j'ni compt6 1'offort du vctlt ll. raison du, 170 kiJo. 
grammes l•Cr IJIOtre (jUil.rru de IIU.rfacu; c'o11t vrai., trul.ill 0 0 ajoutant 
t\.ltl. &urface du vinduo proprcrnr.nt dj t c!llle des wngonfl, 11oit uno 
ha~teur., c~o d!lux ml)tre~. Pour le8 viadu~11 non chnrgc11 do 
trr:un11, ) ru. comvt6 'J:l5 kilogramrnes, c'ollt-:1-diro le maximum de 
l'intcnarte, llls doux modca de culcul cond11i.aant ll pou l1ri11 au 
m6mo rclultat. Damr D Oll lignes peu frbquentccs du centre ue la 
F'ro.nce, no faudralt·il pllll, en effut, un bnaard extrnoruino.iro pour 
que le Jlai!Bagc d'u_n t rain co'rncidll t precis(: mont nvec lo coup do 
vcut cxtr.wrdinairc, et no pcut-on pa& o..rlmittre d'oilloun que ln. 
cir~ulatio,n d,c~ truiue a'nrrclern p!lod.ant de parciJIJ oUJ agana, 
p UJJrque 1 expcr1once t\ dcmontrd qucles wa~on11 vide11 comrucn~trucnt 
A.~tre renversC:IJ C!uantll'in tcn•it6 du vout d epo1110 I 70 kiJogrammCI!? 

Eo .co q~i. touche le11 id6e& que j'ni Gmiaca, il y n. troill an11, sur 
)oB di8})08rtLOn!J o.doptcll pour loll viftduc1 mutallf(JUCI futur1 
j'avo110. qu'cllcaso 11ont modi IiCea, ootnmmcnt on co qui concern~ 
l 'crnr•lol do bnubnoe (~y&) <loot lee inconv(uiente no m'ont 
d'aiJif'llfll jn.mllie C.cbappe. J'o oroia nvoir trouvu uno dillpo&iLion 
nouvcllo quo nou1 propo~oiJII <l'npplil}uer au IJUntro vintluc11 

Tbu dock in Fig. 1 if, provirled with n. JK,worfu I boil or nod 
engine r.n each aide, nnd dr ivc!4 four tt•ut.rifugal pumpH commu· 
nic:nting with all t.JJc wn.tl.:r· compartt(l(·n tR hy rn ..:nnR of a Myatern 

• 
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m6taU1ques (dont un de soix.anto-cinq metres de hauteur) 
quo noua sornmes sur lo point de commencer sur le ligne de 
Uowmeotry 1\ Oannat. Si vous le d&!irez, je vous en coromuni­
c1uir.1i lea dcs&illll aussitOt qu'il.8 seroot complctement arratca ot 
SliOCtiouocs par le Gou vcrncnrcnt. 

V cuillez a.grlier, 1\l onsiour lo Directeur, l'assurnnco de ma con· 
eiclcmtion dlatingucc. W U.UJ!LM NonoLUJO. 

[\Yo reatlily print in the original French tho foregoing 
letter of M. Nordling, the <listinguiabed engineer of the above 
viaducts. The object of lH. Nordling's letter ill to jUJtiry tho view 
which he ndoptcrl with reference to t he probable muimum power 
of tho win<l upon these via.ductll, and he cul.lfl )~ttention to the fact 
that, with tho coefficient of 170 kilograuunCII per square J?lCtre, be 
has tnklln into account the wbolo lateral surface of n. tram of two 
metres in beigbt above the ralls io u.duition to that of t he viaduct 
itself, u timatetl in tho way that he liM fixed the lAtter surface, and 
that for the cue of tho viaduct without a train he hal o.doptctl 
tht' higher coefficient of '/.1.i kilogranunes to the square metre, both 
calculationa leading to nearly idcn tical rc11ul ts. I n futuro v:iaduch 
M. Nord ling would, howovcr, bo disposed to employ tm improved 
form of guy chnins, WI against the effects of wind, &c. 'fbere ill 
rci\Jiy no point of dilirrooce betw~::on us and M. Nordling; tbo11o 
wbo will t urn back to our series of art.iolea on these viaducts will 
~~ee that we merely affirm tl1ill to be the fact, viz., that in tho 
present state of our knowledge it ill impoasible to determine with 
even uny atf.jjmpt at exnct.uen what ill tbe maximum pos8ible 
preasure of tho wind nguio8t open or partially open 11tructuressuch 
1\8 theae vin.duct8, tintly, becau.ae there ie no experimental know­
lotlgo as to what ill the mo.x.iwuro force of rudd-cn or recwnnt 
(JUII/..11 tn. stormJt in o.nycountryorolimatc; eecondly, because we have 
no data to enable u.a to dotennine tbo relllt iou between solid Burfnoo 
nnd resistance to wind, iu structures such ae these vio.ducta. On 
these groundll, we say, we tnWit view any c11lculation aa to the effect 
of wind upon sucL viaducts M at beet but moro or less probablo 
npprox.imntione. We are rcMly to accept M. N ordling'e figures 
o.a aroongst these, but wo cannot take them for more, and t.hn.t 
eceu11, in fact, to be his own conolusion.- ED. E.) 

JJANOlNO RAILWAl' OATES. 
81 n,- In " TnB ENOJNU::u ., of 7th June 1 observed o. mode of 

fixing gnto po»ta, 
sugguat~d by your r·,~.~~~;::::;;:; 
corre,.pondeot Ur. .. ~~ 
,J. 0. Longton. 
]~or t wenty yean 
I bave used 1\ 
similar method, 
bu t Bomewhat 
more simple, nnd 
have alwny11 found 
it moat effective. L----

PARAJRE LOOMS. 

' 

M. 

Srn, -- Having noticed llt r. Parnire's improved pneumatic loom 
in your imprPuion of last week, and being 10 uch pleMed with tho 
ono which waa formerly exhibited at Swan Wharf, I sboulJ feel 
wuch obliged if Mr. Paraire or yourself could t!lll me whether 
pumps are required for providing the conJprellsed niri if ao, whether 
be bM taken into conndcration the power require<! to work such 
pumps nod t.be cost of t hem, or if be dispenses with reservoirs and 
air veasoiB to koop tbe supply of air up. 

A.& 1\'Ir. Paraire condemns the plan WI adopted by others, perhaps 
you wiU &tate in your next the new wode used for getting tbo 
comtJressell air, lUI rnyaclf and other• would bo glo.d to adovt the 
principle if we .can get over the continuous CXJ?ense of IIUJI(llyiog 
the, air b>: putnp8. 'lHOMAB l'l1A nTIN. 

Shorcdit.cll, .June 24th, 18G7. 

TUE LAWS Oil' Tlill DRAWINO-OYFlCE AND TDE LAW OF 
NOMINAL UORSE-P OWER. 

Srn,- What ill all this cry about tho laws of the drawing-office, 
and tb ill nice dilltinctioll of what a gen tlcmnn ill, nod tbe employers' 
tootto, "of what i8 yourll is mine, nnd what i.a mine i8 roy own." 
h it so, abort-flighted ruortnle? Where is o. designer who will 
give his employer all hill own way? And where ill the employer 
who will t hank hiJr drougbtMman for doing eo? If tbero i8 n firm 
in e.xisteoco wbo do nll tbe thinking tht-Ulllelvea, aU well and 
good- the draughtsmen will have an cnay time of it. But no such 
lirm is in e.Uat.cncc, ond 1 would plaiu.ly 1\Bk those modem law­
givers bow much tbey allow their dmughtsmen for an iden. that 
mny bring tbem in tbou.aand.e, and the echo replies, " nothing." 
Oourts cf law indeed! I remember a famou.a cn~~e many yean 
back in the law courta when the jutlge }JI\tteotly heard the cnse- or 
I tl'I!IY eay iucpatieotly for he turned 1ouod on t ho employer and 
n•k~>~ l Jnm 8undry queatloOJJ relative tc lOachinery, an<J afLer 
hearing the anl!wer merely remarked he must have a very retentive 
memory. 1'he employer then confessed he had made note11 of 
work by other fi r tnll- in fact it wae 11roved that the firm had 
cribbed more than tho drougbtsman, eo tbe cMe fell to the ground. 
~ut llhould aoy one seek employment for tbo purpose of giving 
away tho ide1111 of the fum for othcMJ' usea, then let him meet hia 
jutt reward. 

l 11ee something about nomi.llAl bono-power in your last impr08· 
11ion. \Vhn.~ doea it menu~ Your cono11porulent knows 111oro 
about it tb&n be will allow; but if not, it llimply merul8 jockeying. 
A cylinder bu n. given tliameter-drive tho piston at ~ft. per 
minute and ho will obtain eo much horae-power; but l.i.kewille 
drive the same tliametor of 11illton l1t 400ft. per minute- which 
eomo aro allowed to do llod be will obtain double t lte power. A.8 
regards the indicated horse·power it iA 8ituply a matter of out-off 
and mean pressure; and when he considers wo hn.vc ocean 11teamera 
carrying 60 lb. steam J1reuuro, be can easily eee bow 11uch high 
indicated horse-power 1.8 obtained. 

Anrl now to tbe root of the eviL I would ask the Lorde of tho 
Ad~nirnlty, with all due reepect1 tc fiA. the specu of ilir&et-ution 
eJJginCII. Let all mnnufactur!ll11 nave tho aamo ndvo.nto.ge. 

R OB RoY. 

WROOOI'JT IRON COH. OUNS. 

!iln, In reply to the eclitorial foot -note nppendcd to my com­
munict\tion of tho 21st ult., 1 beg to state ~bat I am perfectly 
n,ware of tho Antiquity of boorJod guns, aotl have seen many ex­
amples n.11 woU io ~bo ~ritillh b8 in many of the grca.t continental 
ancnal". ~ut iron et.n.vC8, streogtbonecl hy moal18 of sbru_nk hoopa, 
iiiMt t.bc original forr:n of explo~th·o artillery, antJ is of much later 
date than th ll n.ortar, brougb t in to UJo 1111 soon ll.ll nn exploai ve 
powdor bccaroe practically known. 

Tho art of throwing l.1rgc llJW~See of atone into tbe enemy'11 camp 
or fortrcas by lUCch.o.nical mcan11 wu brought to great perfection 
by tl:e Orceke and Homantt, o.nd the firllt. application of an exploeivo 
powder was that of projecting airnUIU' lilll88e8 from n ve81lcl of cMt 
bro~s, with n wide mouth ancl a smalle1 chn.oJber for the powder. 

The projectile WM called a. "bomba" in the south of Europe, 
whero the i.nventi(Jn originated; and the brat11 VCI!Ilel "bombard.a " 
both dcrivcd from tho Groek word"(!,,,.,_ ea ... ," eignifying to h~, 
hiss, or roar, in aiiUJion to tho noilo mado by a projectile in ita 
paa11ing througll tbe ntJJ)08f•bc::re and thue all the auoient slings 
balliak••, and catapult~ carne to be cnt.il oly aupeMJeded. Wben it 
wM found ll~efcrablo tc project 11muJI ~r buUet.e with high velocities, 
nnd t.bcro bemg then tro mell118 of bonng c11.11t guns, the expedient 
of iron 11tavcs and hoop11, taken fro10 tbo cooper's ar t cnme to bo 
ad_optccl for fomling the tubee,, 11 vury diffcrcnt proc~e from my 
orrgniOll,ropo¥al for constructwg heavy orJnancc with a Ct\llt metal 
jnck!lt upon a weldeu coil of wrougbt iron for the inner tu_bo. Tho 
lir11t form, therefore, of explo&ive artillery wna t.bnt of tho mortar 
an•l atone project ile. 'l'hc next iJJventiou WWI thnt of tho iron can­
uon fCJIII~t:cJ o[ ll~aVCII 1\nU. IJO(J)ll.' )cnd~n bullets being used for 
~mall~..r r~ncs, untrl tbo CMtlng of !TOri IJ<Calllo common, allcl then 
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cast iron shot superseded those of stone, but b rass 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 Dardan"lles, 
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 charge of powder. In 
regard to the plan of shrinldng coil upon coil, there is a type of it 
in t he way t hat the Russian tar barrels have always been made 
with ~rtraight staves, forming a perfect cylinder. A strong truss 
hoop is screwed on to each end, so as violently t o compress the 
timber, t wo warm hoops are alipped on, and the truss hoops are 
then removed. 

Reading, J uly l 11t, 1867. RENnY w. REVBLEY. 

THE FLOW OF OASES. 
Sm.- Mr. Napier does not seem to be aware that there can be 

such reasons for not answering letters as a perfect knowledgP that 
the asker may, if he will only take the trouble, find what he wants 
over t.nd over again repeated in the published matter he is ex­
pee~ to have examined and read. I am sure if he had tried be 
migb; have found the meaning of Vt both in my paper on safety 
valvm and in my letter to you dato!d April 15th, 1837. In the 
first of these, immediately after equation (4), and just above l\Ir. 
Nap.er's great discovery of the value of v" g1ven in his last Jetter, 
ar1:1 ;hese words:-" 'Who!re VI is the velocity of the steam issuing 
at to.e density of that in the boiler." Could anything be plainer. 

'The value of V t may also be found in the third proposition of my 
las; letter, and is thus stated :·-" 3rd. The velocity of steam 
flo;ving through an aperture of constant area from a holler into 
t be atmosphere-when considered to be flowing of the same den­
sity as that in the boiler - increases up to its maximum, agreeing 
with = = •58352, 

p 
o.nJ afterwards decreases the increase, maximum and decrease 
obaying the following law-

VI= k! 739~·5 vfp•06D -!t'050 

8 t 

01- v, = k ~ 7392•5 vfp'-n- x •--ft . 
'P" 

'\"fbere n = ·94.1, 8 = the volume of llb. of steam at pressure p, 
0o1d Bt the volume of 1 lb. at pressure :t." 

Now when :t = 0 in the first of these values of Vt, we have-

Vt = k!.. 7392·5 V p·m 
( 8t 

and in tho second the expression­
:t" 

e;tists as follows­
P" 

s = 330·36 and 81 = 3:l0·36 
pn :);A. t 

8 :r" giving -- • 
Ba P" 

Since both 8 and x .. are values derivable from Regnault's e;tpt>ri· 
ments, and well known to be very accurate within the limits of 
llb. ~~:sure and 300 lb., and were never intended to apply to the 
vanis · g point, Mr. Napier is reasoning from data which he 
ought to have known was n"ver intended to be used in any dreamy 
deduction. 

If he wishes to know the probable velocity that steam at any 
p ressure 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 proposition 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 v is the maximum 
velocity of flow, or such a velocity that would allow the steam to 
expand from p to :t before its velocity became v :-

v = 7392·5 vfp·m- ::t"03 , 

Let x = 0, then-
/ P·oso 

'II= 7392"5 v . 
the velocity into a. vacuum. 

• • • (J) 

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

1!1 8 1 = 1! 8, 
from which we get, by substituting the value of v from the last 
equation-

1!1 = !_ 7392 •5 ~D • 
st 

To see clearly whether this will or can become nothing we must 
inq uire into bow the values of 8 and s1 can be ascertained. And 
since the velocity does not become nothing before we introduce the 
value 111 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 ). Also-

- vs and v _ vl 81 v- - - ' s• 8 
and since neither a nor SJ 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 l b. 
of steam, whose volume is s•. 

Again, v is known, and can be expressed in numbers by equa· 
tion (J ), and it is evident v• must be less than v; also 8 is known in 

numbers when p is known, and since~ must be finite, then 
'II 

!. must be finite; therefore, 
sJ. 

111_ 8 ---1! 81 
cannot be made to vanish for a.ny value of 'Ill, assuming any such 
position as no flow of steam; for, as stated before by me, it does 
not follow because there is no Bow of the steam at the density s 
when x becomes nothing, tbat there will not be a flow at s<>me 
density s - 6 , where to may be as small a.s we like without 
becoming nothing or vanishing altogether. Let me beg of Mr. 
Napier just to think carefully about thi, statement. 

Mr. Napier 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 to speak about the effect of a. perfect vacuum, 
beca use I have no means ofexperimenting on it. This is a singular 
limitation of a mathematical question." I am sure, Mr. Edito1·, 
I said no lrUch thing as here stated. What I did say is:-" I will 
state my case in four p ropositions, which I conceive to be incontro· 
vertible, and leave the symbols of nothing and injimty 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 ~til 
some trustworthy experiments are brought out different tO Mr. 
Napier's, when I may again be induced to examine the subject. 

.B11ry, La ncashire, J une 26th, 1~7. THOlU.S BALDWL"· 

ASSISTANT ENGINEERS' AND DRAUOBTSMEN1S BENEVOLENT 
SOCIETY. 

Sm,- I am very pleased indeed to find there is once more the 
subject mooted of forming a benevolent society of assistant-engi· 
neen and draughtsmen, and most sincerely hope the scheme ma.y 
~his t ime be fully ma.tured and not allowed to drop, and will there· 
fore, with your permission and kind aid, call upon nll my brother 

draughtsmen to put their shoulders to the wheel at once and aid Again, certain paragraphs which might not fit French trade 
Mr. Bancroftr-who has so kindly brought the subjt>ct into notice- notions, or the national vanity which Lea JJfondu seems to consider 
in forming the nucleus of such a. society. I can only add I shall insatiable on the part of i ts countrymen, are omi. ted without the 
be most happy to forward the scheme in any way I can. I slightest notice, and the professed t ranslation runs glibly on, as)!. 

SPERO. I it had quite f ully and truly transferred the original Ellglish 
thoughts into French for Gallic readers only. 

Sm,-My notice has just been called to the fact that several As the matter stands and for t he .Present, we beg to warn 
gentlemen art~ trying to found a benevolent society for engineers. Frenchmen that the professed translations from THE ENGINEER 
I wonder how such a thing has been over looked so long. I am as they find them in Lu JJfondu require verification with the 
sure it has my best wishes, and I should like to subscribe to same. original. 

PE!uu.NENT WAY. 

Sra,-1\Ieeting with a. friend the other evening, the conversation 
turned upon a friend who had lately died, leaving a widow and 
young boy. This caused me to think of a suggestion that had 
lately 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? l.NQUIBEB. 

Sm,-No doubt the present depressed state of the profession is 
much against the founding of such 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 fl·esh 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. 

Sm,- As an assistant to a well-known firm I hope the suggestion 
to found an Of\'han and benevolent society will meet with that 
encouragement 1t deserves. There are a great number of us in 
this district, including Birmingham, Wolverhampton, Dudley, &c. 
&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 subscribe to the 
funds. S. J. W 4LT.ERS. 

Highgate, Willenhall. 
Sm,-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 subject1 the publication of which we reserve 
for the present. We hope snortly to be able to discuss the snb ,~ct 
in our columns, as it is undoubtedly one of much importance." 

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

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

E. B. 

Sm,-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 occurred the other 
day which impressed me with the importance of founding guch 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 coll8equently 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 B!Jace, and at the same time give the 
matter the ventilation that it appears so much to require. E. J. 

Sm,-Some time since l'lir. R. Bancroft suggested the formation 
of a. society having for its object the support (temporary or other· 
wise) of disabled sick and unemployed draughtsmen. 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 guch 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 secretary pro tern. A. B. 

London, June 22nd, 1867. 
J. That the society be legally enrolled. 
2. That the society members consist of engineers and draughts­

men who have ~een engaged at least three years in an office, and 
who are not under twen ty.two years of age. 

3. The officers of the society-with the exception of the medical 
attendants and solicitor shall be elected at th~ half.yea.rly 
meeting of the members, and sha.ll give their services gra.tui· 
tously. 

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

5. The entrance fee for engineers (bond .fi<k) will be £2 2s.; for 
draughtsmen, £1 ls. The quarterly subscrip tion for engineers, 12s.; 
for draughtsmen, lOs. 

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' subscription. 

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 cer tificate of their condi· 
tion, to be forwarded with tbeir application for aid. T hese mem­
bers will receive a weekly gift from the society, accorlli..Qg to cir· 
cul.ll8tances. 

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 employera 
requiring assistants the unt-ruployed members will be indicated in 
the list. 

PARIS EXHIBITION. 
OOR article Hand and Brain has been professedly transferred at 

full length into the pages of Lu Monda . We have great reason 
however, to complain of the tn:nslatton, which in very many pln.ce~ 
is very far indeed from conveywg the real sense of the original 
For example, in the last part of Lea M ond.u (for 27th J une, 1867, 
p. 387) we read,-

" Noaa croyons que ces produits d unent toute rivalitc - sans ex· 
cepter celle de "\Vhithworth, en supvosant m~me que "\Vbithworth 
n 'eO.t pas degencrc. Pouvous- nous D?US dCfendre de tri.stes rcftex­
ions en voyant un exposant Fran«;aJS pendre le titre de fournis. 
seur' de la fl.o~te Britannique ! " 

Wbo would imagine that this is meant for a translation of the 
following, which are the words of our article of June 14, p. 52!>:-

" T here is a case of tools kc ....... ........... which for lin ish and 
fonn may boldly challenge anything we cll.n 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 is founded, that an exhibitor in 
France close by here of like tools styles himaelf supplier w the 
English jlut." 

Take another example, p. 387 "Nous a.vons encore a fa.ire une 
penible decl.a.ration." \Vho coJd have credited that \his professes 
to be a translation of "Let us glance at fine ironwork of a totally 
different sort," p. 529. 

SoUTH KENSINGTON 1\t mmu.u.- Vmtors during the week ending 
June 29th, 1807. On Monday, Tuesday, and Saturday, freez 
from 10 a.m. to 10 p.m., 9476; on W ednesday, Thursday, and. 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1928. National 
P ortrait Exhibition, by payment, 2998. Total 14,402. Average 
of corresponding week in former years, 11,464. Total from the 
opening of the museum, 6,805,488. 

CoAL SBIPML.'iT AT BrnKENBEAD.-The Welsh colliery pro· 
prietors are now adopting such measures as will enable shippers 
of coal to take cargoes on board at Birk~:nhead on as advantageous 
terms as those offered at Cardiff and other South Wales ports. 
T he Powell Du1fryn Colliery proprietors are offering advantages 
wL.ich it is believed will for the future prevt>nt v;::..sel.; being taken 
from the Mersey to load at ( 'ardiff, if the r isk of CLannel voyage, 
the double port charges, and other expenses are taken into con­
sideration, 1t would appear that vessels will sustain a Joss by 
being taken from the 1\lersey to be laden at the pits in South 
Wales. 

00NVEBSAZIONE INSTitUTE OF AROIDTEO'l'S.- The Converso. 
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.stairsi· and the band of the Coldstream Guards 
downstairs very pleasant y 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 1\lr. Seddon, and 
other specimens by 1\lr. Charles L. Eastlake.-Builder. 

MACBINEllY, &o., T~NDEBS ACCEPTED BY THE LivEllPOOL TOWN 
CoO.NCIL.-The Town Council has agreed to accept the tender of 
Messrs. R.chmond and Norton, for the providing and fixing the 
machinery, boilers, tanks, piping troughs, and stable fittings, in 
accordance with a plan submitted by the borough engineer, at a. 
<ost of £440. It was further agreed to accept the tenders of 
Messrs. Prulington and Hutton for the !rUpply of a. large clock for 
the municipal offices, a t a cost of .£495, and of ll1r. "\Varner for the 
supply of bells required in connection with the clock, at e. cost of 
£49 lOs. The whole of the salaries of the officials and assistants 
in the borough engineer department, are, it is believed, to be in­
creased, and e. recommendation to tills effect will be considered at 
the next quarterly council. The increases involve a. considerable 
sum. 

TI!E SILKWOR~! D tSEASE. -The French Corps Legislatif have 
lately been discussing this question. The disease, tbe gattine of 
the French, .first appeared about twenty years ago in Vaucluse, and 
then propagated itself into all the silk growing districts of Europo 
except the lofty mountains of northern Portugal, and having tra· 
versed Greece, Asia 1\li nor, and Persia, has reached China, and at 
present Japan is the only country which has escaped. 1\l. Fabre 
has discovered its cause in what he calls vibrating corpuscles exist­
ing in the eggs and the insects of all ages. Properly qualified in­
spection of all imported eggs at the custom·houses has been pro· 
posed as a remedy. The caase has bee.n sought for in the over­
crowding of the insects in the modern extensive concerns, a.s 
typhus and other diseases are engendered among men and cattle 
when collected in large numbers. This view is supported by expe­
rience. 

PIIOTOGIUPHIO lM:PBOVEMENTS.- The collodion used in ordinary 
wet plate photography has always hitherto contained a soluble 
iodide salt, or a mixed iodide and bromide salt, but never a bro. 
mide alone. Iochdes 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 
<'amera. T his is the reason that natural clouds are so rarely seen 
in photographs. Bromides alone i n collodion have always been 
found to give thin, weak, unsatisfactory pictures, by the wet pro­
cess, and bave never been practically used in it. A process has, 
however, just been published by lllr. 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. T he nitrate bath 
is made of sL"tty grains of pure recrystalli.sed nitrate of silver to 
each ounce of distilled wat~:~r. To each ten ounceil 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 nitr ic acid, 
which would other wise decompose the glycerine afterwards used. 
The plate, when coated with collodion, 1B dipped for ten minutes 
in this bath, and then dipped in another one. The latter is com· 
posed of the foregoing bath solution two ouot es, pure glycerine 
two ounces, honey one ounce, water six ounces, and kaolin quarter 
of an ounce. Th.is sticky liquid is e..t.posed to light for two or three 
days; it will first ola.cken, tben throw down a deposit, leaving the 
greater part of the solution clear and bright. 'fbe clear upper 
portion has then to be fiJterecl into the second bath for use; in tact 
it is nearly the same as the glycerine prestrvative pubi.J.sbed some 
years ago by Mr. Valentine ~lancha.rd, noted for his instuntaneous 
views or London. The plate having rested for ten minutes in the 
first bath is next immersed for about five minutes in the second, 
the l!~tter being a convenient method of giving it a coating of 
organic matter and weak free nitrate of silver. The plate is tben 
pla.ced on end for ten or fifteen minutes, on clean white blotting 
paper, in a dark box {ree I rom dust, to drain, after which it is 
placed in the cu.roem 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 pyr<>gallic 
acid to one ounce of water and enough formic acid to restram its 
too rapid action is employed. For views very brilliantly lighted 
by the mid-day sun, a developer, consisting of two grains pyrogal.lic 
acid and one grain of citric acid, 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-intensific11t1on is e\•er needed. 
The picture hllB only to be washed and ti.xed with cy•mide of 
pota.ssium as usual The process is of value to tourists bince the 
plat.c& arc well suiteu for views pre..entin.: lltr~>no h~ll!..i vr de~>p 
shadows, the mnge in both respects bemg gte,<t~:~r than with 
iodides, so as to plu.ce a greater power at couuuand. Ordinu.ry iron 
development can be used wi~h the p lates, in which case the 
exposure must be very short, as the plates are then excessively 
rapid in action. With iron development after-intensification is 
necessary, and the publisher of the process recollllllends the use of 
pyroga.llic acid rather than protosulpbate of iron, unless the 
operator desires all other considemtious to give way to secure the 
greatest possible rapidity. 
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JULY 5, 1867. 

TO CORRESPONDENTS. 
* .,.• We beg to call tht atttnti.on of our Advertisers to the notice 

btlow, and to statt tll.at the large ci,·culaticn of T HE ENGINEER 
compels us to go to press at an early hour on tll.e morniny of 
publication. Adve1·ti.semcnts, to en3ure inse~·tion, mL£8t be de­
livered at the Enginw· Office before seven o'clock on tll.e Thursday 
evcniny of each week. 

* • * ~tters intended for publication must be 'acoompanWl by the 
namu and addresses of the writers, not ~y for imertilm, 
but as an widence of good faith. 

* * * We cannot undertake to retu-rn drawings or manuscripts, and 
must !htrcfore request our correspondents to keep copies. 

J. F.- Wt 1llall be /!{lppy to fonrard any leUer inten<hdfor tltt gmtltman whtue 
addrus you rtl}uire. 

G. R (IIlghlaod RallwayJ.-Ctrtaf'n/y not forgoltcn, but crowded out bv matler 
from the Paril Exhibition. 

.A1' OLD SUBSORtDBR.- We haoe called the attention of one of our Pari4 ctm"t­
t1101ldents to tht furnrut. l.f good it tciU apptar it~ our columm. 

T. R.- We hat:t no rtcolltdion o.r tht paragraph to whidlyou rifer. /jyou wUl 
1ta:e in r.DII.al way you wWI to mt a ctmtnt we shall bt happy to supply you lDUh 
all tl~t.information in Ot.r p<>r.Dtr. 

A. B., A CONST.L'iT 1\0BSORIBER, and ltfl!t'al other ctn'Tt&pondtnll, tDrtu to alk 
lfUIJIWill or to make 1taltmenb willwut ltndinglhtir name and addrtu. We 
beg to call their attenUon to the notice at the tcrp of thu column, and to lla!e 
that urt can take no notice wl!{l/t11tr of anonymous communi~iom, which art 

· incarlablv cotr&igned to our tDIUlt biUI•tt. 
R. s. w. - .Wf'Ue to tht 1wottarv of the Aeronautual Socittv. w. JJ. Bnarv, 

£&q., S<>citly of Arts. John 1/rut • .&delphi. We are unable to say where you 
can obtain a 1mall quantitv of Galt's protected gunpotcder. We prt1ume you 
are a wart. tl!{lt the • proltc/Wn" canmu in mixing the gunpOIDcUT' wtt/1 tllrtt 
qr f(IUr timt& it& bulk of powdered glau 

A. A. (Dramm~n. NonHiy) - Dr. Ilerm.ann Sprtngel has publillled a long 
artWt, with mgracings, on difftrtnt forms ('f lui a1r-1mmp, ~n the Journal of 
the Chtmical Socittv, JanuanJ, 186~. prinlta by llarrison and San.•, St. 
Alarti n'•·lane, .London. A /tiD practical porticularl, &ujJU:itnl, probably,for 
your purpou., are gioen in another column. We are not aware 1/!{lt tht inltru­
ment is vet manufactured by anybody for 1ale. 

FORCER.- The Jriclio•uzl rtmtance in mains of the diameter staltd tDUl be tltr!l 
modt•·att. and a 11nall addition to 11~ wti{Jht ouer and ab(lve thai. required to 
balance lilt wattr wiU &u./fict to overcome i t. But by the nature o.f the problem 
you hace a gro~• weight, iqc/uding fifty Ioili of water in the pipes and jlfly Ioili 
o.f balance wri9hl, btsld.ts lilt ll!ti(Jht of the beam. ~c .. to set mpidly into motiM 
qn the ouJdoor strott. Tht vi& inertia of this mau is to be ovtrCOme MJltly by in­
crwaitl(/ lilt weight of the balance bob oVtr and abollt that neceuary to s-ultoin 
tht column of water rn the mai111 at r'~t. The amount OJ the excus weight !DiU 
dt{)tfl4 on the -ctlocity to be imparttd, of trhich you do not aay one lDOrd. State 
le.n(Jih of 1trokt, and time it~ whic/1 you 1cW1 stroke to be trutdt. 

DE 0 . AND CO - p,,. all flanged girder•. u:htthtr of COlt or I#TOUght i ron, 
1/~tre are thtorttically two mdltod& of t&t•mating lht &trtn(Jih. and a dtptnds 
at/ogtlhtr upon II~ tMd:rrtM of the web whelhtr that eltrrvnt enter• into the cal­
eu.la ion or not. Oil lilt 1upposition that it is only of sujJ!citrlt thidmu to keep 
the flanges apart-ana thtn is alr.Day& a loll of metal incurred in maling it any 

lhid:er-lllefqrmula ad 0 gicen in our at•ticlt upon "Tile Flanges of Girders" 
e 

t1111l apply. .1b the tDtb i1 continuqus and ptrftctlv rigid the value of the con­
llcmt c may bt taktn equal to 80. As an tzample. the breaking weight at II~ 
ctnlre o./lhe largtsl beam sh010n in tht sited you stnt us tDOuld by this rule be in 

477·S . 
t ons tqualto -; tilt value o/ e being in fttl. Thus if o equal& 20/t . the 

e 
breatipg wtiglU is 23·87 tons. Procttding upon tht othtr a&Sumplion. and in­
eluding the tDtb in the strmglh of {/te beam, we might me the 1ame formula, 
p rooidtd /Itt stetiqnal area of lht flange or tht 11alue of a u incrtll.!ltd by ane­
ll:cth of /IUJt of lltt u:tb. and, at lilt same timt, taJ:ing the value of the corutant 
at aboul 'iS illlltad of bO. lJ!J this mtlhod tht brtat'ing tori{)hl will be much 
greater. In tl~ abstnce of all trptrt'mtnu, and the unctrtaintv of tl•e reat 
rolue of II~ thickntu of ll!e u:eb upon the 1trtngth of the beam, we slwuld, u:hen 
practicable, kttp tht web as tllin as i& conmtmt wu/1 ill duty. and lta~t out all 
con1idl!ration of il in the calculation. It should never be forgotten that thtrt is 
no tco110171y in pulling an e:rceu of mtJal i n the wtb, Iince II~ same quantitv 
tcould do a grtal deal more work if placed in the jlangt&. 

MACKWOUTH'S PATEN'£ COAL PURIFIER. 
(To U!t EdUor of Tht EnuineerJ 

Sm,- Pray say where I can obtain Information respecUng ?\fr. Mackworth's 
pur16er. B . G. AND CO. 

Liverpool, July lst, 1867-
SHOP VENTILATION. 

(To the EdUor of Tht Engineer.) 

S!R,-I beg to Inform your correspondent "T. G." that an appe.ratoa llkely 
to IIDJIWor the required purpose hu, at the suggestion of J. S. Fraaer, Esq., 
been rocently erected In thecoach-buUdlng shops of tho Great Western Railway, 
Paddln~t too. It consists ol B board 15tt. long, 9Jn. by ~ln., auspondcd v611.1-
c:ally from the roof by pivots at tho top edgo; at tho bottom part or the board 
Is ftxcd stout navy cBnvas, 271n. wide, stretched on thln 3Jn. batons, one at 
each end and ono lo the centre. Tho parts or the canvas between tho batons 
1s len allghUy looso. to prevent tho resistance being too gre.at, tho whole 
giving a surfBCO or •6tl. soperftclal. Thls Is made to osclllate eighty Umes per 
mlnut.e (describing an Bro of about 76 de~t.) by B f in. ceoooot-lng rod at tached 
to a 121n. horizontal stud pulley driven o!f tho adJacent shalt. Tho size or the 
pulley required wW depend on the avaUable speed; tho cent.rtvaoce is inex­
pcnslvo and highly otrectlve, dl8peUiog foul air, keeping up a current of 
fresh, and durhog bo~ weatber lowcrlog tllo tomper11tnro many degroea . It 
ma,y be observed that B double-joint Is ncccsury at the ond of the connecting 
rod attached to tho board to give tho two motions. ln long huUdlogs B series 
of these fBlll may bo worked by sOlllll ceonecllng rods from tho SBmA source. 

W. CROSS, Foreman. 
Carrle.ge Department, Great Wostem Railway, 2nd J Uly, 1867. 

Adt~trti.ftmtnu cann()t be ln.sertea ttnltu ddlt~tred bif""e 1even o'clock 
(Ill Tlour!.dav tt:entng in earh u:ttk. The Ghargt f or /(IUr linu and under is 
three lltillitl{ll: eadlltm a(ltrlDardl, eighlpenct. Tilt line atltrQ9U tight words: 
block1 art charged II~ .ame rau for the tpaU they /Ill AU lingle adPertue­
menu /tWn the coumrv mwt be IJ«((mpanltd 11!1 1lamp1 in pavment. 

TB:B ENGINBBll. CIJ1I be had, blforcUT',jromanvnNIQ9tnl in town or country, and 
at the variolu rat110ay 1tatiolll: ,. it can, (f prt/errtd, be 1upplltd d irect from 
the O/kt M the /OUatDiTIIJ ttrl'ti.S paid tn adoance) :-

Balf-vearly (irldudiTIIJ dctubk number) \ 61. 94. 
Yearlv (indudiTIIJ ttDO d(IU/)le number•) £ 1 111. 6d. 

II credit be taken, an eztra charge of two lhilliTIIJI and li:eptnu per annum will 
be m4dt. TBB ENGINBBR (s regilltred for lrannniuian abroad. 

Letter• relating to lht adtrtrti.ftment• and publil.hing dtpar-tmtnt of this paper are 
to bt addreued to the publil.her, MR. OEORGK L EOPOLD RIORE; atl oth.tr 
lttttr1 and communicati07U to be addreued to I fit Editor O/ T RB ENGINJI.Ell, 
163, Strand, Lcndan. W.C. 

DEATH S . 
On Sunday, tbe 80th June, at ber residence, Woodlands Cottage, WIIDJitead, 

SAB.AB PB.U.SB. widow of the late Geddie Pearse, C.J::., aged 61. FriendS wW 
pleue accept tills tnUmatlon. 

On June ~6th, ROBERT HAWTBORN, Esq., C.E., senior partner 1o the drm 
of Rlllldon Uawthorn, Nowcastlc, e.gctl 71 yeara. 

NOTICE. 
**• Tlte of!ice of THE ENGINEER at the Paris Exhibition 

is situated close to the promenade round the building, 
and opposite to the Englislt boiler-lwuse. Our corre­
spondents in P aris wilt be happy to be oj use to any 
of our &glialt or continental subscribers viaitinf} the 
Exhibition. 

Messrs. Kidcland$ have undel·talcen the agency of this 
j<YI.IIrnal at the Exhibition, and it will always be found on 
sale at their English newspaper ojjice, Gallery V ll. 

THE ENG I NEER. -
FRIJJ.A Y, JUL Y 5, 1867. 

COMPOUND ENGINES. 
CoMPOUND engines have been quite long enough before 

the world to enable engineers, manufacturers, and ship­
owners to become acquainted with the merits or dP.fects 
peculiar to the system. Whether it be adopted or rejected, 
nothing is done of necessity in ignorance, and it may be 

THE ENGINEER. 
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, tha.t 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 fought out to no satisfactory end over the compound 
engine. I t has b een advocated with a pertinacity and a 
ta.lenL 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 bas 
not completely driven the RinP"le cylinder engiue out of the 
market. Nor on the other nand bas the single cylinder 
engil.le 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 swam 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 
wordR, 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 ft·om 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. I t 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
tinull.lly 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 
instauces, nowtakin8:thepla.ce of single-cylinder engines pre­
viously employed. Even in London, the bead-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 ou 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. Ow· opinions on the subject 
have undergone no change. lt is, however, no part of our 
duty as journa.l.ists to attempt to deny facts as regards the 
li.kin~ evinced for the compound engine, or to denounce ali 
who a iffer 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 compound 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 en~es. It would be 
unwise to assume that the engineers ot France aud Belgium 
patronise t he compound enaine because they fail to com­
prebend its defects. It wo;:id be simple idiotcy to fancy 
that Scotch engineers of all men in the world, would go 
on building, or Scotch manufactm·et'S 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 it, 
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 evi l report 
and no small opposiLion 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. I t remains 
to be considered in what way this character bas been 
acquired. 

When expansion is canied to a considerable extent it is 
necessary to use ste::un of a high pressw•e ; we need not 
stop to explain why. Now, in single cylinder engines 
running at t he 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; w bile slow-running 
engines working expansively invariably run irregularly 
unless they are fitted with fly-whE'els 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 cylindet'S, 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 is 
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 
steam 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 is true that this fact tells 
heavily against t he system as applied to marine purposes 
is ~enerally admitted, but it bas little force on land. 
Owmg to the equalisation of the strains transmitted 
through not the engine alone but the machinery driven by it, 
The expeDJiea of repaira are usually le$S in the case of a com~ 
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pound engine than in that of its rival, provided expansion 
is canied out pretty fnlly 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 secw·ing economy, 
we render a high measure of expansion and a moderate 
piston speed compatible. Men understand more fully day 
by day the benefits to be derived from working expan­
si~t>ly, but they have not yet learned to adopt or to like 
high piston speed, and therefore th~ compound engine will 
be used more and more extensively, for manufacturing pur­
poses at least, and will grow in favour a.s expansion 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 t h<.o.t the power deve­
loped is the same, or very nearly the same, in both cylinders 
of a compound engine. Let us assume that the piston 
speed in the small cylinder is 400ft. per minute-a velocity 
often attained in modern Glasgow practice. If we attempt 
to compare this engine 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 siogle 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. W e are 
not of those who hold that piston speeds of 800ft. or 
lOOOft. per minute will uever be satisfactorily attained 
on a large scale. We shall probably have pistons 
runuing at such speed as an ordinary, instead of as an 
exc~ptional thing, in a few years to come. BuL meanwhile 
the compound engine supplies a want very satisfactorily ; 
and although not so theoretically perfect as the high­
speed single-cylinder expansive engine, it possesses prac­
tical perfections which fully entitle it to all the favour it 
enjoys, and it really has no theoretical deficiencies which 
can seriously militate against it. The worst, perhaps, is that 
a large surface of metal is exposed to the steam, but t his 
is in great measure compensated for by the fact that t he 
high-pressure cylinder is never exposed to the cooling 
influence of the condenser. There are, of cow'Se, bad 
combined t-ngines-machines deficient both in design, work­
manship, and material, but their existence does not affect 
a principle. For ow'Selves we accept the compound system 
as the best, if not the only way, iu 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 readet'S to observe 
that we have conceded that in theory the single-cylinder 
high-speed system is the better of the two. The oppoDents 
of the compound engiue hold similar opinions, carried much 
further than we are prepared to follow. It rema.ins for them, 
as they will not recognise with us the good qualities of the 
compound engine, to convince the world that they cau 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 breaking down 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 deny that they speak truth-we 
shall join with them in putting down the compound 
system, but not before. 

RAlLWAY LEGISLATION. 

To draw the line where the enterprise, capital, and self~ 
interest of private parties should stop, and the influence 
and authority of Government commence, is 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 bafl:led the 'visclom 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 t ruth 
of the old motto, " in medio tutissimus ibis," it might be 
anticipated that we are pursuin~ 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 a l'outratn.Ce completely in defiance of all 
extraneous considerations, on the other Government steps 
in but very tardily, and frequently very ineffectually. It 
scarcely makes any attempt to arrest the ruinous litigation 
entered into by public companies, and the promoters of 
private bills ostensibly sought for the welfare 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 injw·y, not of those presenting the 
bills, but of t hose in whose behalf they are apparently sub­
mitted to the H ouse. 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 prollloters seeking its assistance, protection, 
and sanction are founded upon the pr inciple of "giving a 
man rope enough to hang himself." lf we take the case 
of the promoten~ 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 epuise-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
para.ti ve identity of the rival lines renderiug one or other 
superfluous. The various Acts, standing orders, and other 
regulations of P arliament confirm the fact that a lin~ of 
railway is a public desideratum. Without this assumption 
the laws for the compulsory pw-chase 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 absw·dity, it a.ppears that enor­
mous swns must be expended not only m order to gain, 
but frequently in the bare attempt to obtain, from Govern~ 
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ment,apublic l)oon which ought to be conceded gro.tuitou..~ly. 
I t is lamentable to think of t he fright ful waste of money 
incuiTed in the early days of steam locomotion in pro­
moting and opposing the various claims ~f belligere.nt 
railway companies. 'We are a t present reapmg the f ruits 
of a system most injurious to the true interests and welfare 
of a nation, and the harvest is only just co~enced. 
Disastrous to ourselves, disgraceful to th e compa.ntes and 
their manacrement ; a source of stagnation to trade, com­
merce, and

0 

enterprise, and onerous and troublesom~. to 
Government, it promises, judgino- from the smaJ.l quant1ty 
ga~hered in, to be peculiarly proiific for the gent lemen of 
th e long robe. . , . . 

Crossin a the Channel we find a different ?"e!Jl-me m opera­
tion, and

0 

comparisons have been frequently instituted 
between it and that prevailinno among ourselves. These 
obviously tend so much to th e ~isparagement of the latter 
that it would be humiliating, and at t he same time unne­
cessary, to enter into them in detail. I t mnst not, however, 
be supposed that the French Government denies parties 
interested in a propoS!ed line a right of hearing; or that 
t hey summarily decide upon an y particular route without 
regard to the claims or merits of those lying in a different 
direction. That i t bas a far more energetic aud vigorous 
method of proceeding than ourselves is as undeniable as 
coDllil~ndable ; but it is a mistake to imagine that it 
arbitrarily assumes the supreme authority and has no ear 
for faiJ· propositions put for\Vard 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 depar tments d'accord upon every projected 
railway. At the present time a difference of opinion 
exists between t he Admiralty officials and those of the 
P onts et Cbauss6es respecting the particular line to he 
chosen for a proposed raihYay unit ing the important 
maritime towns of Cherbourg and Brest. Similarly to 
ourselves, F rance appears to have been back ward in con­
necting her principal ports with her railway system, and is 
now endeavouring to rectify the omission. M ost of our 
early lines were constructed in the interests of commerce, 
and it was n ot until iiTeparable blunders were perpetra~d, 
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 ruade to remedy the glaring 
deficiencies, but their success is very partial, as we have 
pointed out in a previous article. The placing of 
Cher bonrg and Brest in locomotive "rapport," is un­
quest.ionablv a most important uodertakiLg-considered 
strategically, and may be said primarily to have greater 
claims upon the consideration of the Ministre de l' Interienr 
than upon the public generally. Upon the side of the 
Admiralty are ranged the offi~~ of t he genie and the 
CotUlcil for marine worksJ and they prefer the route froD.L 
Sottevast to Coutances. On the opposi te side are the 
engineers of Les Pouts et Cha;ussees, backed up by tbe 
muucipal counqil and inhabitants of Dinan. The latter 
have _presented a petition to the Emperor solicit ing 
that }le would make it a sine qua non that the 
propo~ed line should pass through t beiJ· town. The 
interests of another town are also indirectly concerned, so 
that, as the time for the decision draws near, a li vely 
anxiety is displayed by all part ies. We are inclined, for 
t he reasons alrE>a4y adduced, to award the victory to the 
.Admirdlty, and bearing in mind how fast the warlike 
accommodat ion and size of Cherbourg are developing, that 
depart.ment is j ustly entitled to preference in determining 
the ultimate line of communication. 

THE RODMAN GUN AT SBOEBURYNESS. 

TirE American 15in. gun purchased by the English 
Government has been tried at Shoeburyness. It so hap­
pens t hat just at present there is not a target there suffi­
ciently sound to t est 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 bas been ob tained neverthe­
less. The relative strengths of English and American 
powder need be no louger disputed, at least as regards the 
powders used in the U nited ::) ta.tes for large bore guns. 
We have always maintained that English powder was 
the stronge!;t in the world- a deduction drawn not 
alone from the results of experiment, but from a con­
sideration of the pains which are taken in the Government 
mills at W alt.ham Abbey, to purify all the ingredients, to 
combine them in just the proportions most conducive to 
strength, and to give the gr-allil3 just.those dimensions tend­
ing most forcibly to secure the same end. But we confess 
we were not; prepared for the enormous dispa1'ity which 
the trials of last Thursday week have proved to exist. We 
shall not give t he particulars of all the fifteen rounds fired 
in detail. It will answer every purpose to give a. sum­
mary vf the results obtaiued. 

'l'he American powder used 'vas sent over as that ex­
pressly made for the gun. It is known as " Mammoth 
powder," from t he size of the grains, each of which mea­
sures at least on~fourth of a. cu bic inch in extent . The 
weights of the powder charges used were 35 lb., 50 l b., and 
60 lb. The use of the last charge is limited, we may add, 
by official instructions from the United Mates OrJuance, 
departmen~ to 20 rounds only. In a word, it is only to be 
employed in emergencies. The weight of the spherical 
shot varied between 451 l b. and 455 lb., averaging 
a bout 45311b. A 35 lb. chai"ge in the second round gave 
an initial velocity of 917f t. per second ; in the third round, 
926ft. l n the fourth round, the powder charge being 
raised to 50 lb., the velocity was 1110 ft. ; in the fi fth 
round, with the same charge, the velocity was ll20ft.; in 
"tbt; sixth round, same charge, ll33ft. ; and in the seveuth 
r ound, with a 60 lb. charge, the velocity rose to 1210ft. per 
second. 

Six rounds were next fired with English Government 
powder, which has a very much smaller grain. In round 
.No. 8, fixed with 35 pounds, the velocity was 1037ft. In 
round No. 9, same charge, velocity 10-!-lit. Round No. 10, 
same chaTg&, velocity l 010ft. The next three rounds were 
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fi red with 50 lb. charges, and th e velocities were respec­
t ively 119lft., 12llft., and 121-!fl. The experiments were 
concluded by tiring two rounds wiLh 60 lb. charges of 
American powder, the velocities bemg 1194ft. and ! 210f t. 
per second. The elevation of the gun t hroughout was 
2 cleo-. It is fairly acctuate, but its range is moderate, as 
was t o have beeu expected from the shape of the projectile. 

It 'vill be seen from the foregoing that the average 
velocity imparted to the projectiles by 35 lb. ch~rges . of 
American powder was 9:Zl·5ft. per second, while mth 
similar weights of English powder t~e velocity was 
1030·33ft. Wit h 50 lb. charges of Amencan powder the 
averaoe velocity was ll21ft., while with similar charges of 
Engli~h powder the average velocity rose, we find, to 120f>·33ft 
The average velocity with 60lb. charges of American powder 
was 120l ·33ft. F rom this it appears that a little less t han 
50 lb. of E nglish powder is equivalent to 60 lb. of Ameri­
can powder, or, in other words, out· Governruent p owder 
is stronger than that used m t he States by at least one­
fifth. 

I t is only when we come to calculate the work stored up 
in t he shot as the effect of various charget;, that we are 
enabled to realise the full importance of the preceding 

facts. Using the well-known formula.';;", and taking first 

the case of a 454 lb. shot, tired with a charge of 35 lb. 
of American powder, and attaining an initial velocity of, 
in round numbers, !)22 ft ., we find that its vis viva or 
stored up work amounts to approximately, 2691·8 foot-tons. 
But the w·ork stored up in the sa.me shot, by 35 lb. of English 
powder, amounts to 3360 foot-tons. Again, a 454lb. shot, 
tired, with 50 lb. of American powder, stotes up ;;!)79·5 
foot--tons wiLh an initial velocity of ll2lft., while 50 lb. 
of E nglish powder brought the velocity up to l205ft., 
and the work to 459tl·f> foot-tons. It must be borne in 
mind t hat these figures do uot represent the actual power 
of the gun acting against armour plates, as the stnkiug 
velocity of a round shot of such large diraeusioru~ would 
be gr eatly reduced by a flight of even 200 or 3UU yards; 
but they answer admirably as a means of comparing the 
qualities of .r;nglish and of American powder. 

It may also be deduced from the Sboebw-yness experi­
ments that the Hiin. American gun is in no sense a more 
formidable gun than it has been suppo ed to be. 'l'he ex­
periments, tmperfect as they are, have gone far enough to 
~ihow that it 1s inferior Lo our own 12-toa gun, the projec­
t iles from which, fired with full charges, have a vis viva of 
:Z-172 foot-tons at 200 yards range wnh but 35 lb. charges, 
while w·ith a 40 lb. charge the work amounts to 2b98 toot-­
tons, the projectile (dollgated) weighing 300 lb. I t is 
satisfactory to learn even tllis Uluch, and we ha,re uo doubt 
that when the American guu comes to be tried at a target. 
in competition with till:' hnglish gun, the superiority of the 
latter will be fuUy :deruoustrat.ed. It is to be borne in 
mind, too, that while the American guu weighs nearly 
20 tons, the Bnglish gun weigh:;; little O\'er 1:& tons; u·, 
therefore, we regard the ea.~ with which the two guns 
can be carried and \Vorked on board ship, the E nglish gun 
has an enormous ad vantage. 

SUBAQUEOUS PROJECTILES. 

SINCE the rera of armoul'-plated ships of war it is plain 
that more has beeu thought of subaqueous explosions than 
heretofore. Torpedoes and other d~vices whereby gun­
powder and other ex plosi 9'e boilies, enclosed in waterproof 
cases and fired by electrical or percussive expedient , have 
come to be regarded as of great avail in modern naval 
warfare. M uch admits of bemg stated in favour of sub­
aqueous explosions as a means of marine attack The 
bottom of an u·on ship of war is, aud ever must remain, 
her weakest! par t. Naval architects are too much puzzled 
to recoucile the sea-going qualities of shivs with the enor­
mous weight arlll.our slups .bave now to bear to permit th e 
I.Jelief that t he armour system will ever be extended along 
t he uottom under water. For this rea&on, as well as others 
to ue presently adduced, th e bottom and the deck of an 
iron sh ip of war must remain the most vulnerable part, 
always assuming the pro]Jer meau.s of vulnerability to be 
at command. With respect w atta.cking a ship through 
her decks, a plunging tixe is indicated, either by firing 
down upon t he deck from an elevated battery, or by drop­
ping shells upon the deck under some system of vertical 
fu·e. We are well a ware of the chances against t he hitting 
of a shiv's deck nuder the circumstauces specified, 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 tlu·ough the E>ffect of projectiles 
delivereu through her deck th'\t we now pw·pose to con­
cern om·selves, but with a system of submarine attack 
communicated to our Admiralty in the year 1862, on or 
about the 20th of N ovember, by a gent leman n ot the in­
ventor, but with the inventor's permission. E qually with 
the inventor's permission we now comm unicate the par­
ticulard of this mode of attack, not any more than himself 
seeiug any cause for keepiug the method secret. 

I t is some\•that extraordinary that, amongst the number 
of schemes of subaqueous explosion for WCJJ"like purposes, 
there is hardly any record bt!yond what we are now to 
ma.ke of subaqueollil projectiles. The ingenuity of en­
gineers seemed to restnct 1tself to the propositiou of e!;ta­
blishing a mine at some fixed point in a ch<wnel, and then 
allowing it to stay at rest until an enemy's vessel might 
happen to pass over it, wbco by some sufficient device tbe 
mint: shoul<.l explode. Yet it would seem more desimble, 
if it could be etlectuated, to launch a subaqueous projectile 
against a. ship than to await the contingency of a ship 
passing over a stationary mine. The Olliy l!Ort of sub­
aqueous projectile that comprll!es the conditions of pro­
longed flight-if flight be the appropriate word for such a. 
medium a::~ water-is the rocket ; aud granLing the rocket's 
competence to take effect in a. watery mcdlum, then the 
U~ie of this missile demonstrably presents enormous advan­
tages over every other projectile that could be l.allllched 
ag.Linst a ship. Long before 1862 it had been known that 
a rocket would propel itself through water1 and therein 
geuernte coru.iderable p1·ojectil<:: force; but the specific no­
velty of the prOpO$il.io'n laid before the Britll!h A dmiralty 
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in N ovember, 1862, was that of regulating the sub­
aqueous flight of an u·on rocket by a system of flo­
tat ion and pilotage, which, when explained, cannot fail 
to manifest its own advantages. An ordinary iron 
rocket being slung at a deti.Dite 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 t he water-line 
will be regulated and determined by t he 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 accomplished by electricity, 
would obviously tend to go straig htforward unt il the 
exhaustion of its propulsive force. Unlike an aerial pro­
jectile, which may incw· deflection in any plane, a sub­
aqueous rocket, arranged as here described, could only 
experience deflection lateraJ.ly, vertical aberration being 
prevented by the Boat and regulating stays. A r ocket, 
however used, is endowed with certain advantages an 
ordnance projectile has not. To the dimensions of a 
rocket th ere are hardly any imaginable limits ; then, 
again, its tirst mom~nt of d ight berng attended with no 
iuitial shock, many explosive bodies may, if desired, be 
used for charging rocket heads, though wholly incapable 
of employment by ordinary rutillery. 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-oftice and Admiralty, as falling within 
the province of these slung rockets, was that of establish­
ing a perpetual protection at harbour mouths. It is easy 
to understand that an entire coast line might be converted 
into a battery of such slung rockets at con venient distances 
apru·t, 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 n umber of these 
slung rockets might be kept i n perpetual communication 
with an electric reserve, whereby they might be discharged 
when necessary. 

AN ASSISTANT ENGINEERS' A>~D DRAUGHTSMEN
1
S BENEVO­

LENT SOCIETY. 

THERE 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 coutiuuance of bodily hea.lth for the mearut of 
subsistence. Underpaid as tP,ese gentlemen ru·e as a r ule, 
they cannot save money in the ordmary acceptance of the 
term even while single; t hey marry, too, and have families 
as well as wives to suppor t now and then; or they are 
compelled by circumstances or duty to subscribe to the 
maintenance it may be of a. mother, a fa ther helpless in 
his olu age, or a younger brot.her or sister without money 
or the mca.us of earning it. l s it remarkable t hat under 
such cu·c•.unst.a.nces the d.ra.ughtsruan however steady and 
skilful and talen ted, comes to bitter grief now and then; 
that succumbing to t he un healthy influences of a profession 
notoriously in imical to longt!vity, he dies and leaves behind 
him a widow, and possibly two or t hree little ones as well, 
without friemls able or williug to aid them in their dis­
tress. The dra.ughtsman's pay is so small that he cannot 
afford to l>e 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 dea th seize their victims and has ten 
things on to a direful end, on which we do not like to think. 
Are such evils unavoidable I Are there no means of pro­
vidmg 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 his wife and family dre 
not ldt to utter penw·y l A sat isfactory answer can, we 
believe, be given to all these questions. I t rests with the 
a.ssistaut engineers and draug.lltsmen of Eng land to say 
whether th ey will or not under take the task of ameliora­
ting their own condition, and relieving themselves from 
sorue of the cares to which every t houghtful man in t heir 
ranks must now and then fall a prey under existing cu·­
cumst:w.ces. 

Some months since a correspondent-himself a draughts­
man- suggested the formation of a benevolent society of 
praughtsD.Len, by the aid of which funds might b e obtamed 
for the relief of t hose t hrown out of work t hrough sick­
ness or other causes, and for the widows and children of 
members of the profession. The su ggestion was admirable, 
uut it did not receive all the attention it deserved froru 
those most interested. J t is unnecessary at present to con­
sider why. Since the publication of Mr. Bancroft's letter 
we have received several others, b ut not half so many as 
we could wish. Puulished as they came to hand, these 
would have made little impression,- cer taiuly not that 
imprf'ssion which \Ve cordially wish them to make. This 
week we give them all in another page, just as they were 
received. W e commend t hem to the attention of our 
reade1'S. It will be seen that but one writer suggests any 
scheme for carrying into practice the wishes expressed 
indevendently by each. Tills is not qui~ as it should be. 
I t is useless to a.sk whether it is or IS not desirable that 
all the assistant engineers and dra.ughtsmen in the kingdom 
should subscribe to a fund for t he relief of members in 
sickness or distress. I t would, in our opinion, be mer e waste 
of time to discuss such a question. Hut it is absolutely in­
Jispensa.bJe to settle upou a sa~isfactory method of em­
bodying the principle of mutual aid m practice. O~r 
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 tlwse who are most interested. At a 
future tune we shall, if need be, speak. For tht: preseut 
we shall leave ow· correspondents to themselves, contenting 
ourselves by assurillg the assistant engine~::rs and dl-aughts­
men of Great .l:kitaw. that they shall not lack such assist­
auce in maturing their plans ru; we can afford t hem. But 
we must impress on th e minds of our re.,'\tlers t hat tb.is 
thing, to be done well, must be begtm and ended by engi­
neers and draughtsmen themselves. If they have not 
sufficient energy aud 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 esl~l.blil:!hetl by otbcr11. W c 
feel no doubt that l.'mployers will co-operate heartily, but 
those for whoi:lu benelit we write must rely iu tho first 
iustn.ncc only on themselves. lL is but au eff'ort and 
tho task is accomplished. \Ve have hnmoheJ the pro­
posa.l- Mr. Bancroft and his fellows have our best wishes 
for their success; our aid shall not be wanting in future. 
.For the prei!ent our pru·t is done. It restl:! with the 
draughts.men of England to pro,,e that they really wish 
Lo heartily co-operate in proviJiu~ for the cv1l days to the 
advent of which every professional man is liable. 

M. LANDTSREER'S COMPOUND ENGINE. 

• 
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MICROSCOPE, IN TITE PARI EXHIBITION. 
EvEHYOl\"E knows that the microscope is an instt·ument speciAlly 

contrh•od to enable tho oyo to examine objocta or parte of objecte 
too minuto to bo mado out by unassisted vision. This result ia 
effected in refracting instruments by interposing between the 
eye aud the object n. transparent body usually of glass, so shaped 
as to enlarge tho angle with which the rays of light reflected 
from or tran1101itted by the object impinge upon the retina, 
and tho larger the angle the higher is tho magnifying power of 
tbe interposed body. Tho effect is as if the oye were brought 
ucarer to tbo object, n.n appt·ox.imation which cannot be made 
directly in consequl;lnce 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 t·emo,•ed to a certain distance. When a. Ringle 

ON pnge 12 we illust.roto an Pngi.ne exhibited by l\I. Norbert piece of glass it! used a. linlit is soon found to its profitable em­
de L.mdtsheer, the inventor o.nd patentee. 'l'he engine is on tho ployment in consequence of the aberratiou.s o.nd ili.spersions 
combined\~~· W oolf sy8teUl, tho -pistons _moving ~n 0\>posit~ ~irec- Mt•Oc~l by the forln nnd wa, t"l't'nl of t ho glass. 'l'he difficulties 
tions · nne 1t \trill bl' seen that the enttro rol\ohtne 18 t~uOicumtly "" "' " " " " 
remnl·knble in ils n.rrongemcnts, a. d1·ag link being used to uuite thus arising have, however, been in great part overcome by com­
tho crnnk.s. Tho , olvo gear is worked by the Mwe ct'l.Ul.k as that bining lenses or different forms and materials so that the faults 
driving tho air and feed pumps, in 11. wa.y which will be readily of one coiTect those of another. 
w1derstood without further dl!scription. .Microscopes nrc usually classed as simple or compound. In the 

As regtt.rds the advantages of thP design we mUJit leave 1\L fir11t tho Ions or c:ombined lenses tmosmit o.t once to the eye 
Landtsheer to spcnk for himself. There ill no doubt much which the rayt~ of light reflected from or trammitted by the objec~. 
is objectionable to English oyes, but no hesitation is felt on tho whilst in tho second tho imago prodnced by one set of lenses 1s 
Continent in snorifioing simplicity to s~:euro any J_>l\rticulur object.. agtun magnified by another. In the latter class of microscopes 

'l.'ho inventor states that the object which he ht\S sought to tho lenses which are nen.rest the objects are termeJ objectives, 
obtain in designing this engine has been to unite all the qualities whilst that whose office is to enlM·ge the image formed by the 
recognised as indispon.sabl~:~ in o. periect steam engine. These 
qualities are :- 1st, Economy of fuel. 2nd, Perfect reg·ula.rity of firs t set of glasses is termed the eyepieoe, from being placed next 
rotation. 3rd Soliility. 4th, Simplicity. 5th, Absunce of tho eye. A series of six eyepieces can be obtained from 
dttnger. 6th, Econowy in cost price and in setting up. 7th, optici!IJlB, grnclually increasing iu magnifying power, whilst a 
Facility of working nnd of keeping tn repair. eompleto series of objeeti\res would number fourteen or fifteen. 

Economy of .l<'ucl. -Tho economy of consumption of fuel in Of these the greatest magnifiers, though wonderful triumphs of 
steam engines de..,entls principally upon five poiots:-a. To work skill, requit·e so much nicety in their mnnipttlatioo that only very 
at the b.ighest pressure possible. IJ. 'l'o wot·k with tbe greatest accomplished microscopists can make advantageous use of them, 
expansion possible. c. 'l'o work on the condensing principle. d. and uesides they are only uecded in very special and thoroforo 
To have tho least projuo..lioial space. e. 'l'o have little weight or limited resca.rches. F or hi,.h powers, that is whore groat enlttrge-
bodies in motion. a. For the first condition it is evident that o 

b k 1 · h h 1 d t ment iii contemplated, tho objectives must be constructed with an engine may e wor et w1~ muo · ,ess anger a o V~l'!J _
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d h h 
high pressure of stt>am, by us10g \VooH s system, than w1tlt extrume attention to mathom:ttic'" accttracy, au t en w en 
a sing to cylinder, becnuso the cylinder in which tbi high pres- auccess has been obtained, we n.re met by another difficulty, that 
suro steam acts is of tnnnll diamotet·. IJ. It is a.Jso evident that of obtaining tho required amount of light. It is evident that if 
in an ongino oo \Voolf's principle tho expansion of tho steam tho light reflected from the object roma.ius the same tho more we 
mny be greater thun iu single cylinder engines; because iC the magnify it, in other words the smaller the bit of it which fills 
expansion is too gNo.t in engines of one cylinder the irregularity tho fiehl of view the leas light is derived from it o.nll the darker 
of movement becomes very great nnd in addition the diameter of it bec<lmes. The attention of opticians has consequently been 
the cylinder must become so largo that the aclmiSBiou of the directt>d to tho contriving, as an essential part of a good micro­
stet\ID pt·oduces concussions which are not 'vithout dnqger. c. scope, of means whereby an increased amount of light may be 
The engine is on the condensing system, and it is well known tba.t thl·own upon ot· through tho obJ'ect under invePt.iga.tioo. 
these engines are the most economica.J in working. . d. ~'he 
prejuilicin.l spaces are those which hav~ to be filled w1th _steam After these preliminary explanations we will turn to an E ng­
which docs not produce any effect; m other terms, . \vttbont !ish compound microscope of ordinat·y construction, and we 
dlSJ'Iacins the piston, such are tho conducts between tho stde vtuve shall sec tha.t its leading feattU·e consists of a metal tuLe, at the 
n.nd tho ends of tho cylinders ; it is evident that in my machine l<>wer eod of which nre placed the objectives, nod at tho upper 
these conduits or po.ssnges nrc as short as possible, whicll proceeds end the eyepiece. This tube is supported by the stand, lillcl 
from the reverse working of the pistons; steam which hns worked worked up or down, 80 as to obt..'1in the proper focus in modes 
in the sma.Jl cylinder enters directly into the large cylinder at the that vm·y with different makers, but the bar to which it iB at­
same end at which it issues ft'Qill the small cylinder, wherens in nll ta.ched, iB in'·n.ria.bly made to move on a stiff joint, so that the 
other engines on \\roolf's system the ste~m which bas acted. in the eyepiece may be brought in the most convenient manner to 
smrul cylinder has to enter the lnrge cylinder at the oppostte end 
to that by wb.ich this steam leaves the small cylinder int.o n con- the obsen•er's eye. This power of swinging on a. centro, 
duit, which has to be filled uselessly and p~ejuili?ially; this.volume immensely convenient as it is, does not seem to be much valued 
of stenm is saved n.t eMh stroke of the piSton m my engutc. A on the Continent, where large numbers of microscopes are made 
mere glance will show that a sm~er number of, nnd Less woigb.ty with the tube fixed in a vertica.l. position, which entails great. 
pieces, could not be used to o~ta!Jl the changes and the _transu?--JS- fatigue on the obRerver, and is, besides, n. bad one for the due 
sions of movement, therefore little 'veigh tor bulk to keep m 1uotton o',servatioo of tho object. The object to be observed is placed 
producing a. saving of steflm. It will therefore be seen thaL this upon a stage, which is ti.xed in the commoner microscopes, aod 
en.,toine uoite?s all the conditions for obtaining the greatest economy thou the object when required to be moved during the investiga­
in the consumption of fuel. t.ion, must be shifted by the fingers ; or it is capable of being 

P el'jcctly Rcyvlw· Rotation.-Io steam engines there ru·o two mo,•ed by some sot-t of mechanism (e. fl., c;cre\'i'S with large milled 
regularities ot wovement to notice; tho first consists in making head~> lovers, &c.) A stl.lge with a mechanical adJ. ustable move-
tile same number of ruvolutions in the snme time-this re- ,..., 
gularity depends upon the governor applied to the engine, ment is by far tbe most convenient, especiatly when high mag-
1\lld tltis exists now in those which t\l.'e perfect; it is not this re- niiyiog powct-s are employed. Here <tga.in the continental 
gularity which I clonominate perfectly regulM· rotation; the microscopes as commonly made are defective, for the stage is in 
t·egull\rity of movement to which I allude is that where the speed them usually fixed. As to the illuminating apparatus, if the ob­
of the engine does not vn.ry during a revolution of tho engine, jeci under exn.mination is opaque the l)ght must be thrown from 
in other words that the pressure exerted upon the stud of the abo\' e, nod fo1• this purpose, bull's eye condensers, lieber kuhns, 
crank varies in tho least possible degree for the di.lfereut po~itions &c., n.rc brought into play. If, on the other hand, the object is 
of tho crank in a revolution of the engine; it is evident that in uU trausparent, and we desire to examine its internal structure, the 
{'ngines on Woolf's &)'!Item ~he _varia.~ion is very: much le~s thn~ in light is thrown from below, and reaches the eye after passing 
engines on the expanstoo pnn..:tple mth one cy mder; thiS reqwres throu,.h the obJ'ect. To effect this a mirror is attached by means 
no proof, and in my machine it must also be added tl~t~t tho o 
pistons working in reverse directions, tho two rods of tho small of an arm to the lower part of the bar which carries tho optical 
utul large pistoos, as well as the cranks, eounterb:unnce each other tube. In microscopes which h..we lillY pretensions to complete­
in all the positions of tlle c1·ank. ncSB, there is an apparatus for concentrating or condensing the 

Solidity.- The inspection of the drn.wing shows at once that tho light interposed between the mirror and the object, such n.s the 
cylioders a.nd the tule of tho cranks being upon one nnd th~ sru.no achromatic condenser, the parabolic condenser, &c. It is fre­
cnsting the found~tions do not ~er, and have. not w res1st the quently desirable to tlu·ow the light into the object at an angle 
efJort of th~ workmg of t~e engme; tho fo~m~a~tons ~ave only ~o tUOI'C oblitjue than c:tn be obt.'lined from the mirror, aud this bas 
~ear tho wcngh_t of the eng~e s~ ~ to keep lt m. lts hon~ontal pos~- given rise to the application of prisms, such as Amici's 1wism, and 
t1o~ whereas m b~am engmes Lt 18 the foun~attons whiCh ~Y ~Letr othet· contt-ivances which are usually borne by separate stands 
wt:'tght have to restst the efforts of the worklllg of the engme. In I . ' . . . h . . 
my engine the crank axle is composed of three pieces: the we of so ,\S_ to be at once b1 ought mto use or removed ,12 t e case may 
the fiy wheel aml on each side an elbowed axle; ellch we is requ1ro. 
placed in tw~ bearings; this an·nngement allows of tho engine or late years tho binocular fol.'ID of microscope has come ex­
being easily sot up, for it is 911tlicient if tw~ ~£ the boiU'ings are tensively into use. In this form there are two tubes, up which 
in a parallel position to the other two, 1md 1t 18 ~ot Mcessary for distinct images o[ the object are sent simultaneotlllly to the eyes 
t he lino of th~ ccnt:es of t~o ~hreo axles to form ngor?~tsly_ a solo of the ouserver, who therefore sees the object in relief; various 
a~d ouly strrug~t line; thiS g~ves not on~y a great Ia~~ty lll p~t- coutriv.mccs h.lve been suggested for effecting this, but that which 
t wg up the engme, but what ts of more llllportance, tf m work.i~g has been universally adopted in this country was the invention 
one of the bearings should be more worn than n.oother, that w1U ' r , . . . . li . . Ins 
cause no impediment to the pt·oper working of the engine. 'fhe of .1\lr._ \\ en ham. 'I his contr1vanc~ consLSts lll s ppmg a g_ s 
o..'(}e of the fiy wheel is connected with the other two elbowed p_nsm Ult~ th~ lower pa1-t_ of the optical tube above_ the eombmn.­
o..-des by ro{'anS of a stirl'up movement (drag link); the elbowed tton of objeCtives, nod this causes half the rays of light ~ ascend 
axle is behind the ern.n.k of tho axle of the B.y whe<>l, therefore tho the lateral tube to the eye placed a.t the upper extrermty. On 
elbowed axle sl:'rves to push the other crank, nnd the stirrup does withdrawing the prism the main tube c:tn be employed in the 
not suffer in the least degree. The bearings of. tho axle of tho ordinary manner, nod tho instrument becomeg monocular. The 
driving wheels may be upon the snmo cast tron b.use as the grea.t beauty of many objects when viewed binocularly has 
brar~gs of the o..~? of the £Ly wheel, or more SllDply, .the largely incr~:~ased the popularity of the microscope. It docs not 
bearmgs of the ~1·1~g wheels IDli:Y bo upon sepa.rate CI\Stmgs form any part of our ptU·pose to enter into the det..'lili! of mnoy 
bolted to the pnoclpnl ba.ses, which ca~ses 0.n~t~al suppo~t adjuncts to tho microscope such aa the polariscope no apparatus 
between these axles and consequ~:ntl:y Wlposstbility of. the.u· . . . . . ,- ' . . . • 1 'd f . 
boing displaced; tbe founuatians of the building do not suffer Ul the for ex~numog ObJe~ts \\~th polartl!ecllight, the camera. uc~ a, Ol 
least from the working of the cngme. An engine upon my system throwmg t he mag_nlfied tmage _of tt upon po.per, ~nd enabling tha 
does not weigh one hnU what ~~ boam engine of the same power o~s~rver to draw 1t; or ~e rmcr~meter, a. con~wa~ce for a~cer­
weigbs and the foundations which sufJer le~;s, may be reduced to tnmmg the number uf times tho lm:\ge exceeds w stze the object; 
one hn.if of those necessary for a bea.ro engine; in addition no sp~cial and we only allude tn tl.tem for the purpose of remarking that a 
building ~s required, a light roof abo~e th~ macbi_nc is snft?cient. mi~roacope, with all. it , a.:c~ories, is ?J1 elaborate a.ppan1tus 
1lJJ there~ a much less num~C?r of p1cces 10 motton than Ul the which must necessarily n,1wre great skill on the part o£ the 
beom ongllles there a.re few~- pte?rs ex~osed to ~l'l'nknge; and fu~·- maker, and if it is to be brought within tho rea.ch of perSOn,! of 
th?r, thearrangement~d dimen~10ns of nil tho ptccu~ a.llow Clf tho:r modemte meant:! mtLSt be produced in large numbers by the aid 
~emgmadoofwroughttron,,thelefore these ptoccs rue muohle.s of IDAch.i.oory. One at least of our London firms has a con-
lmble to be broken. Tho mvent,or goes on to show that tho 'd ... 1 uf h .A. · 1 d to t t 
ports being placed brnoath tho cylinder, water cannot ncoumu- 81 eran e _ma.u a~tO'_'Y w_ ere s"""'m power 18 emp oye . ac ua 0 

late in them and lead to a. break down; and he gives the tho machinery. rhis will show that the demand for ~~croseopes 
cost at one-half that of a bcr.m engine of Lhe same power. among~t us ca~not be sm.n.ll. I t may ~e observed. Ul p~~og 
H e concludes with the following observations :- Referring to that nncroscop1SI.s have a literature of t.hetr own, for, 1u addtttOn 
the engine e:dsting in the mill of the ::iocicte linicro of to nuruerous excellent treatises on the structure of the inetru­
Brussells, it has been working now two yenrs and four wont, nod those that instruct students how to employ the appn­
months without offering the _lColast trouble. T~e _foundations rn.tus to the best advantage, t here is a. quarterly microscopical 
al~bough very smo.ll do not Vlbra~ . at all, o.nd 1t .lll the so. me journal, in tho pages of which the world is ronde acquainted 
wttb r~spect to the axle of the dr~Vl!lg wheel, whtch does n~t with what observers are doing in their different lines of re-
auffcr m the least although tra.nsnuttmg 1 0-horse !lOWer; tb1s n ch 
engine u..qes less stcnm than ony other en~;ine of tho 111\mO powrr. se, ~ ·. . . . . > •• 
I bt\VO l'OIIIJMretl i~ Ly tllllXIIlhl~ \~itL t:itf.:t~llt CllgiUCS or Woolf's ( ?ll~l~g nt length to the display of IDLCIOI!COpcs ~ the I /\liS 

system with bemns, 1Uld ttl.so scv!'ral en~ines with ooc~ylinder, and Exhibition,_ we m·o ~lad t~ sta.~ that tho honour of Engl~d ~as 
the eompiU'ison hl!S always bel'n in favour of my engine. l.Jeen wot·thily sustn.inod m t.h1s respect, for we ba.ve no hes1tatton 
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in 81.\ying that the two best instmment.'> to be found th.ere havo 
been contributed by ~lr. 'l'homM Hoss and .Me_ssrtqlleck, ot Lon~on. 
Both are binoculars, and both are accompamed by a host of ac­
cessory apparatus and a complete bat.te~y of object gl.a.sses. that 
must make their cost amount to a conSJdera.ble sum. Which of 
tho two is really the better instl'llmont it would be hard to say, 
without a closer testing, by actual work, than could bu allowed 
in the c.'\Se of n•·ticles which must always be kept en granck tenue 
before the public, a.nd perhaps, after all, a decis~on in favo~ of 
one or the other would be given rather by ones prepossesSions 
than by the comparative merits of t he two. E veryon? who has 
worked with the microl!cope well knows how apt he l8 to pro· 
110unoe a particular contrivance _to be incon~enicn~ ii he ho.s been 
previously unaccustomed to us~ 1t. Mr. ~as s fine Ulstru.me?t has 
the tuLe that c:trries tho eyepiece and obJect g lass s~rewed mto a 
tmnsvel'l:le bar which is attached toanothe1· barthatsw!Jlgs between 
Ufl'ights 1!0 ~tv be capable of affording thO ObMCl'Ver any degree 
o obliquity he requires. aud t~cre is a. contrivnoce.for fixing the 
instrument securely at the desll.'ed angle. 'l'ho optical part ho.s_a 
rack and fine screw movements, !l.lld tho graduated coucent.ric 
rotating stage has one inc~ of motion ~rectangular directions by 
means of a screw mechawsm. There l8 a graduated sub·stnge 
for holding and adjusting by univel'1<1ll motions all ~ho illumina­
ting and poln.rising appar-.\LUS plaeerl beneath tho O~J~Ct, aud the 
mirrors which are fiat and conCjl.ve, are C.'tpable, by JOmted arlllB, 
of a.ssu~ning any posit.ion the observe: may. desire .to give t~em. 
Io short, the instrument is as perfect Ul all ttl! dotail.s as a rmcro­
scope c..'\11 be made in the present state of science. We are glad 
to perceive that the instruments of this mn.ker are lighto1· and 
less cumbel'l:lome than thoso he formerly made. Messrl!. Beck's 
largo microscope has "' longer opticaJ. tube th:\n. ~ss:s, and this 
tube is made to slide by means of a rack and plJllon m a groove 
cut in the metal bar which is made to swing between the sup­
pot·tiug pillars. This arrangement is different_ ~rom Ho~·a, and 
it is a form thnt we ourselves prefer. In addition to th811' largo 
microscopes, Messrs. Beck ex.h.ibit nU;~ others, in~ludiu~ a s~eci­
mon of ~heir " universal nlicroscope and two d.i.ssect.mg llllcro­
scopes one on Mr. Darwin's lllOdel. 'l'he "universal'' is of a 
p~culi;~r form, and is sold at a l~w price fo_r the us_e of 
students. The optic:tl part is at one SJdo of the amgle upr1ght, 
and tbe foot is circular. The workmanship of aU the instru-
ments, both large and small, is excellent. . 

.Mr. Dallmeyor exhibits fot~r microscopes, :ill '~ellfi.u.i11hed; a~d 
some of them are clabomte mstt'Uilleota, ditrermg somewhat w 
their arrangements both from Ross's and Beck's. MP.sst-s. Po'''ell 
nod Lealnod have not put in an nppeamnce. Their reputation as 
make1-s of microscopes stancl.s as high as that of any fum in 
London, and they probably think they could gain nothing by 
sending examples of their work to Paris. 

On looking round for the microscopes made by the ~rus­
sian and German opticians, we confess wo \Vere dtsap­
pointed with the result of otu· search. The best instru­
ment we could find is m1my degt·ees below the English 
microscopes we have described. Among the French makers, 
Chevaliet· sends inRtru.ments that are uuneeessru:ily heavy, and 
they have a poor, under-bred look when contrasted \vi~h the 
handsome forms to which our English op~icia..us have nccustomed 
us. Harnack's style of stand is better than <.:hevalier's, th~u~h 
still we SC;Je a needless amount of metal employed. He exhibtts 
a. serie11 of objectives to be used a imme,.wn, that is, with a drop 
of water interposed between the lowest glass and the object to 
be observed. This evntrivaoce is thought to correct some of the 
chromatic aben-ation, aod to present a clearer imngl.'. Mimucl 
and Son make tho largest display of microscopes iu the Exhibi­
tion, eout!·ibuting upwards of twenty instruments. They ra.oge 
in price from 28f. to 600f., including eye-pieces and objectives. 
Some of them are sola.r microscopes, and one is termed a 
universal microscope, as it is intonclecl to serve either as nn 
ordinat·y compound microscope, a. soln.r microscope, ot· a. 
polnriscvpe. 'rho largest of the ordinary microscopes is much 
in the style of Beck's larger instruments. Nachot and Sou 
also muke a considemble display, for they exhibit neMly twenty 
instruments, which vn.ry a good deal in form !l.lld purpose. 
Some are for the use of two or three observl'l"S simultaneously. 
One is fitted with Mortessier'samwgemcnt for photographing the 
magnified image ; another is a binocular dissecting m.iscroseope. 
Their largo binocular is a well finished instrument, but the 
contrh•ance by which the image it! seen in relief iB inferior to 
Wenhllm's form, which has become so common in England. 
The microscope which they tel'ID their grand model is a smalle1· 
instrument than RoSB's nod Beck's chief exhibits, and we 
venture to think rutogether inferior. 'I' he last of theirs which 
we need refer to is a microscope furnished with a goniometer, 
and intended for chemical researches after Professor LMvt·ence 
Smith's design. Hofmann has sent a fine polari microscope 
with goniometer, but none of ordinary construction. Du bosq, 
thi well known philosophical ins trument ma.ker, contrihutos a. still 
finer photo-electric and solar Ulicroscope. Amongst the othet· 
French contributors wo could find nothing to attract notice. 

'l'he Genevese Company for the construction of philosophical 
instruments exllibit a simple di.ssecting microscope and two 
compound microacopes, the larger of which is styled their 
grand model. I ts price, without eye-pieces nod objecti\'es, is 
360£. whilst the series of three eyepieces ancl four objectives is 
priced at 317f. 'rho body of tlli.s microscope, which is 
monocular, swings between uprights, moving on a platinum 
joint, and it possesses both coa..1~e and fine adjustment, but the 
stage is incapable of movement and the object is retained in its 
place simply by spring clips. The light-condensing or othe1· 
appru·atu.s for transparent objecte fits into a tube working by 
means of a. rack in n.nother tube attached to the Wlder side 
of the stage. 'fherc L'! nothing remarkable about the work­
maoship ot· structure of this microscope except that the 
objective is not screwed into the lower end of the optical tube, 
but is retained in i ts placo by a. forked spring clip. Such a 
mode of attaching the objective is no doubt attended with a 
saving of time when the observer hns ueed to change his 
objectives frequently, and does not omploy a nose-piece or some 
similar contrivance ; moreover, the makers assert that on their 
plan the centering of tho entire objective is bettor than ill 
the ease of a. screw, and that any defect of centoring is at once 
perceived, aud in part capable of rootifioation ; la~tly, that the 
side of the objective which gives the best image in oblique light 
can be more easily t~elected. 

Prnssia does not make a great figure in regard to microscope::~. 
Orunclln.ch of Berlin has severu.l instrumcnti in his cn.so, ranging in 
price from 33 to SO Of., with eye-pieces and objectives, so that it will 
be seen that his instmments are not of an ell\bomto coust1·uotion. 
All of them :we of that objecLioMble upright form withou t power 
of swinging, which task.s so much the mlll!cles of the ob~:~erver'il 
neck. A solitary m.ict·osoope, d t ha~ of a. small ordinlt'Y 
form, was all that we could discoer in the Austrian department, 
and this is pl.nced along with Professot· Hyrtl's truly admirable 
preparations of injected objects. Russia contributes absolutely 
nothing. H aving thus reviewed all the microscoptls conta.iuet.l 
in tbe exhibition. wo lllust ropeat what wo htwo previously said, 
that, beyond all conbrovoro~y, there arc no instruments whi.ch oan 
be compared with those in the cn.ses of Mr. Hoss and Messrs. Beck. 
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MESSRS. HART'S MODIFICATION OF THE J UCKES' FURNACE. 

THE Measl'll. Hart and Sons, of ·wenlock-road, CiLy-roo.d, 
already known o.a manufacturel'll of the Juc~es' _smoke-pre­
venting furnace, have recently patented a mocliticatton of the 
conttivance which promises to be of importance, and to t>ro­
mote its extended application. H bas been hithe_r~ sup­
posed that the travelling fire-bal'll, which_ form ~he . dist,mcttve 
feature of the Juckes' furnace, prevented 1ts apJ!licatlOJ;l to any 
but exterruilly fired boilers. 'l'h.Ls idea. has, however, giVen way 
under tho pressure of a. practical cl~monstration of its falla.cioua­
nesa. The Meul'll. Hart have constructed a. furnace and very IIUC· 

ceasfully applied it to an internally-fired boiler in their Wenlock­
road factory. We recently saw the apparatus at work, and fo~d 
that steam was generated rapidly, and that th~ general_ actiOn 
of the apparatus was sati&factory. The flue l.Dto which the 
travelling bars were inserted, in the case just mentioned, w~ ~nly 
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 
good. The bars extended within the tube to a distance of oft. 
from the face of the boiler, and at their inner_ end were 11upported. by 
a leg or bracket of cast iron, at the foot of which waa a roller, r~tl.Dg 
on a longitudinal rail, passed along tho base of the tube. E.den?rly 
to the boiler the barrel carrying the furnace bal'll rests on two u-on 
supports, also fitted with rollel'll, and these were sustained upon a. 
pair of raila lAid along thu ftoor of the stokehole. By means of 
this arrangement it will be seen that the apparatus is portable, 
and ca.P.I\ble of ready adaptation to any internally-fired boiler. 
The shifting apron of iron for regulating tho thickness of feed, 
the worm and screw wheel for propelling the bars, nnd the cistern 
and water bilge, are in all respects analogous, except in size, to 
those in use for externally fired boilel'll. Tho distance between 
the surface of the advancing and that of the receding bars is, in 
the Wenlock-road boiler, 7~in. , whilst the width of the whole is 
20in. These dimensions would of coUl'lle be varied in accordance 
with the differing sizes of tubes in other boilel'll to which it ru.ight 
be intended to apply the internal furnace. The bars travel at the 
rate of 6ft. per liour, and as on their return journey they become 
cool, their durability should be greatly enhanced as compared 
with that of .fixed fire-bal'll. The coal used is that known as 
"alack," 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 
1upply hopper is charged and until it need.fl re-filling. The 
Meam1. Hart purpose applying the int.arnal furnace to double as 
well &s single-tube boilel'll, and are sanguine of succeeding even­
t ually in introducing them into steam ve81els, at lea.at so far as 
river traffic is concerned. In order to render this description yet 
more complete we have given abo1•c longitudinal and end elevations 
of the bouer and furnace, which no doubt will make the whole 
arrnngement perfectly clear to our readers. 

PARSONS' PATENT BOLTS. 
To find a simple and efficient method oi preventing the looaening 

of the nuts of the fish bolts used on railway& is a problem that 
many have attempted to aolve, but we are not aware that as yet 
any of the various devices for that purpose have come into use, and 
railway engineers are fain to rely upon a daily examination and 
tightening up of the loose nuts by the plAtelAyel'll on the line. No 
doubt this e:xamina.tion would in any case hav~ to be made, how­
ever aecure the fastenings, but there iJ a great difterence 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 a topping, perhaps at every other joint, to tighten some of them 
up ; this coupled wtth the greater safety and ease in travelling, 
the reduction in the wear nnd tear of the rolling stock, and the coat 
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 engineel'll to find a sure and simple method of effecting 
t he object as well as the numerous attempts made to obtain so great 
a desideratum. 

All the plana 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 aro directed to the root of the evil, and 
attempt to obviate the tendency itself of the nut to unscrew. The 
plan which we now present to our readers differs from previous 
ones in this reapect, ita object being to remove th~;~ cause instead of 
attempting to oppose the effect, eo 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 din. diameter tapped 
with a Whitworth thread, we shall find that the cross sectton.U 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 ia subjected to strain, so long as that strain is conlioed well 
within the elaatic limit of the metal, tho shank and screwl'd part 
eaoh stretch nearly in the invel'lle proportion of their respective 
areu and in direct proportions totbeir lengthai but tbe smaller area 
through the two orthree threads of the screw eft inside the nut for 
clearance where the greatest elongation occurs, having no appreciable 
l ength, the amount of elasticity given out by the bolt is vety small, 
in an ordinary bolt, 3in. betwee.o the head and face of the nu~. with 
a strain of 10 ton.e per square inch through the screwed part, it 
would not exceed ·0015 of an inch with iron of the best quality; it 
can euily be undel'lltood then that as so emall a variat1on in the 
~pace between the head and nut makes the difference between a. 
looae nut and a tension 10 tons per ~quare inch on the bolt, 
bow likely it u for the nuts of fishing bolts to be ovencrewed, or 
to become lOOM; for a layi r of nut, thi acale of thi iroR, the nicea-

sary imperfection in the fit of the parts, would nny of them nbaorb 
more than this amount, so that although a bolt may at first be fairly 
screwed up, after the pMaage of a few trains, having so small n 
rang\3 of elasticity it soon becomes loose. 

We have been supposing in this case that the nut bas been so 
carefully screwed up as not to have strained the metal of the bolt 
beyond ita elastic limit, but the fact is, in P.ra.ctico, with the rough 
manner in IYhich the screwing is necessarily done, the severe a.nd 
sudden IJtrains to which the bolts are constantly subjected from 
heavy weights passing at high speed.fl, subsidence of the sleepel'll, 
unequal support, and twisting of the rails, and from the imperfec­
t ions in the bolts themselves, and the fit of the parts, it is rarely 
the case that the holt is not before long strained beyond ita elastic 
limit. When it is considered that the fiftieth part of a turn of 
the nut is sufficient to absorb all the elasticity the bolt is 
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capable of giving out, i t would seem that auch must ordinarily be 
tbe case, and to this we believe way be attnbuted the chief cause 
of the loosening of the nuts ; and it ia when this is about to occur 
that the inability of the ordinary bolts to prevent it becomes 
apparent. Suppose, for instance, that the screwed part of the bolt 
has, from ovel'!lcrewing up, or any of the before named causes, a 
tension <>f 20 tons per square inch put on it, this will strain the 
shank to about 13 tons per square inch, but then tho relative stretch 
of the parts will no longer be in the invel'lle proportion of their 
respective areas, for the screwed part, being strained considerably 
beyond its elaatic limit, will stretch nearly 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 ita thread 
cutting into that of the bolt; thua the fit between the two is de­
stroyed, a kind of ahoulder is formed in the thread making a seat 
forth" nut at the position the nut occupied when the bolt was 
first strained beyond its el.a.atic limit, nnd to tbil position the nut 
will always have a tendency to return, however frequently and 
tightly it may be forced up ; such at leut ia the aolution of the 
problem offered by Mr. Parsons and to remedy theae defecta he 
proposes to make the shank of the bolt of a different form in crosa 
atction from thi 1crewed part, 10 tha~ while a 11ufficient portion of 

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

Various form s in cross aection may be given to the shan~ to 
satisfy these conditions, depending on the dt:pth of the thread and 
the amount of surface it may ue requisitl' t o retain on the peri­
meter, &c. 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 ~in. bolt the shank is ma.de 
·65in. across the sides of the square, and the angles being taken 
off to the same diumeter as the outside of the screw, leaves a bear­
ing surface of about t.Jin. in width on each corner, which will gene· 
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rally be sufficient to maintain the true position of the bolt and 
fishing plates ; but if more surface is required , or the thread it 
deeper, the form shown in Fig. 2 may be employed. 

It is claimed by Mr. P al'llons that bolts thus made, while they 
po81eas all the requsite properties of ordinary bolts in maintaining 
the parts ot a structure in their true position sideways, are entirely 
free from the defects inherent to ordinary bolts before explained; 
thus, aa the crosa sectional area of the metal is the same through 
the whole length of the shank as through the smallest area of the 
screwed part, the bolt is of equal strength and stretches equally 
throughout its whole length, so tha.t not only has the bolt a greater 
usoful range of elasticity, but the prob..tbility of the elaltio 
limit being exceeded and the thread being distorted by over­
screwing up or any 11udden stmin is avoided. This may be thtu 
exemplified : If we take an ordinary bolt and interpose a perfectly 
unyielding substance between the head and nut, only jUJt 
touching them, the surfaces being perfectly fiat and true, it will 
be found that bbout the twentieth part of a turn of the nut will 
be sufficient to put on a strain of 20 tons to the square inoh 
through the bottom of the thread, and the metal at that part 
will then be strained beyond its elastic limit, and will take a 
permanent set, whereas with 1\lr. Pal'llons' bolts it will require 
a~ut lix-tentlu of a tW'Jl, or from ten to twelve times u much, to 
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produce a like effect. or course in practice the pn.rts held 
together yield to the pressure of the bolt at first, and are not perfectly 
1lat 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 bearing, 
t.hen the nut of the Parsons' bolt would require ten times as much 
turning aa that of the ordinary bolt, or any sudden strain brought 
upon it would have to be exerted through ten times the distance 
to strain it berond its elastic limit. Thus by reason of the greater 
ra.nge of elasticity in the Parsons' bolt a steady pressure is always 
maintained against the force of the nut, and so long as this exists 
the adhesion between the surfaces is-it ill 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 ancl abt·asion of the surfaces tightening 
becomes necessary. 

These bolts nro now under trial on several of the principal 
railways, we understand, with every indication of confirming in 
practice the views held by the inventor. 

Although these bolts are peculi:nly adapted for securing fishing 
plates Mr. Parsons also contemplates their employment for va.ri­
one other purposes, particularly when sudden strains and vibrations 
()()Cur ; when experiment has demonstrated that he is right in his 
conclusions they will no doubt be found superior to ordinary bolts 
for connecting the parts of iron bridges, roofs, and other similar 
rlructures, as well as for fastening armour plates to forts and ves­
aels. For thia purpose a.s tho weights to be sustained by the bolt 
sideways ill gTeat, if more surface is required than afforded by tho 
form shown at Fig. 2, it mav be obtained by adopting the plan 
aho·•nut Fig. 3 In this the full external diameter of the bolt is re­
tained throughout, and it is mado tubular up to within a short dis­
tance of the thread of the screw, the inner diameter being so regu­
lated with reference to the depth of tho thread as to make the area 
of the cross section at thia part the same as the area of the screwed 
p&rt to the bottom of the thread. 

DOUBLE-CYLINDER STEAM HAMMER. 
IN our lut number we ilhutrated a double-cylinder !Iteam 

hammer, by Menn . Thwaites and Carbutt, in which the pilton• 
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moved. We give on the opposite page an engra~g of one I These ro~ are put in motio!l by a species of plug frame ~on- guides. ThP. second illustration shows a.nother m~d.e of form~g 
in which the cylinders move. The steam adtmtted from nected w1th the tup, seen m the centre of the engravmg. the cross-head. The pistons are down m the pos1t1on shown. m 
~dow rises through the internal tube, its influx and e:rit The steam wastes through what may be t<:rmcd the upper the en!!Tnving· in rising they carry up thtJ feet of the arch W1th 
b11ing regulated by the cylindrical-ported valve in the piston. j portions of the piston rods, which are, of course, fixed, a.nd being then;~, ~nd of' course the tup. The idea of combining the frame 
This valve is worked by the cross rod and links shown. braced together by a frame at the top, as shown, act the part of with the tnp is very ingenious. 

ELECTRICAL TESTS OF VARIOUS RECENT SUBMARINE CABLES . 

.a'nE follo,ving Table of valuable data, illustratin~ the electrical condition and supplyin~ every essential particular the most important Submarine Cables yet laid, bas been 
compiled by Mr. Latimer Clarke, and may therefore be regarded as perfectly trustworthy. 

Resistance or Resistance or 
Inductive Capacity 

Approximate ItesllltiUico per Compared to 
Length. Dl.runeter. Weight per Knot. Conductor at Dielectric at Pereian Oulr Cable Knot when laid. 

24° Cent. 24• Ceut. = 100 . ... -0 --- . • . 
DESOBlPTlON 01' C.UL.B. s IPO,_. 

:;r - ~ 
~~ 

a!"'"'"'-= ...,.; 8 .... ... 
'O._lj = • - . .. . .. 

'i. 0 • 8..: ()- c - Col_ c 0 
::A lA () "' "- -.., .,. ;;;;..,_go -oc:: - - - - 0 - ~ 

1'0 c::o - " .. d :., 0 ... -10~ 0 ~~ e II 1i . .. - -a - () ---~~~~'~c c:c --"""«~:C: • .. - e: <>- '"" ., u = u~cae CJ ::> . .. 
.s .. g -... <;;:( ;;::4 c .,ac::c:= <> .., u .,. " ... -"' • u-;;ccg - _ ... Ci~ s .,.., .,. - dU ~ <3 E:A o~ <3 = Su - .. a:; - d~'gaf oQ~:; =o..e t "' 0 .,. 
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OJ 0 () ... -4J u.,_ 1!. A u u u A u C.. u~ ll::e>. A "- u.; 
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Mils. MUa. lbs. lbs. Tons. Tons. Ob!II$. 
• • 

I.-Malta and Al~nndrla Cable. Conductor a 7 wire striUid. 18 I ron Wires 
o·l20in. diameter. (Laid 186 1.) • • • • • • • • • • • • • • 1330 153 463 Q•t8089 400 400 )•68 2•13 :N9 

2.- Pcrslan Gutr Cable. Segmental Conductor. 12 Iron WI~~ O·l921n. dJamcter. 
380 3•06 3•73 6·25 Extortor Covering of Aspballo Compound. ( Lald 1864.) • • • • • • 1245 110 0•53839 225 27~ 

3.-Hooper'A Cable ror River Crosdng In Tndln. Conductor n 7 wire strand. 12 
Iron Wires 0·2in. diameter. ( Lald 1 86.~ ) 46 110 380 0•53839 180 330 s·a 3·8 6•98 •• • • . . • • • • 

4.-Atlantlc Cable. Conductor a 7 wire atnnd. 10 Steel Wires o·0951o. dJametcr. 
Elicll wire covered with tarred Manllla bcmp. ( Laid l86b.) •• .. . . 1896 1(7 ( 67 o·so2oo 300 400 0•632 1•75 4•522 

5.-Penlan Gulf Cable. (Additional length.) Sqlld Conductor. I:! troo Wires 
slmUar to No. 1!. Exterior Covering or Aspbalte Compound. (Latd 1866.) 160 110 380 0 53839 225 2ib 3•06 3•73 6•01 

G.--Ceylon Cnble. (Hooper's Cor~.) Conducto: a 7 wire strand. 12 iron Wires 
o·21u. diameter. Exterior CoverltiJ( of A!pbaltc Compound. (Lald 1866.) 35 110 380 0•63839 180 330 3•3 a·8 7•5] 

1 .-Core ror lnd.la. (Hoop_r·J.J Core alm1Jar to IS o. 6. No Iron covering. (Laid 
7•59 18116) • • •• • • • • • • • • • • • • • • 40 110 380 0•53839 180 330 • • - -• • 

8.-A tlantlc Cable. Conductor a 7 wire strand. 10 Steel Wires similar to No.4, 
4•371 eacb covered with wb,lte Manilla hemp. (Lald 1866.) •• . . •• . . 1852 147 467 0•50200 300 ( 00 0•632 1·so 

9. - England nod R nnovcr Cable. Conttuctor " 7 wire strand. 12 Iron Wires 
O·SO~In. diameter. Exterior Covering of Asphalte Compound. (Lald 1866.) 240 87 280 0•60763 107 150 8•003 10•94 12•070 

10.-Piacenlla Bay and Sydney Cnble. Conductor a 7 wire strnod. 12 Iron Wires 
o·l481n. diameter. (Laid 1867.) •• •• • • • • • • •• 

FRENCH 1NLAND NAVIGATION. 

IN concluding our last article on this subject, with refe­
reuce to the improvement of the Lower Seine navigation, 
'\Ve inadvertently omitted the table of costs given by the 
Fren.:h engineers. We now insert it, and although unfortu­
nately it only treats of generalities, without specifying the 
y_ua.ntities of work done, it is to a certain extent instruc­
tive:-

Work a. 
Towtng-patba between Boneo and Dacllllr . • • • • • 
Y.robankment between VIUequ.ler and Qulllebeof .. 
Embankment between La llclllerale and Villequler •• 
Banks horwecn QuiUeben.f aod Tao.kcrvlllc, and l 

oanb between QaJllebeur and La .Roque . . J 
P rolongation or northern embankment belo\v Tan-} 

kervfUo • • • • • • • • • • . • • • • • • . 
Pr~loogatlon or embnnltmenta between La Roque} 

and Bervl11e • • • • • • • • . • • • • . • • 
ProtecU ve embankment of Vlllequler • • . . . . • • 
Northern embankment betweeu R<:tival and vu.} 

leqa.ler • • • . • . • • • • • • • • • • • • 
Proteetlvo embiUikment below Caudebec • • • • • • 
Protective embankment above Cawleboo • • • • • • 
Subsequent filllug In ortbe above cmbaokmeuts ~tndJ 

repair or breaches roade by the sea I rom 185!1 to 
1866, lnciWJIVC • • • • • • • • • • • • • • 

£ •• d. 
S9,73C 10 0 

11,6650 8 6 
26,711 16 0 

173,610 0 0 

43,621 10 0 

39,30:1 13 6 

3,199 0 0 
3,966 0 0 

2,000 0 0 
1,912 14 0 

73,237 16 0 

--
543,845 8 0 

The next work of importauce io 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 io the navigation. Tn 1823, alarmed by the 
loss of two fine vessels io the lower part of the Garonne, 
the engineers of La. Gironde presented a plan to Govern­
ment for the improvement of the two most difficult 
passages of the navi.P.aa.tion, and the subject was extensively 
discussed; but the vouncil General of the Ponts et Ohaus­
sees disapproved of the project submitted to the~ and 
requested the departmental engineers to send in fresh 
plans, but nothing definite was done for several years. At 
length in 1840 a fund wa.~ 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 
great many other works talked of during the reign or 
Louis Philippe, the actual execution was only commenced 
under the present emperor. Amongst the data obta.ined 
during the long investigation which the subject received 
the following statistics may be quoted :-The Garonne, 
from the bridge of Bordeaux to its position with the Dor­
donne, has a len.,ath 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 is 000 yards wide, and the total width of both is 
about three-quarters of a mile. The mean r ises of tide 
above low-water mark on the bridge at Bordeaux is 13ft. 
io neap tides and l ()tft. at spring tides. The smallest rise 
of any neap t ide observed during ten consecutive years was 
1] ft. When th e. water of the Garonne is at its lowest 
there i& no sensible difference in level between it at Bordeaux 
and at the mouth of the Gironde, and in the greatest 
freshes the rise does not exceed 3tft. The highest tide ob­
served since 1835 rose 21ft. above low-water mark at Bor­
deaux. The ebb tide is mucl;t quicker than the flood, and 
its duration much lon~er. The long flow of the ebb, aided 
by tla.o water of- the ~ver itself, forms deep and intricate 
channels in the estuary, the bottom and shore& of which 
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• NOTE.-Tbe "mU " Is the one-thousandth part or an lncb. 

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 bad expe­
rience in such estuaries will easily understand that the 
great difficulty of the navigation lay in the shifting of the 
vassages intermediate between these anchorages, and also 
that, as in common with all such sand harbours when left 
to themselves, t he average depth of the water was gradu­
ally diminishing; io fact Bordeaux, when these works were 
undertaken, ran considerable risk of being left high and 
dry. The first project of 1849 bad for its principle tbe 
a.lteration of the run of the river banks, for the purpose, 
first, of easing the rapid transverse currents from one side 
to the other of the estuary; secondly, to re-unite tbe maio 
waters at any points where they bad divided into two 
channels; t hirdly, to contract any exceptional enlarge­
ments of the river b ed ; and, fourthly1 to direct the flood 
and ebb waters into the same channel, as io many cases 
t hey each followed different tracks. 

The necessary expenditure was estimated at .£140,000. 
The first work undertaken was the i.mprovemevt of the 
bar of Montferraud, about halfway down the navigation, 
which was commenced in J anuary, 1854, and included tbe 
formation o£ an embankment 2,500 yards long, between 
the left bank and the lower end of the island of Gratteqt1ina, 
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 channe~ 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 commencemeut, i .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 nnmcrons encroaching points on the 
banks of theOaronne aodon the Isle du Nordin the Gironde, 
which were obstacles to navigation, and had a prejudicial 
effect on the currents; secondly, in closing by embank­
ments three channels occurring between the islands of 
Mocan, Gazeau, Tie du Nord and lie Virte, which divided 
the Garonne at its mouth into two parts. These works 
had tbe effect of throwing a much greater volume of water 
into the main passage of Bee d' Am be~, but the effect pro­
d need was insufficient, and in 1860 further works were 
undet·taken at a cost of £75,000. These operations resulted 
in altogether changing the passage across the Bee, and con­
sisted, ti1-st, in the partial closing of the entrance of the Mo­
ca.n arm by means of a longitudinal embankment of 3000 
yards, in which, however, a passage of 800 yards was left for 
the uavigation 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 
embankme9t, and rising to a level of lOft. below low 
water mark; secondly, in the construction in prolongation 
of the Bee, a spur of about 1600 yarus in len~th. The 
la.tter work has only been completed for a d1stance of 
800 yards, the delrired effect in deepening the main channel 
having been so far attained as to render its continuance 
\l.Qnecessary. The depth of water across this bar, which 
b~d never exceeded 6ft. during the fifteen years preceding 
1800, a.nc:l ~ been as low ~ 4ft. io 1848-9, haa since the 
execution of th,eee wo1·ks atta.iDed a mean ·depth of lOft. 
by soundin&a ta.ktm down the ce~tre of the cham1el, a 
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line which does not always correspond with the deepest 
water. 

The third principal operation undertaken was at the Dar 
of Bassino, a place at which t he ebb tide is widely diverted 
by the Point de Lormont, forming no defined channel, 
whilst the flood, following the right bank, scooped out a 
deep but very nru.Tow passage. Here, from 1860 to 1863, 
was constructed a longitudiual embaukment of 5000 yards 
in order to divert this passage of the flood tide from tbe 
bank, and at tbv same time the embankment previously 
mentiou~d between the island of Gratuquina and the left 
bank was raised to a height of 16~ft., 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 r~­
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 ave~e 6ft. Sin. The result of the works under­
taken upon 1t has been less marked than that of any of the 
other operations undertaken on t he Garonne, the mean 
rlepth of water, low water spring tides, having only been 
increased to 8ft.; however, with the 13ft. rise of a neap 
tide added, the available depths over this bar, which is the 
limiting entrance of t he Garonne, is 21ft. The cost of the 
two last operations, extending from 1860 to 1806, has been 
.£69,000. The total expenditure on the Garonne since 
1864 up to the present day has amounted to £ 105,142 3s. 4<1. 
There remain still two rather formidable shallows to be 
dealt with, those of Bacala.n aud Cailloux; the first is 
situated just below the port of Bordeaux at the point 
where tbe channel passes from the right to the left bank 
of the river. Previous to 1860 the depth has geuerally 
been about 8ft. (low water spring tide), except in 1820 and 
185 , when it was a foot shallower, but since 1861 it has 
constantly diminished, and last January bad become less 
than 6ft., in consequenee of which great care is necessary 
in taking the transatlantic steamers and other lar~e 
vessels through tills passage at the highest point. of the 
tide. On the bar of Ca.ill-.ux the difficulty is not so much 
felt, as vessels, after passing Bacalan, always aiTive at it 
almost at high water, but its depth has considerably dimi­
nished-so much so, indeed, that in the last ten 
years the water iu the channel has decreased from 
9~t. to 5ft. The French engineers, however, are of opinion 
tbat the works already execut.ed can h;nre had no effect, 
either prejudicial or otherwise, on t he 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 alarming 
diminution of water which we have mentioned on some of 
the bars, these works have not been nndertaken a day too 
soon for the safety of the port of Bordeaux. As, however, 
they have so fru.· only consisted in the embanking and 
judiciot1s management of the currents, and it has not yet 
been necessary to resort to dredging, hy which means only 
so ruany of our own hru.·bours are kept open. A ruume 
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 is worthy of remark that although fears for the regu­
larity of the service of the Brazil line of steamers were 
entertained '\Vben Bordeaux 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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sorb aa aro uaed ror ralelng nnd loworlnfC window bllnlb. ' 'COtllators, carrlngo lbG7. 
wlodnw~t, and for olh~r Plmllar puq)o u.''-81/1 Ju~. 1 G7. 574. JOnN IIE!IRY JOIIN!lON, L lnooln'11-lnn-tleh18, London . " l mprovcmcote In 

1699. WI.LLLUI F R&NOU, Keppel ~1 0'"' North, Uu•,eli ·SQuare, Londoo, " I m- machlricry or IIIJparutus fur tO\\Ing or ornnoJcntlngtextlle fabrics and other 
provemeot.Ain r .. urlllng huroca and other animals." like R<IOdl, ond In tho BIIIIIIAncc• connected therewlth.''-A commuolcatlon 

1700. J ODN liiACISTOSD .North Boult, U•gcnt's Part, London," I mprovement& from Ocor110 ./ .. "('ph It 1"11 trd•nn l 'hil~tdclphlcs, t·~un•> lvonlo. U.~S. 
In t ho application or plaetlc and tlbroua mnter!aiJ to tbo manufotturo of 67ll. 1 UhOI'tJILUII llMmt.:-o:>, •rarb,,, llouiC\'urt de !'lr&•bours;, l'arls," 1m-
moulded or formed art lclea. ·• provcmcuta In 1 be procc.•J 1t11d •Jiparatua fur Jlcrroratlng 1uonclf and gallcrle5 

1701. TUOWA8 ROO IN!ION, Wldne4, and J ONN PlBRI'&, Warrlnt~ton. LancaabJre, ur wloca or grc•t lcnwtb Ll•rou¥11 rocu roucb qulclo.cr lbnu by lbo pr~• 
w Jmprovemeuts In apparaw~ cmplo)od In the mRnufacJUro ofztoc." bllher1o cmpiO)td.''- llt Murch, 1 ~07. 

1102 • .\.'IDREW LIN&IBRB 00\VIR ond HOOiliT l\1Cl!ITYRB, Gla•gow, Lanark- 69•. ;\:\N CAtUf.IUSI LA t.IIYS, Luuvaln, Uclglum, " A new and useful fabric 
ablre, N.O., •· Jmj)rovi!Dieots In apparntua lOr puocb.l.ng, culLing nnd emboss- for Cldllle a1ockln11•. IIR) 1. or conoell, bandages, nod otbcr elmUar noa 
lng." lmaiOI(OUI aruciCA."-2trcl ~Iorch, 11!1.7. 

1703. J OUN JI.Uil'DI'!K KIRLY, Pcrclval·llrcet., Clerllcowcll, London, "Im- 003. JAl.lt:::J \\'ILLJAIII LI>Wib, lllrmlnJJhnm, and OEOROI!! AncUDOLD, flanda-
pro•ement.Aio ftilltenloge for hrooc:hcs." worth , ~tntlonl•hlre, "lmprovemcnll In r:ce.llc coaes."-4111 March, t 117. 

1704. FB&DIRICK OIRNA.BD DOIRJNO, Oulle-strcet, Weatmlrutcr, " I mprove- Ml. Wlt.LIAll \ Ot NO, Htrolum, and PI>TER Bt\At;JJ, Lellll, l\Jidluthlan, " 1m -
mente lu cog Inca ror borlns rock, culllosr coal, aud boring. cutUng, or worlt- l'ro' l m~nt4 In tho dlaUUallon or bllumiiJoue auba141lcca.''-it II J/arrl1, 1807. 
lng to otber material, and In llandJI or frame• for auch tllltlnct, lhe Improve- 6GJ. llllt'IIA.EL JIE.Nrt v, l'lcct·llrtel, London,'' l n•provcmenta In npparatua f<·r 
menu lo ongloes being parlly applicable to olbor Plli'J)08eJ."-10fll Ju~, •ncWiurlng tho ll)l:ctl or t hlpa and other vc&Sola nnd lllc veloolly 01 r unning or 
1867. flowhll( wnter.''- A communication from Louis Alfrctl AnfolUO, Uoul.,vart 

1709. RIOUARO U0 8NSOY, J ORN BOII'NA.L, and O BNRY SruKLD, Splttl ogate Sl. 1\fl\rtln, l'arls. ·tll/1 Man:ll l llli7. 
Ironworkt, L incoln, " Jmpro•cmcnllln t llri\IIJiog macblneJ nod otbor mn- 707. JOUN fltBD~Rrt''Jt URINJt::ll, ~·rehlgato-strcet, Wbltechnpel, London," Tm-
chtoea for dreulns and acparotl.oe g ro.Jn, nod In rotary acrccll8 to be used provcmcn~J~ In mlll:llluery or upp11rn1us ror the manurucu:re and relmrnlug 
t borolo, and ror other purpo!ICI." ur onlmal tharconl, nod fur diJtlllloe ahollo nod other Uko aubsumccs.''-1'1111 

171 1. CllA.IlLES T OIM', lland•"ort b, !IIAITOrdahlrc, " I mprovement& In cruet March, IHII7. 
framce.llquor fmmca. pickle rrnm~. a.od other frame$ ror holdlo(( hollies 7(10. W u.t.IA\1 EDWAUD llo&WTON, Chancery-laue, London, " I mprovement& In 
aud vcas~l•. an<l ln the bottlca and vc~•cls to be held In tbo sold framca.'' ~plnulug m~tcblucry." -A communlcntloo from Cou.t.nn~ P~ugcot , Huo Sl. 

1719. WI&.LLA.M ROWAN', Oclfn.r, Antrim, " l mprovemcot.Ain machinery for Hut.a•tllln, !'nrlw.- 16111 Morrll, II!IJ7. 
hecii.Uog or cleaning ll11x, llcmp, nml other llbrou~ material, and for pro- 882. WILLI All .l!:OWAIIO NhWTON, Ollnncory-lnoc. r.ondon," Improvomont& In 
paring t ho aamo for •plnulng.''-11111 Junf , 1867. tbo valve gear ur Hlcnm cnghll~."-A communlcaUon from Wllllam Wright, 

17:ll, J OON M ILLWAO.D, Ulrmlngbilro, " A comblood atop cover aod. whee New York, U.!!.- 20111 Marcil, U.l:!. 

1407. WILLIAM lCODBilT J..AKB. 8outhnmplon-bulldlngs, Chancery-lane, London, 
• An Improved modo or con• tructlog metal cocks, rauccl.l, and other llmllar 

artlc1c•.'"-A commu.nJcallon from WUIIam WcsLilllle, New York, U.S.­
li lli ltav. 1867. 

1440. ALPIIED VlNCBNT N&WTON, Cbllllccry-IIUIO, London, "Jmprovcmenlll 
lu bllllord lnhl ~s. "-A communication rrom O ugb W. Collendcr , Now York, 
U.S.-1~111 Mav. 11167 . 

1451. JOliN lllARTIN ST.urt.SY, Cbnoccry-lane, London," l m11rovemenu In 
produclnll nod lncrcaalng combuatlon In blast IUid other fur oaCCII, alto l'br 
llcnerntlu~r ate11m, nod for otbor similar or annlogotJJ purpoSCI.''-16111 Mav, 
1867. 

16GG. WTLLIAll SI'I":&LL, Clemeot 'a-lon, S trand, London, "Jmprovcmcnta In 
mlnln11, tunnelling, nod atone-dressing mach Inca, and valve molloo Lll crofor .'' 
- A communication from Rlehftrd Ohnoulng MoroLovcll, Covloston, Kcotoo 
Kentucky, U.S.-~7 111 Mav, 11!07. 

1670. II hNIU ADRIIIN UONNEVIL&.E, Porcbeatcr -tcrracc, B nyswntor, l'l!lddlc­
IICX, " lmprovcmcnlll In maclllnery lor cording wool nod other Obroua 
mator1411.''-.A communication from ColcaUn lllarUo, POIJinoter· Vorvlcra, 
Uclgtum. 

1677. IJBNRt ADRrBN DONNBVTLLE, Porcheat.er- terrace, B ayawntcr, ) tld(lle­
acx, " lmprovcmcnu In mncblocry lOr weaving wool ancl utbcr tlbro111 8Db· 
etaocca."- A communlcatloo from CdlcaUo ).(artin, Peptns1er-Vervlo111, 
Btlglum.-~ Ill Mav. IAG7. 

1690. JOSIWU ltOOK COOI'tc:R, Birmingham," I mprovcmcnll In cartrldgce for 
broccb-loo.dlog Oro-ar ma."-Parlly a communica tion lrom Clulrlc1 }' rancoll 
Oaland, L16g~, Belgium. 20th Mav. 11167. 

1G42. llllcu.u&. CAVA.NAOU, Kerllllogton, Middleaex, "Iroprovcmeot& io 
adjuJtoblo lock eplndlea."-4111 June, 1867. 

lOG~. ROUllllT 1\fA YNARD, Wblt UesrorcJ, Cambridge, " l ropro•eroenta ln portable 
cbaJl'-cutUng macblocry.''-GIII Jun,, 1867. 

16 ·1. JoUlES WARDtrnTON, Uylhc, Kent, "Improvement& In appsratoa ror 
reglllorlne a no recording t ho quality or gu. "-A communication from 
Chrlttopher Frfolllcbeu, Offenbach, Germany.-7th Ju~, 1867. 

IG8G. IIENRY PAJlKBR, Uoblnsoo'a-terracc, Slralford New Town, 1:sscx, "lm­
provcmcnllln I be COOitrucllon or tobaCOl plpes."-8111 Ju~, 1 67, 

1717. ST.flPUCN WJ!.LLS WOOD, Cornwall, Orange, New York, U.S~" Improve­
menta lo apparnl ua for elevallni or moving gTIIIn, and for weighing nod 
movlnsc wraln."-11111 Junt. 1807. 

174 1. IJ8Z£KJ.A.Jl llAZARD BRYANT, Boston, Mau:lehu.sett.s, U.S.," A new 
and uaelul tlro-proufwllfe."-14th JuM., 1867. 

1764. WIU.J.AII Rt>DBBT L A.KI'l, Southamptoo-bulldlogs, Cbancer,y-lano, 
London, " l mprovcmenll In roll way carriages IUld In brakes for the anmo.''­
A commuolcotlon from amucl AoguJtlll Cbl\80, Bostoo, MMancbusotll, U .S. 
- 11111 Junt, 18G7. 

All poi'IOns having an lotorcwt to opposing any ono or snch applications 
ehould l ct~vo partlcul~re In \Yrltlo11 or their objections to &ucb appUcatlon at 
tho omco or IJJO Comrulaloocrs or l'ntenl.l, Wllblu fourteen dnya or lt.s date. 

L t a t ot BpooWcationu Publfsh ed d uring the w eek endh::g 
29th June, 1867. 

2722. <ld.: 3010, ls. 2d. : 8037, 4d. ; 3041, l s. ; 3042, 8d. ; 3018, 8d.; 3044 
4d . ; 8046, (}d .; 8046, 4d; 30 17, 4d . ; 8060, 18. 2d.; 3052, 18. 2d .: 3063, 
8d.; 81111'1, Sri. ; :!OM, <ld.; 206G, 8<1.; 8067, Sd.; 3068, ! Od. ; 3060, tid. ; 
8000, I d. ; 8001, 11. 4d , ; 3062, 18. 6<J. j 3068, 2K. ; 306 I, 6<1. j 3006

1 
JH, ; 3067, 

4cl.; 806~, 4d. ; 8069, Je. 2d. ; 3070, 4d. ; 3071, 8d.; 3072, 8d.; ROiJ , Sd.; 
3074, IOd. ; 3076 , 4d. ; 8076, 8d. ; 3078, 4d.: 8079. la. 4d.; 30~0. 4d. ; 
30Sl, 4d. : 3082. •ld . : 3083. 4d.; 3084, 16<1.; 8095, 6d . : 8086, fd. ; 3087, 
4d. ; 3088, 8d .; 3080, 6d : 8090, 4d. ; 3091, 4d. : 8(1!)2, 4d. ; 3093, 4d. ; 3094, 
10d.; 1006, 1& lOd.; 8000, IOd.: 3097, 4d.; 3098, la. 4d.; 8099. IOd. ; :noo, 
h. 4d : 8101, 4d.; 310J, otd. : SlOS, 10rl.; lllGI, IOd. ; al06. l a. 4d. : a 100, 
~d. ; 3107, 4d.; 3108, 4d.; 3100, II. 4d.; 3110, 4d.: 311 1, 4d.; 3112, 8d.; 
3113, 4d.; 31H, 4d.; 3116, lOd.; 3128, ls. lOd.; 3120, l s. 4d. ; 315i, 8d.; 
31b7, 811. 

--
•.• SpcciOcntloos will be forwarded by post from the Patent-omceon rerelrot 

of tbo amou nt or prlco and postage. Sums exceeding &a. muat be rem!. ted b) ' 
PoaL-omra Order , mndo pnyahlo at lbo P0111.-omco 5, 9 1gb Uolbom, to Mr. 
Ueonu Woo<lerort, Uer Majcsty'a Patcnt-omcc, Soutbampton-buiJdlnas, Chao­
eery-lane, London. 

ABSTRACTS OF SPEOIFIOATIONS. 
'llltfolltM(niJ ducrlptlcnl arc made from A.b.Jtraa. prtpartd uprwlvfor Ta c 

EIIOI.NSBB, al ~ OJ/I« Of litr Mqjutv'a <mnm~l Of Paltn/1, 

Claaa 1.- PRIME MOVERS . 
I ncluding Fiud Steam and other Enoinu, H01·!c, Wind, and 

Water Mill1, Gearin{!, B oilcr1, Fittings, d:c. 
3082. J. llOOI NSON. Ortmf/fld, Yort, "Apporatuafor fC011omilfn(l Jut/ bv rtlof11-

in(l ar~t.l apptuln(/ Ictal to tile llealifl(l of water in /owrMIIve boiltri."-Dalw 
nrd Novfmb(r, 1 ~66. 

This Invention rclnlcs more portlcu lorly t o thRt clwor hlgh-prc8~uro b<lllora 
known WI the locomotive bOIIor, ond Is designed for the purpuao or heating t ho 
wator supplyln.: the holler durlns 11.1 clrcu lnllon o r PO!I•ogo lhrongh tho reed 
rlpca or such wtoom boilers before such WRtcr Is lnjcctcJ Into thu sumc. 'f ho 
Improvement' consist In tho novelodnptnllon, constr uction, nnd arrangement or 
a box or boxes containing a eorles or pipes through wlllch tbo wawr Is cauacd 
t o llMJ on 11.1 pauugo 10 tho bollcr ; this b<lxls situated In 1ho omoke box o r lho 
locomo11.-o engine, and Is eo nrrso~;ed anJ conatrucLcd that It will allow t ho 
cxbaualatenm II\ It eaenpca frr m I be cylinder co rau between and con11nnlly 
envelope the aforcsuld plpo lbrougb "blcl1 lllo water pn•acs; by tbt& mea111 tho 
wntcr atlt circulates become• booted bcrnro cnwrlng t bc bollor. H two boxea 
nro emplo)ed they artl to be plncoo lo aucb a poeltlon that ct1ch aepnrnlccylloOet· 
will cxhBuSL lu aleam lnlo 113 own box, from whence the 8lcnm Is lnjrct.cd 
l h rous:h tultablc optohlflllnt o and oot of the bb 11 pipe. Tbese b<lxu contaln­
ln~e tho plpca throngb whleb tbe walu clrculotc~ on 11.3 pru..~e w tho boller 
may, II Clc•lrnLie, be IUilPIIed wllh a jel of ll<!run from tbo boller wlolcb will 
a l~t. In oonjuncllon with tho cxhauJtllcam, w b•at the clrculollng water In 
I be aald plpea, at before described, or 1Ucl1 jcl of • team mQY be employed aepu­
rately and Independently ror tbc sa id purpo.c.-Not prot:«tkd.lril/1. 

Claee 2 .-TRANSPORT. 
I ncluding Railway11 ancl Plant, &ad-Mal.:ing, Steam Vtud.f, MtJ. 

cl1incry and Eltti.ngl, Sailing Vutel8, B oat&, Cal?'iagu, Cart., 
H arne11, J:c. 

3071 .• J. and w. KITOIIEN and S. $A\IO£LS. Jl«rin(l/on, "An imprortd 
raUwau bra.kt, a port kin of tlir app(IJ'alut of u:hicJ1 Mrl al•o bt tmptov"l a1 
a 111tnm of communkatioll btltcttn tile (Juara ana drictl' of u ra•llruv 
trnln."- !Jfltfd 2:lrd Nor~mbrr, I~Gr.. 

Tho pah.ntcc~ clnlm, F ll'lll, th u novel con~lrucUon and wlnp1a tlon to tho 
ten~crft or otMr convenlcnl placo or locomollvo eneln~ ot n ~team clyln~cr 
solt•ly under tho control or tho encrlnccr, tho pl~ton rud or which I~ In eon nec­
llon with tho brakes or tho cnrrlui(CS compo81nll' tho trn1!1, by tilt• urrnnl(t'ntNit 
or ftCIIrlng nntl mce!111nlarn shown In tho drnwlnp, or uny mo llllcnthlll tl1l'reof. 
Hccon 11y, 1110 peculiar ond novel conwtrucllou or valves as uppllcd to tho lmtko 
cyllntlor Hhown In tho droll lnl(s, wlwrcby the prc.•surc nn(l power or 1ho 
"llrukc" le I!OI•crncd, WI dl.'•crlbcd. Thirdly, the nowl nnd I!Ccullar coli~trtu:­
tl on or coupling 11ln ond sprlnl! OJ dcacrlbl'd nnd ~hOII'II In the <lrrtwh1Q'8, and 
nlso tho novel BIIPIIcallon, nrmngcmcnt, nnd od"plutl"u ur 11 bdl or uthcr 
alurcn In the auurd'll van, or oo tho engine, which c11n bu nctuntcd thruu~:h tho 
medium or the brnko •hnft f'br the llUTIIOSe or comronnl. nUon ~tween tho 
111111rd and d river, or vkt rtrla; ond ltl II)' , t ho novel employment null ui!O or 
friction 0011 le for appl) Ins the brakes. to~cthcr wi th their orrttnl(cmcnt, eon· 
It ruction, nnd odaptot lon to the Q'UOrd a v11n, n~ dt.otertbed and ~ho" n In tho 
drawlngo, whereby tho gu11rd ld enabled to apply tho broko In tlbO t ho loco­
nuollvo becomes dhoonncctcd from the en.jlno wben lbo stc11m brakes oro not 
coupled up wltll tba brnt.e cyllntlcr. --

Cl111111 3.-F ABRICS. 
Including Macltincrg atlcl Muhanical Opera.timu counccw.twith 

Prt1xu·in{l, Manv,facturing, Printing, Dgeing, anct Druring 
Famt., d:c. 

30ij7. T. n. and T. w. liARDrNO, Lmil, "dladlincv fllr dri'Ung comb6 and 
hadlu."-Dalttl 'J3rd Nornnbtr IMGli. 

T htse Jmrorovtm~nta conalet In lUing two drills worki ng opll\)slto 10 each 
other, to that the holes drllh d rrom contrary Bides of tbo brou colncldo In tbo 
mldc1Je and ronn ooc atralght bole. ' I ho drllllnl( heads aro aucl\ 1\1 nrc com­
m only uJil<l, and ore ao tlttod on to tho alldo wblch carrlca lllc.m tbat tJJolr 
drill• oro cxoctly OllPOalto to each other. 'l'llc e may be mt.do to enter t bo 
brUM or atock elmoltaneoully or altemnlcly In oppoatto dl rcelloos, 1\1 rnay bo 
mo t convculcot, tbe d llltance or pcnetrnUon bclog r cguJJited by tho clou o l 
work to bo done. T bo Improvements fnrtb~:r cooslilt In an arrongemon t by 
which Ll•o lnvontora m ake LIJO abovo-doaerlbed appnrntue eelf-acllng. Tbcy 
otrcot tlliJ by conncotln1: together lice t wo drU1Jng bond.s or their aplntllc.a by a 
rod or b11r furnished with eultablo adjuat1n11 ecrowt ror vorylng lbe dlllaocc of 
tbo bclltlll o r eptodlca from ono anolllcr .-Not pro«edtd willa. 
3093. J , llliTOUl~LL, M uutlbury}h, and W. C. J,AI.RD, uill1, "Dtlti"(Jtnl material 

applkable to l/14 cktmlfn(l of IDOOI, .tc."-Dattd 24tll Noutm/.Jtt•, 11:166. 
'J'hu pat.ent.l.o clalrot~, Jo' lrat, lbo nppUcatloo 110t1 uae as a detergent material oC 
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the ley obtained by boUlng raga, esparto grass, straw, or otbor slmUar materials 
employed 11• the mannfaetaro of p11per pnlp, whether such ley be used In tbe 
1tate It comes 1\'om the ooUers or be concentrated either by luell' or com­
pounded with the hereinbefore-mentioned mat.-rials, snbstantlally u dese:lbed. 
Secondly, the application and IL!e to and In the cleansing of wool and other 
11broa• snb3tances, and for other purposes wb'lre coarse soap bas hltborto been 
employed, of tbe pecnUar detergent material described. . 
3096. W. B. JOHNSON, AUrincham, ChWaire, " Arrangina and drioang tlit 

lhaflina Q/ loom llttds."-Dated 24JA Nvoemw, 1866. 
Tbls tnvunUon con•lsts In an arrangement for loom abeds whereby the 

patentee Is enabled readily to appl,y the motive power to any des!~ " bay" or 
" bays" or sections, and to combine steadiness or driving with simplicity of 
arrangement. To accomplish these objecu he dh·ldes the looms Into sections, 
and uses a separate steam or other motive power engine for t!ach of such bays 
or sections. .He proposes to dispense wttb tho IL!ual shan wblch extends along 
the end of tho shed, and 1\'om which tho cross sbafU are driven, and to place 
tbe motive powe: engines In a lloe corresponding to such end, each crank sbnft 
be log connected direct to a cross· line shan, from which a section or hay of looms 
Ia clllven. 

Clue 4.-AGRICOLTURE. 
I nduding A gricultural Enginu, Windlas1u, I mplemtnU, Flhur 

Mi,J,U, d:c. 
3083. n. P OrTER. M . A., .Ball.-i119ton, WanDid, "Cleansing, puri.fyina, and 

bleadltna ti<Jriqw kinds of grain."-Dattd 23rd Nolle17lbn', 1866. 
T ho paten tee claims. First, the application and adaptation or chloride of limo 

(bleAching powder) w1tb or without sulphuric acid to the purpose or clean,lng, 
porlfylng and bleaching barlcv and other grain, as set forth and described. 
Secondly, tho application and adaptation of snlpbur1c acid a nd common salt to 
the purpose of clea .. slng. purifying, and bleaching oats and other grain. u set 
forth and deJcrlbed. Thirdly, the application a nd adap tation or aulpburlc acid 
alooo to the purpo•e or cleao•Jng, ourlfylng, and bleaching various kind• of 
grain, as set forth and described. Fourthly, the applications a nd adaf)tatlons 
of tbe chlorlnes or potMh and sod11, and auo or gaseous chlorl•lo as sobstltut~ 
for the purpose of cteanslnR', purity in~, and blcachln~ varlotL! kinds or grain, as 
aet forth and described. FIObly, the application, adaptation, and combination 
of the above ln~tredlents and processes wJUt tbo ordinary processes for making 
malt , as set forth and described. 

Class 6.- BUILDING. 
I ndtulin(J B rick and Tile iJf achinu, Bricks, T il.e.a, Dl'ain P ipe.a, 

and House Fittings, Wa1·ming, Ventilating, d:c. 
3120. J. H. ATTERBilllY, Cmllt_(ord, ond S. WOOLF, Knoltingley, York." Manu­

facture of wrtllen•Gart and othw artidts made from pl<uUc matqjaU.''­
Da/.t(j 21!h Noovnbu, I ~6fl. 

Among the feiltures of this Invention arc tho following :-To one end or a 
suitable •oundntlon plate or tabll' tho patentees secure a pu!l'glntr mill In a 
... ertical poslliou, having Its pu~ng sbnft actuated by suitable !fearing from 
tho main d riving shaft.. This latter Is suppor ted by brackets at tbe upper end 
of the mill, and runs horizontAl ly over the same. From a convenient part or 
tho side of tbo pogqln~t mUI they project a bracket, the outer end or which b 
adapted to receive a vertical spindle f\'oo to move In a verllcal direction. To 
tho upper end of this spindle tbey connect a lover or tho first order, having lis 
ftllcrnm from the carryln~ bracket. Between the end or the lever and lu 
fulcrum they place a loose groo,•ed pulley, which Is Impinged upon by an 
eccentric keyed upon the drlvlog shan Immediately ovor lt. Tbc ctTect or sncb 
tmpln~tlnr; l(l to depre..-a the vertical spindle, and cause an ruljustahle die am xed 
to Ita lower end to de.>centl and Impress tho clay or other plastic material under 
operation, which bas been previously placed underneath tho die. The pressure 
of the berore.named eccentric upon the pulley placed upon the lever beln~ re­
moved, balance-weights on the shorter arm or arms restore tho vertical spindle 
to Its prcv ous pol!ltlon. A roller covered wilb flannel, and placed In proximity 
to the d le, and receiving a norlzont:1l motion hy means of levers and ececntrlc 
from the main shaft, Is now brought Into pi~ nod passed over th.e face of the 
die to remove Impurities. In front or the die 6plndle there Is a shaft geared 
from tho main sbafr, and having on Its Jowt!r t!stremlty nn arm so arranged a.t 
to strike the mould e. way when the die descend•, a ''loosing" or vertical 
motion being simultaneously applied to tho hottom of the mould. A prominent 
feature In this Invention Is the heating or tbe metAl die, for which parpoao gas 
may be used 181alng from aoy ddlred number of jets, the result being tb11t the 
die leaves the clay or other pla.•tic material more readily. Tbe arrangement 
for feeding and traversing the moulds from the pugging mill to thedle forms an 
Important feature of thl• Invention Tbe rut.tentees ctrect this by a species of 

/!;ur nta;;le hAving Its centre equldlstnnl from tho pugging mill and the die. 
- Tbls turntable Is adnpred to receive four moulds-by preference one at each 

quarter of Its periphery-and Is actuated by su!table lever and rntchet apparattL! 
underneath the founda llon plate or table, being so arranged lbatlt rtwolvts 
one-fourth of a circle at each stroke, so that wbllst the material for OJ>('rntlon 
fa being discharged 1\'om tho pn~:glng mill to the monld under It another Is 
under the die receiving tbe Impress, one Intermediate "'lilting for Impress nnd 
one wal ling for a fre!lb mould. A wire knife actualed by bell cranlt and levers 
from tbe main abaft passes reciprocally under the pugging mill and cuts otT the 
req uired amount of clay, or other plastic material, which Is forced through dies 
- ro11nd or otber nqnlred ~bape-.ecured to tbe bottom or tbe pug~Jng mm. 
Tho abnve machinery may be actuated by band or other motive power than 
steam if desired. 
l liO. n . .A. DCTII'RE!i'l':, Fi.ttsbun;, "Firtpl{Utl. "-A rommunic(Uion.- Dattd 

111 Dtwnbu, ISii(i. 
.Accordln~r to this lnvontlon the grate contnlnlng the tiro Is placed In a hollow 

metaillc caslng wblcb Is filled with water. This casing Is of a cylindrical form 
leaving the front or thl' ftro open. and tho upper part ls open for thll passage of 
the smoke. Tbls kind or jncket may be placed In n fireplace with a marble 
mantelpiece, or may be Isolated; I tis tilled and emptied by means of to ps. 
The place under the gratt! where tho ashes fall h cased wlt11 sheet Iron nnd 
closes like the lower pnrt or the grate. A door mt«lo In rho ash box aliow5 of 
the Mhes being removed, and openlnll's give access l<l the air, which after 
enten ng Is heated by the lost beat of the ashes and small coal falling therein. 
- Not pro«tlUd.111iih. 
3188. D. S. CRATER Blackorton Vicaro.gt, Dtf!On, "ChiTTIMIJ topsfortheprt ­

or:tntion of tmo!'JI chi~&.''-Dated 4th Dtumbtr, 1866. 
T hla Invention r( Jates to the application or n double co out FnrCoce to tho tops 

of chimneys, whereby to pr~\•cnt doovn drau~hts, and at all tim~ main tain a 
free escape for tbo smoke trom thechhnncy top. The lnv~ntorappllesthlsdnuhle 
coned snrface to revolvln~ cowl•ln which the smoke emerges In a ver~ lcal or hori­
zontal dlrec•lon. The es<:~~pe orenlnss or chimney top• arc u•onll ' circular, and 
be makes the addition to he applle(l thereto accordin~r to this lm•entlon also 
ci rcular In accard<~.nce th llrewilh, and somewhutnrger In diRmeter, It Is, as 
before indlcaled, In tbo form nf a double cnne or l!letat or other mnterlnl, the 
apex or tho one cone pointing to .. ·ards tbe centro or and jnst tmerlng tbo 
orl ftce or the chimney top, wb!lo the other points In the oppo•lto direction : !t 
is tlxed In posftion by lhree stays mnre or les•, near the periphery, each of 
three or four lncho• In lenl(tb whldl will bB ~omCI9bnt Vdrled accnrdln-: to tho 
Incline of the cone, lcavln<r a II e distance between It and the mouth of the cowl 
or eh.lmney pot. [n wllrhtwer dlrec•lon t he wl11d st rikes this tt.p, I tis thrown 
off and prevented •nterlng tho chlmnt!v; this top at tho same time provides a 
free escape for the smoke.-Nol pra«tdtd wilh. 
3199. V. VAXDROY, Pari&, " Ca&t iron 1a1h tcifldqu:1/.o bea.dapttd to ;purlin tik 

or IIDte f'()()jing."- Dattd 51ft Ovvnbtr, 1866. 
Thl• Invention consists of an •mproved ti191A'm or ca.•t l•on 'IIIJb for ~kY·lhrhts 

or roof wlndo,vs of tho styles known 88 tho •· tabatler~" and the •• belle 
-voltlne," for panlllo. slate, t ilo, lead. and zinc roofing, and generally for all the 
forms or material nsed to cover roofd. This system Is essentially based on tho 
varlotL! forms to be !riven to the contour• of &e.sbe..'l, such form• or sbapes beln~ 
similar to the covering of the roof on wblch they are to be placed. The result 
or the Identity or form or sa•h and roor Is an eq.,al multiplicity of points ot 
contact, and an equal security atalnst lenkago. For pan tile roots the sashes 
are composed of cast Iron pantiles cast together to accord With •he flttln~t and 
arranRement or those or the roof. They ore In fact parts of roof~. In the 
middle of each or which Is made an opening, and a sky-Ugh• or taballere Is raised. 
It ts the rt'SOit or a ca•tlng of pllntll~s In a mould taken In plaster 1\'om the 
pantiles themselves. For slate. tile, lcatl, anrl every other form of roof, the 
Inventor proceerls In the same manner, following the sumo principle or opening 
a nd adopting tbe same mean!. 
3200. J . TOWARD, N~D(!flll/t·upo~'l'vne, "Madlintry for IJie manufadure of 

lJric.la.''-I>attd 6tll Dtumllw, Jafi6. 
Tbc P•tentee clnlms tho Jmpro,·ed arrnngement or macblnery described and 

llbown ln the drawings, whereto a hollow rotating mouldlnl( wheel h cmpl!lyed, 
formed with an even number of mould•, recesses, or matrices, the movable 
bottoms of each oppo-lte pair• of monlds being connected togother and actuated 
by an eccentric shaft or bear ing In tho maon.er described. 

Class 6 .- FmE-ARMS. 
lnduding Gun1, s,oo,·iU, Cannon, Shot~, Shtlu, Gun'{J011Jfkr, Im­
~u of WM or for Defmu, Gun Ca1'7'iaqu, O:c. 

3198. C. M. FOl\"TENOY and J. N. DOPFELD, Pari&, " Fa1tening1 of CO'M"Ifor 
;pqtPdu jfafU or CIWI ultd in Moal fiWinuy."-Dattd flth Dtctmi>D', 1866. 

I n tbe naval marine the powder Is ploced In sucb par t of the ship that, In 
cue or necessity, the said part may be filled with wate r ; It Is, however, 
advantageous to remo,·e the water nller the It anger bas pa•sed, And to recover 
the powder In as perfect a state as It wa~ before tbe lmme,...lon, and according 
to tbb Inven tion this desideratum Is obtah•e,J. Tho fastenings, forming tbe 
au"jeet of the presen t ln'l'entlon, a re perfecUy hermetical, a od cnn at the same 
t ime be opened and ciO!Ied wllb great facility. According to oM arrangement the 
fattening Ia composed or a metal r ing, made by preference of broou, rivet ted 
and soldered to tho top of tbo copper veesel for containing tbo powder. Tbe 
ring it tl tted with, by preference, three projecting pieces of metal hollowed 
out on tbe onder side to receive the ends or a cress-piece having arms In 
nomber correspoudlog wltb those of the projecting pieces; the ring Is also pro-
1'1dod with a projectlnr rlog, wbereby an hermetlcally closed Joint Ia obtained. 

I THE ENGINEER. 
Tbero Is a disc or cover hollowed out on tbo onder side of Ita rim or edge to 
receive a greased felt wad, which rests on tbe)IL!Ide edge or tho rlng. Tbo 
d,J~ or cover Is cast wltb a projecllng piece, which ti ts Into and between two 
corresponding pieces formed on tbe ring; a pin passes through the three piecea, 
and In this manner a hinge Is formed. The apertu re through which the pin 
pas<es Is. In some cases, somewhat enlarged, In ordllr that the cover may be 
ral8ed and lowered by meatL! or a screw at or about tho centre o! tho said cover. 
-Not proc«dtd wUh. 
3204. J . PAL:ICEB., Old !H.1T'if1, QUWI'I (J()W!tV, l rtl4nd, " P f'Qjutila." - Dattd 

5th Dtwnbu, I 866. 
This Invention has reference to a provlons patent datod 15th November, 

1862 (3084). The abell manufactured according to this Invention retains the 
general characterlstles or that described In the spcclllcation of the above-na med 
patent but the plllenteo so modttles tbo form of the Internal rlnp as to ell.5W'O 
the se~crance or tho outor ring• into small fragments. Tbe inven tion cannot 
be described without reference to the drawings. 

Class 7.-FURNITURE AND CLOTB I NG. 
I nduding Cooking UteMih, Upiwl:ttery, Ornament~, Mmicali 71#1'tJ,­

ments, Lamps, Manufactured Articles of Draa, d:c. 
3129 . .H. Tnnll:NS. So~re. London, " Furnuure 1]1ring&."-Dattd 28th 

NootmiJtr, 1866. 
TbiJ lnvenll •n relates to the springs used for giving elastlclcy to mattre!ISCS 

and scats and for otber like purposes, and commonly called furniture spri ngs. 
The said springs cons)st of spirals or wire, tho colts being or smallest d iameter 
at the middle. tho diameter lacreaslng from tbe middle to the summit and to 
tho ba•o. The coil or wire forming the top, as well as that forming the bottom 
of tbo spirals, Is usually tl.xed to the next coli by twisting the end or the wire 
obliquely around the said next coli, or by hlndlog It thereto with a cUp or 
binding wire. Tho Improvements In the said springs coaslst In connecting the 
encJ of the last coil or the sprinl!s at top and bottom to the a(\jacent coli by 
bringing the end Into the same plane 88 tbe coli to which it Is to be tlxed, and 
twisting tho extreme end •1f the wire around the said coli, so as to form 88 
nearly as possible a continuous ring around the said Cllil, and at r ight angles to 
it. By tbls method or manufacture tilo base and summit of tbe spring h.avo a 
tlat bearlnll', and bear Ormly against tho surfaces between which the spn ng Is 
placed. Tho lmproverAents In machinery to be employed In the manufacture 
or furniture springs consist In the arrangt!menu hereinafter describl.'d or tbs, 
paraa or a m~clllno for forming tho <:onnecttng rings or loops IL!ed to connect 
the ends of the spring to the alljlleent coils, as hereinbefore explalaed. In tho 
base of the machine Is a Flot through which the end or tbo coli ls passed so u 
to project upwards. A lever working in a ver tical plano Is mrulo to bend down 
tbe projectln" wd of the coli Into the blll!e of the machlue, and aga inst a 
cylludncal peg. Another lever turning In a horizontal plane curies on the end 
of IU short arm a pressing roller. By turning this lever upon IU centro the 
wire Is pressed around tho before·mentloued peg, nod bent into the flguro or a 
nearly complete circle. Both ends of the spring are similarly treated, and tbe 
circular ends or loops or the wire are clo3<:d upon tho adjactnt coils of the 
spring at top and bottom by means or an ordinary press. 
3134. G. HASEL-m.'l:, &ulh.ampton-building1, Chan«ry·lant, Lon®n, " ll.tgu-­

laling aru/. rtt}ilterin'l tile tou•on of pianofork &prin(J&."-A rommunica:lwn. 
-Dakd 28th Nofleml>tr, 1~66. 

Thb Invention cannot be described without reference to the drawings. 
3135. G. HOWARD, lkrntn..strtd, O;rfo)rd-stred, Londlm, "Ela&ticuat.''- Dattd 

28th Nor:em«r, 1866. 
In carrying out this Invention the patentee form~ First, a sprl ng seat or 

mattress lo the usual way, and upon tho canvas covering of this spring mattre..<a 
be applies and secures a coatlnlf of horse hair, or IU equivalent elll!lllc stol!lng 
of sufficient thickness to prevent the Individual springs below from being fel t 
through the stuffing. Over this be appUe' a bed or cushion of fea thers, the 
case of which he forms with cells or transverse or longitudinal dlvi.slons. Tbo 
cellular rorm of this bed or cushion, and the arrangement or tho cells, Is shown 
in tho drawings. W1tbln tho cells or compartments thtL! formed be Inser ts 
feathers or down in sucb quantity as will make a sort, plump stuffing, and from 
the sluffing being con6oed by tho small cells or narrow compartments, Its even 
d istribu tion will be maintained, and be thus secures at ooce t11e elasticity and 
sort ness requisite for a luxurious sut. Tho back cushion and the pads for the 
rms are also coastructed In a cellulnr manner. 

Class 8 -CHEMICAL. 
Including Special Ch.tmical a.nd Pharmaceutical PreparaticrtM, F uel 

and Li.ghUng Mate1-i<U8, Preparation <lhld Pl'e.8ti'1Jation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-PnnUng, Smelting 
Glasa, Pottery, Cem.ent8, Paint, Paper, Manures, t!tc. 

3111. T. J. BARRON, Nti/J Fori.:. US~ "Con~trting iron into &Utl bytht adion 
of '"win gasu, &:c!' - Datqt 2Gtl• N~fTibn', 1866. 

The patentee claim•, FIM!t. the ~e aud 11ppllcat1on for converting Iron into 
steel or tho compound !IllS compf>Sed of carburretted o~ygen with nitrogen and 
cyanogen., or with nltrogeK and carbonic oxide, and eltber with or without 
a mmoniacal nod chlorine ga~ applied substanllally 88 described. Secondly, 
the o•e, in combination with the process of convertl!JS Iron Into steel by tho 
appliCAtion or the gases mentioned In the tlrst claim, of chlorine as prelimi­
nary to such proce..s for the purpose set forth. Thirdly, protecting the iron or 
metal aner It has been steeled or con,·orted Into steel from contact with the 
atmosphere whUo being cooled or hardened, substantially 88 and for the pur­
poses set fori b. Fourthly, prodllclng n•trogen, carbonic oxldo, and cyanogen 
gases by passing atmospheric :llr, whether heated or not, through Ignited char­
coal, coke, &c , subotnnt.lally as described. Flntl.ly, In combination wi th pro­
ducln~: nitrogen, carbonic oxide, and cyano~ten, as described In tho last clnlm, 
the use or llqtlld or other hydrocnrboM, subsJantlally a~ described for producing 
carburetted hydrogen In connection with such otber gasej 

3114. W. CLARK. ChanCC'II·Iane, Lon®n, "MantJfadure or prqxzration of 
ltathtr and oehtr mattriDl&.'' - A. rommun.aUwn.- Dattd 26th Nooembu, 
1866. 

This Invention cons!Jt8, First. In a method of treatln!l' leather, forming a 
manufacturing or carry!ng process. as also In a mode or preservln!; It when In 
use. Tbl3 method con•lsu In Int roducing neutral ra•ty mat•ers In solution Into 
the pores of the leather, so as to en I rely nn them should the leather be req uired 
to be completely lrnpervlou8. Secondly, In lmprovetl compositions sa• table ror 
application lo the manufl\cture and tmprovemcntof leather, as ai<O to render It 
Jmpen•toos. Thi rdly, lnapplylnct tbl< process ror preservlnl( and rendorln~; 
fabrics, pape.l'l!. and piiStt!b~lll'ti t:npervlous. The follo"·Jng Is the composition 
emplo> ed. The h)vtnror mnkes n pa•to of yellow or whl~o wax, two parts; 
mutton suet or oil of •be ~orne, one flllr t; oeauroot on one part: benzine or 
tar. ~cblst , or petroleum oils, one part. Tbe composition of this paste may be 
slightly modlfte•l without chnngiog Its prlnclplo. 
3117. C. CROCKFORD. Bolvwtll. Flint, "lmpro11t171t'1111 in tht rtdudion and 

trtatmmt nf ziti(; qr,. in lht manufadurt ofspe}Ur, and in tht uUli..•atwn 
oft lit proou.as r'lulling lhtrtfrom. anti a/10 in tilt ctm&tructwn of furnJJces 
and ()pparatu.! trtlplhy•dfor &uclt purpo$U."- Dattd 21th No~embu. 11166. 

Tho paaentee cl~lms First. tbo addition or a s::~f!ldent quantity of sulphur 
vApour to tho sulphurou• nell\ g88 l(e,.erated by tho calcination of sulpha ret of 
zinc to render It economlt:<tlly available for the manufacture or sulphuric acltt , 
ell her hy canstnr; It to po~·s throul(b chambel'l! or kilns, heated or not heated, 
contal .. lng sulphur. or any mttnllic s••lohuret. Secondly, tho mode or charging 
the sulphurou' acid gas with addhlonal sulphur vapour, by causing It to pass 
through a chamber con•alnlng ~ulphuret or zinc, which Is kept s tirred or 
ag tated wi thout the odml-slon or ntmn•pberlc air . Third ly, tlle peculiar 
construction or retort fumnces for the reduction or zinc ores bavtng a succcs.­
slon or Ore-places In advance of a soccesslo'l of blocks of retor ts; and lastly, 
tbo constructfon of the 1lro-place with IU length parallel to tho retorts, as 
shown In tbe drawings. 

Class 9.-EL ECTRICITY. 
I ncluding Electric, Magnaic, and E lufll'()..m,agnetic .A.pparatm, 

Electrical A ppa1·al!u8, Galvanic Batteriu, d:c. 
3023. W. E. GEDGE WtUlngton-strut, Strand, Lortdon, " l mpN!IlertlOIU aPTJlitd 

to cl«k1 and to the r«rirling apparatus of Ukgraplll. "-.A communic(Uion .­
Dat¢ lith Nootmb", 1~ 66. 

Flt,t, the mcchon•s•n or the clot'k or telegraphic apparattL! Is not changed, 
but as mam• mo'l'&ble dials are fitted as I here arc Indications to be given ; t wo, 
If It he de•lred to h11ve only tbo hours 110d the minutes, or three or a greater 
number according to the lntllcatlon• required from the clock or chronometer. 
S• condly, tbls mova!Jle dial Is placed on the axle of tbe wbcel or the hours, 
mioutc~. and seconds, In such a way that the Indication or the mln:Jte corre­
spond& perf<ctly whb tho tooth wblch ettabll&hes this division or the minutes. 
Thirdly, the movable dials are hld.:en by a screen or cover, leaving visible for 
tho hours only the hours correspoodlng to the twelflh or tho tlial ; In other 
words, only one boor, one minute, orono second, passes at a t ime. 
3038. J . J,. CLARK, Wutmin1ttr Cl1amber1, Viaoria-ltrut, Lon®n., "Ekctric 

ttlegraplu. "-Dated 19th NO'Of:mbtr, 1 ~66. 
The J<lrst of these Improvements consists In the construction or the lron·postl 

or standards u•ed for supporting telegraphs. The Second, In rolling the Iron 
poles with two or more Oanges or longitudinal wings on oppo•Ho sides of the 
pole, 10 as to give greater stren" th and sUIJ'oess to the pole In the di rection of 
tbe·e Oan~es than In any other direction. Tho 11llrd In forming the body of 
the pole of wrought Iron plntes rlvctted together. and tbo top length, which 
carries tile arms and Insulators, of a solid wronght Iron tube, either cylindrical 
or tapered, by which combination a maximum or strength wltb a minimum of 
wtl~tbt Is o!Jtatued. Tho Firth Improvement relntes to U10 const ruction or the 
aurpurts ror the Insula tor. Tbe patentee make• the bracket or support or tho 
Insulators or a combination or wrought Iron with cast Iron, or s teel with cast 
Iron. The Sixth Improvement consists in tho s.ttnebment or the lm ulAtors to 
tbe supports, wb.lch Is eiJected by mcatL! of a screwed socket--piece, which Is 
cemented Into tho Interior ()f the Insulator. This socket.-pleeo may be or metal, 
v oleanlte, or otber suitable material, or or cloth, or ot her fibrous material, 
aatnrated with gino, or other adhesive matter ; bot the patentee prefers to con­
struct tho eocket.-plece ofleat1 or copper. Tho Seventh improvement relatol to 

• JuLY 5, 1867. 

the meane of attaching tho wire to the Insulator. Tbo E 1gbth Improvement 
COIL!Ists In tht! nse or llghtalng conductors combined with an Insulator, so that 
every inanlator bas Its lightning protector. T he Nlntll Improvement relate' to 
the lnatruments employed In llgnalllng throngb long submarino cables. Tbe 
Tenth improvement consists In an arrangement for obviating the Inconvenience 
caused by the wandering or the spot or llgbt In w orking submarino cables too 
much to one side or tho otht!r of the scaJe, which Is caused by ear th currents 
tend!ng to deflect tbo noodle continnotL!ly t~ the right or len. The dotails of 
the invention are too volnmlnotL! to be p roduced here . 

Class 10.-MISCE LLANEOUS. 
I nduding aU Speciflc,ati.ons net found under tlt.e preuding 1/..ta.d$. 

2857. J . PLAYER, Morton, mar Stockl.on.-on-1'w. ·~ Linin.g or fe/tin.IJ for 
puddlina furnaas and containing 'fltud& in whKll PIIJ or crlllU Iron u ron­
wrttd imo wroiP}hJ. iron or sltd.''- Daltd 3rd No'OtTTIIJu, 1866. 

This invention cotL!lsts In lining or ret tlng tho above named 111m aces or 
vessels with wrought Iron bars or pieces cnt or formed In SllCh shapes s.s may 
be found most SUitable.- Not prD«.tdM. 111Wa. 
2867. R • .A. IIA.RDOASTLE, Nti/Jca.stlt·ttpon.'l'ytu, "Apparatw {or traMmiltiniJ 

and C(ITUrolling 11Wiion."-Daltd 5th No~vnbtr, 1866. 
This Invention relate! to a pecuUar construction and arrangement of com­

b ined coupling and break , more par tlcnlarly applicable to macblnery or appa­
ratus for raising and lowering he .. vy bodies Wllh a view to transmitting mollon 
thereto when holstlng. and to regulating, controiUng, or arreiting such motion 
when lowering welgbt.ol. In carryllllC oat thll! Invention it ta proposed to 
employ In conj11nct1on with other part! arranged as hereinafter described two 
discs, In tho contiguous faces of which a re respecth·ely formed a lt!rles of 
annul&r concentric wedge-shaped projections, and a corresponding ser ies o! 
s imilarly sltaped groov~. wltb a view to obtaining the required adhesion or 
friction between tbo two discs when pressed together. When used a~ a wind­
Ius break . one of these discs Is keyed or otllerwl£e secured to the pinion, and 
the other disc Is free only to move longltndlnall,y on tbe spindle; bot In casea 
where It Is required to a divided spindle, then one of the 1\'lctlon dlses Is keyed 
or otherwise secured on to that portion of the spindle to wblch motion Is tn be 
t ransmitted , or whose motion ls to be reguldted, controlled, or arrested, whilst 
tho other di~ Is flt ted on to tho rt!athertd or groo,'cd square end of the other 
portion of the spl!!dle which should be in the same axial line with the Orst, 
such disc being tree only to move longitudinally along tho spindle when 
subjected to end pre..sure. Between tho last mentioned friction disc and a 
smooth disc or plate on the same spindle there is compressed a helical or 
volute sp~lng or springs, or a spring of India-rubber or olher e188tic medium, 
tho convolotlom of the spring when a helical or volute sprlr.g Is nsed being, by 
preference, made to gradually diminish In diameter towards the outer end, 
such spr ing being composfd or a bar or a doable convex section, so that wben 
pressed home t he curved outer side of one cc.nvolution will enter and press 
against tllo curved Inner side or Ule adjoining lar&cr convolution. The 
requisite degree or compression of the spring or end pressure Is maintained 
by tie or coupling rods which connect tbo two IBSt·ment•oned discs, bot which 
are rroo to play longltnd.lnally through tho smooth disc when .. nd pressure Is 
applied to tbe outer or smooth disc. Tbls end pressure Is applled by means of 
a screwed tnb11lar collar turnlng freely on tho spindle, and rotated by a hand 
wbeel, such coUar being screwed into the end of a clutch box or frame, which 
may be attach~ to tho plnlon disc, or may rotate with tbo spindle, or tbo 
tab alar coUar may be screwed on to tbo splndlt!, or the Inventer mo)· dispense 
with the collar and screw the spindle into t.ho clutch box. t f the clutch box 
rotates wltb the spindle, tu Interior sbonld be provided with projecting 
r ibs or recesses or projection~ on the la3t·mentioned one or tho two grooved­
faced frlctJon discs, and also the smooth disc; but If It rotates wltb or Is tlxel\ 
to the pinion. then it may be made smooth Inside. By exerting an end 
pressure on tbe smooth disc the Increased compres,lon or llle spring thereby 
produced wU1 force one of the friction discs against the other. wbcn the 
parts wUI be coupled, and rotary motion will be trawnnitted. - Not procaded 
1DUh. 
2874. J . H . JOHNSON, Linroltl'&-inn...fith/4, L!Jndon, "&/ling nutall.''- ..4. 

rommun~iion.-Dattd 6th N~mbu, 1866. 
This Invention relate3 ton mode of rolllnc T, double T, or U, shaped metal 

bars, and bsrs of a similar character, as well as bars of a tlat or rectang'llar 
section, and to the means employed therein. and conslsl3, essentially, In tho 
employment of a pair of lateral adjustable rolls running loose on vertlcalues 
in ~omblnaUon with a palr or rolls on horizontal axes. whereby tbo top , 
bottom, and side or sldos or the bar may be rolled slmultaoeou~ly. The upper 
roll may be raised or lowered by screw spindles or otherwise to g•vo any 
desired thickness of metal to the rolled bar, nod the two lateral roUs which 
revolve loosely on thelr axes, and which rotate by Lb• l r contact wllb tbo metal 
passing between tho horlzoot~l rolls, roay also be atlj usted nearer to or further 
rrom the ends or the horizontal rolls hy screw spindles worked In concert or 
separat~ly or otherwtse aJjustod. These ~everal roll3 will of course oe 
sbnpcd In aceordnnce with I be form of bar to be produced, and any convenient 
arrangement may be employed for gh'ing motion to the main rolls, ur If 
desired to the lateral rolls. 
2876. E. B. BENTAt.L, Bqbriilgt , ntar Maldon, Eutz, '' Man~facturing scrtlll 

nuti."-Dattd Gill Nouwlbu, 11166. 
This Invention relates to the u•o or a aeries of machines of novel construc­

tion ror facilitating the manuf11cture or screw nuts from bar Iron without the 
same being required to be heate<l. The tlrst stage of the process of manufac­
ture Is to cat up bar Iron Into pieces of uniform size to c:q~Utnto nnt blanks. 
For nuts or ordinary thlc~ncss the patentee us~ a novel c?nstructlon of 
shear ing machine, Into wblch tho bars arranged slde by ~Ide .are fed. .At 
every descent or tbo cutter a series of nut blanks, corresponding 111 number to 
the bars fed Into the machine, will be severed. For nuu having what Is 
known as ' 1 one and n half thickness," or any greater thicknes-s, be prefeu, 
bowe,•er, to employ a kind or planing machine 1\tted with n series of parallel 
cu tters, wblcb will operate upon several ~ar• slmuhaneou-1, .• nod cut them 
Into nut blanks by being traversed over tbe bars. and fed and kept up to their 
work by an lntcrmluent r~ed motion. The blanks thu; formed are to be 
centered In any approved way, and they are then ready to be subml tled to a 
novel const ruction or drllllnll' machine In which lbe centre of the out Is bored 
out, the blanks being fed Into tho machine by llnntl In rapid eucee•sl?n. Tho 
next operation Is to tap tbc nut, wblcb Is effected by a mnchlne stmllar ln 
construction to the drill. Tbo thread bavln!( been cut, the nut Is faced In a 
lathe or peculiar construction, efter whlcb tho nuts are shapM in a shnplng 
machine. a nd aro finally submitted to a Onlshlnl( facln~ operntl~o . Tho 
Invention cannot be descrllled In detail without reference to tbe drnwtngs. 
2893 J. and M . DEAHl, andJ. fl. SUTTON. &IIItrhillle, "illtillodofdol'ingand 

k«pi•g open al any distance dO()rf and galt& in lieu of using spring&, 
straps, &:e."-Dattd itll Nootm/J<-r, lbG6. 

I n performing tbrs In vcntloo the patentees propose using a aerie., or palloys so 
tlxed 88 to be within a small compass at the bottom or top of the door. near tho 
hinge edge, with lines passllll( over the ea111 pulley8, and wel.gh<3 attached at 
the ends thereof, which s. govern the door that It may be made to close or 
remain open at any distance r. qulr(>fJ, whereby ~lamming 13 prevented. Tho 
poUeys, line..., and welgbts m~ lXI kept entirely out of stght . and the lines may 
be made or wire, rope, chains, or any other suitable material, al<o the door may 
be fllSteoed In the ordinary manner without Interfering wltb tho above nrrnnge­
men,u. 
289, W. GoODDRANll and E. T. HOLLANt>, Jlanchatu, "Jipparatw for 

rendtring tht ucurity of wfts and othtr depo&itoriu nwre (ffutir:t."- Da/.t(j 
7th NO'Of:mbtr, 1866. 

This Invention Is de~Jgncd for tho purpO!o of Indicating burglarious attempta 
to open 11afes, and for giving alarm or Information of the same to wntchmen or 
others, the ftrst object being accomplished t•y extlngal•hlng a certain gas llgbt 
by means or a novel arrangement of mecbnnlsm. the alann he•ng given by 
electrical apparatus In combination with such mechanism, which first arrango­
m,cnt, either used combined with or separntely from the electric apporatUJI , 
constitutes the chief reatnro of tho Invention, tho extlngulshilllC of a gas jet for 
such a purpose being well-known. The apparatus Is secured w1thin the safe or 
depository, and consists or a chamber wblcb I~ sup piled with gas from outside 
the safe, and a glass tube throJgh wblcb the g88 passes to a lamp or jet 
situa ted outside the building, or In tho stl'Cct, or othor conspicuous position ; o. 
metal pipe enclosing the glass tube also Is connected to thl1 chamber. tbe on tor 
end of which pipe is open to the atmosphere. The gas Is provent.c.! from 
passing Into tbe atmosphere tbroutlb the metal plrc by me.t.ns of a valve which 
Is mounted on a spindle or rod, th& u rper end or which Is bent and retained in 
Its position by b)()klng or edging on a hlneett rod secured to the oppo•lto sloe of 
tho sare, which rod Is also connected whb a piston and rod encl•>se<l In a box, 
and ll!llong 113 the ~tpparutus Is In this position thll gas wtll hurn In tbo lamp ; 
1(, however, any auempt be made to force open the safe by wedges, levers, or 
other means that will dlsJOttge the book or le~lgo and rele88 · the valve It 
becomes forced by a spring ovor the gla.'<S tube aperture and extJngu•shes tbo 
light, and leaves the other operturc and tbe gas open to the atmosphere, .and a t 
the same time tho otbcr end o:· tho valve rod In fwllng completes an electrical 
clroult from a battery In tho safe or elsewhere, and causes a bell to ring above 
the lamp, or eJ~ewhero, for any duration or time, which may be determined 
by any well-kaown arrangement of 8prlng and clock'"ork. 
2895. P. K.IRK, Wor/.'ington, Cumbtrland, ".Apparatus for f'OlliriiJ mdali."­

Dattd 7th Nooembtr, 1866. 
Tbls 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 ~onslst In raJ.Ing the middle roller In comblnattoo with 
6.xed or ststlonary-tbat Is unadjustablc- hear In!!' nod in making the bearings 
or the top and bottom rollers mo,•able or adjustable, so that the thlcknlss or 
the metal passing between the rollers may be regulated by raising or lowering 
tbe top and bottom rollers 1,, or from tho middle roller In order to facWtnte 
the movement or these top and botwm rollers, tho framlngs In wblcb their 
bearings are fl.xed a re co:~nected t()gether by ~b~fllng and levers, to wblch. 
sp rlnas may be applled, so that they balance each other. The exact position or 
the top roller Is regalated by a screw at each end of tho rolle.rs as usual ; and 
another Improvement consists In adapting or applying two screws beneath tho 
bottom roller for tbe purpose or regnlaUng the same, the two screws being con­
nected together (or the nata thereof) by means of gearing, so tbat both rollers 
may be ral!ed or lowered slmnl141loonaly. 
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THE IRON, COAL, AND GEN ERA..L TRADES Mlditional co3t on tailed by the employer of older hands, yetthatthe 

0 ,.. BIR'mTGH Au WOJ,VERH AMPTON, AND riakavoided will leave very little difference in the ultimate cost. They 
~ ~.~.,. ~.,.., deny that child labour is u profitable to them as it is a.aser ted by per -

OTHER DISTRICTS. sons who are unfamiliar with the trading operations of this district. 
( Frfml. ow• O'Um Corrupondmt.) Many children , thoy state, aro taken into works f rom charitable 

s d d Pr' motives, or because their parents are employed there. The 
To P RILl'lllNARY MUTING REVBWED : Tile tan ar tCU: operative cluses thomselvca continue, where expreasiona of 

Tht ~port of the E.ucuti,;e: TM. .RuolutiiJTU of UIC M uting- opinion a t all find utterance, to pronounce in favour of the Act u 
ANO'l'lJJtR AGGREGATE 1\lEETING 0 1' TBE IRON TIL\DE OP ALL b · · b di b 
ENGLAND IN LoNDON: Tlte Select Committee and the b-onmtUtcr&: sketched by t he Oovemrucot, ut 1t a pi\ tent t at accor ng to t o 

P robab'· E~~'•c• · 0.r tll• Got·ern?nent Facto?-itll Bill- T RADE DUniNG expectations of these p eople the effect will be to inorca.ae wn,gea 
"" J.J~ "" 'J ..., -a and tho employment of adul~ , nod that much of th11 cost of tho 

Talt \V.EEK : Few Order&: Stock·takin!J: H ay nal·rutino: L liW education of tho children will fall upon tho manufacturers them. 
P rice& for Galt·oni&cd Sllttt8: l mpl·orcd Amel'ican Dcmaud-~IG solves. There is, however, much ground for concluding that when 
I RON: Good Inquifiu: Pricu Firm-I~ONHTONE: Encoura!J~ny the Act baa been in operation these people will entertain a 
Salt& : F irm Pricu: Dtmand for Fortt[!n Oru - Co.u. : Umm· different opinion. and they will be amongst the first t o desire that 
prorcd: P l·iuA Dl·oopin{I- MR. A. S. HEWITT'fS EvtDENC& DEFORE it shall be repealed. 
THE TRADES' UNION CollmSSlONERS-T~ NEW ZEALAND IRON k l · h · trod th 
L.um CoMPANY: Jl[ut iny8 JJcrt lL\kDWARES UNORANOED- Very little chno~o has ta on pace m t e 1ron o or any o er 
PARJ8 l\1£DALS-TH£ \\'oRCESTEn AND BtruuNOBAM CA.N.\L, AND trades o f this d i.stl'ICt during the past week. The interim between 
bt F£•so". 1\lcC~\.'1, BRAS.\;EY, AND ELLIOTT- TWENTY P&n CENT. the preliminary meeting and tb~ quartel'ly meetings is usually a 

-"' "" very quiet time, the fortnight being epent at Midsummer and 
B ANKING--COVENTRY ExDIBITION- BmmNGBA)! CH \MOtm OF Christmas in pnrticular in t aking stock, and making inquiries pro· 
COMMERCE: Propo1al to Smd Out Rtpi'UC'Titatit•t Wor.hntn to pnratory to tho qunrtor·dny purchMea. The orders that have 
Report on Pam Exhibition: Tltt A ng"lo·Auttrian Treaty: I ntel'· como to hand since our last have been comparatively insignificant, 
n<ltional Jfa1·itim.e Law&-~OARO 0~ TRADE RETORNI'l: J)Jel418 but on nccouot of the stock·taking further, because it is tho habit 
a11d Cu1tomc·l, 1Dtlh P roportum& Specified. . . . of many of the men to find employment in the hl\y hl\rvesting, 

LAsT \UEit we stated b!'iefty ~b~t was the. d ec.a10n. to. which the when at this scn.son orders n,re scarce, the comparative ineigoi6-
ironma.aters came at the1r prehmmnry meetmg m Btnmn,ham .on cnnco of tho now orders bns not been so touch felt ns at other 
t ho eve of our pu~licatio,~.. ~~ w.as dete!'Miocd t~at n.o a terat1on 

1 

times. Tho Americnns nrc again tanking a go~d demand for hoops, 
should be made 1n tho lat pnces of 1ron, wh1ch will therefore nnll the inquiries for sheets keep up in some matances. I n others, 
remoin at- for bars /t710s., hoops £8, and sheet.s .£9. It w~ then however. they were never fe wer for tho galvanising descriptions. 
ahown that the committee reported upon tbc1r efforts to mduce So much dulness in the trade in iron of the description mostly 
the Government to adopt their l egi.alat1on on tho Factory Acts to used by galvanisers os that which now exists was never before 
the necesaities of the trade, but thl\t they bad ~ceo \msuccess~ul, known. Owing to tho recent small consumption in the chief 
tho scl<:ct commit~ce, wb.ich tho trade suggested ID the. expcct f\t!on foreign markets- that of Australia- is g~utted, yet coosigmnents 
that OVldence of a pract1cal character would bo r ece1ved, haVlng continuo to bo made and when there a an order to be got tho 
declined to hear any such t estimony. We now give tb~ text of ~he competition is very a~vere. One finn who have been aucceaaful in 
committee's report. It ~ as follow a:--" T.be ques~ton.a wh1ch securing nn order in the pn.st few days, bn.s cut it 110 6ne that 
ha\•e employed .the at~nhon of your com!"flttte~ <lur1n~ tho pn.st he ia now offering to hand over tho specification to another manu­
quarter have anson ~nttrelv from the cl)n&lderotlo~ of btlla before fncturer if the latter will allow him merely one p er cent. on tho 
Parliament, brought 10 by the Government and by pnvate .members. order. T he firm to whom tho order has been thus offered n.saures 
Some of the latter ~v~ be~n necd~ess, and h ave en~mled much that the profits that have been recently obt~ined have often not 
trouble upun t he a811001at1on m opposmg them. The billa referred exceeded that proportion. Bars are also bewg sent away some· 
to are :- 1. Law of l\lMter and Servant, which bas been near~y wbl\t more freely to N6w York. 
arranged with Lord Elcho. 2. The Valuation of Property .BtU The inquiries for pigs and for ironstone are to an encou.rngiog 
and the Mines Aueasment Billa, on which evidnnco has been Stv,en exten t. In both these departments prices are .firm, with the cor­
b efore the select committee by Mr. Mathews. ~· The F nctor1es tainty of au advance upon the first appearnnce of improvement in 
Act Extension Bill h n.s had the constant attent1on o~ your com- tho trade. Already the highest prices that a re known to have been 
mittee, who by a moat influential deputation wh1ch wa1ted secured for Cumberland ore of the best cla.as have been got here in 
on the Secretary of State for tho H ome Departm~nt, on the past few days. That material is in increased demand at those 
April 29th, urged on the Government n,lterations wh1ch tho furnaces at which the best quBlity of pigs a re produced in this 
iron trade of Great Britain considered necessary. It was district and tho poor Northnmptonshiro oro is in fair request. 
r eferred to a select committee, before which it Wl\8 ho.ped Coal is slow of sale at the thin mines untl where the habit has 
that evidence would have been taken. It wn.s bn.serl tnl\mly been t:> sell to ironmasters in large 11uantities, the prices now being 
upon the false a.aaumption contained in the t bi.r<l report of the obtained are lower generally by threepence a too than was got three 
Children'• Emfloymcnt Commiasi~n, and: it ~ill require great c:u:e months ago. . . . 
on the part o members for tho 1ron districts to prevent u nfa1r The evidence of Mr. A. S. H ewttt, tho Amencan tronmuter who 
clauses being added by tho philanthropic section. Tho Tradca has given evidence before the Trades Union Commia8iooors, was 
Union Commission hM been attended constantly by .Mr. Mathews. known to the leading members of the trnc.lo here three months ago. 
The evidence r eceived becomes more and more 1mp~rtant and It was regardetl n.s interesting, but it gave rise to no surprise. 
utoniahing than tho atroogeat opponents to trnd~s umoo.a CC?Uld A am 11 party of persona about to emigrate to New Zealand, in 
have conceived." Upon that report the folloWUig reaolut1ona connection with a 'l'n,raMki I ron and Steel Company, held meetings 
were paned:-" That this mentmg r egret.& to bear t.he select in Birn•ioghnm and \ Volverhampton on Wednesday, to induce 
eomm1ttee of the Bouse of Commons declines to take eVldeo~e on others to join them, with a view of promoting an iron trade specin,l 
the F actory Act Extension Bill, a bill which they were appom~ed settlement on land near the Taranaki Sanda. 1\ir. J. Eventt, of 
to consider, and that hereby a great injustice is likely to be m· London, the chairman of the company, preaided, nod specimens of 
6i.cted on the iron trade. There is no indisposition ?D the part of the iron and sand were exhibited.. A siruilar meeting was to be 
the iron trade to be placed under theoperat1.on of legtslative enact- held this (Friday) evening in Birmingham. . 
m enta for the employment of women and ch1lrlren, but. the pres.oot No chan~;e of importance has taken plAce 10 the hard ware trades 
bill i.f! CO!J&idered crndo, unaatillf~ctorr, and almost moporat1ve. of ~irm.ingha~ and South Staffordshire durin~ t~o pn.st. ~eek. 
That 1t will further tend to matenally lDCrel\se the cost of .PrC?dUC· AJBir proportion of the medals awarded to the English exhib1tors 
tion without securing any corresponding advantages, and a ~ikely at Paris baa fallen in this district. 
to create l'fl'l\t hardship in eomo families, as well u to d11tu~b The negotiation• between the p roprietors of tho 'Vorceater and 
those genemlly existing rules between employers and employ6a 1n Birmingham Canal and Messrs. McClean, B raasey. and Elliott, for 
their trades." "That this meeting requests tho bon. .secretary to tho purchase of thl\t concern by th~:. latter, hav1• 1allon through. 
communicate with the members of South Sta~ordshuo a!"4 _East Tho firm named alleging as their r eMon for not clo~w~ the barguin 
W orcestershire, and all the borough members 10 those diva1ons, thn,t the alterationa the co01mittee of the Lords had made would 
to use their most strenuous efforts to get evidence r eceived ~y the impose bu.rdena and reatriotioo.a which had not been previously 
select committee on the bill before it pn.sses; and that he will put 1 contemplAted. 
himself in communication with aU othel' members k~owo to be The Birmingbl\m Joint Stock Bank have again resolved to declare 
interested in the iron trade o.nd this subject, with a. VlOW to .con· I a dividend at the rate of 20 per Ctlnt. per annum for tho lAst bnlf. 
vene. an ~arl.Y m~eting of delegates from all tho different lrOn· 1 year. The Coventry E.xhibitioo con~inues to excite considerable 
making d11tncts. . . . , interc~t. 

To·day (Friday) a general m eehng of . the uo~ a_nd ~mplnte 1 The Birminghnm Chamber of Commerce hrwo held n,nother ordi· 
trad011, convened by the South Staffordshne Aasocl8tion, l ll to be n ary monthly meeting (in council ). At that meeting tho chairman 
beld in London, for the purpose of deciding what co~c sha~l now 1 stated, with reference t<1 the artisans' visit to Paris, that a circular 
be pursued. It has been remarked that upon the thud readmg of l had been forwarded to a member of tho charuber 11.11king for sub­
the ~ill in the H ouse of Com.~oos a motion mn,y be made to except scriptions to tho fund. Upwards of £80 had already been pro· 
the ~n trade from th.e provunon of the Act, aorl to ar;nnge th~t a 1 misecl, and it wna anticipated that additional subscriptioo.a would 
apec1al and •.eparate bill shall be 4rawn up for that m~ustry, or be yet received.. It was expected tha t twenty workmen , represent­
that the bill may be opposed m. the ~rds. The lro~ trade ing the principal trades of the town, would be sent to tho Ex.hibi· 
have much cause for complaint ~ this matter, bu.t 1t .does tion to make n report, each on his own p nr.ticular industry. The 
n ot necll8sarily follow that they will be. s~cc~ssful 10 01t~or chairman nlso "taterl that Mr. H enry W eUis and 1\lr. W. H . 1\I. 
of the proposed efforts to remove the WJU&tlce from wbtch Blowe hnd left {or Vienna, to represent the ha!d~aro trades of the 
thor are now suffering. They have clearly a cause for com- town before the Aoglo·Austrinn Treaty CommiBSlon. Two resolu. 
plawt that their testimony has not been taken. That ~~m· lutions, passed at a meeting of the Quebec Board of Trade, con· 
plaint i.a finding stronger expression here from t?e suppos1tion vened to meet Mr. Alfred Fielrl, vice·cbairman of tho Birmingham 
which is entertained. to th~ effect that the C'>mmtttee have ~ot Chamber of Commerce, upon the ~ubject of abolishing privatcoring, 
only declined to rece1vo .eVldence, but .bswo. also r.efuscd to 1n - were read. They were to tho effect that the board wore strongly of 
troduce any of the more lDlportant mod1ficat10DS whtch the trade opinion that 11uch changes should be made in tho international 
suggested, du~g their in.terview with the l ate Home. Secretary. maritime laws n.s would p rotect all privute property during war, 
when they wa1ted upon him ~t a~ut the ~od of April lnst, nod under nny flag, wlusther neutral or belligerent, except such articles 
pointed out that the ~sumpttona ln the b1ll, as. ~ken from the M might be dcclnred contrnba.nd of war ; nnd that they would be 
third report of the Ch1ldreDA Empl~f!DO!lt Commas1?ners wM ~n- bl\ppy to co·operate with the BimJingham Chamber in any measure 
fair, untrutworth~, n,nd therefore IDJunous tC? the ~on a~d t~· proposed to secure that end. 
plate trades. The lroomuters correctly descnbo the1r feelings m Tho council rlecided to petition in fn,vour of the Admiralty 
their resolutions when they state that they nrc pr~pared to lld?pt Juriacliction Bill now before Parliament becoming law, which bas 
all neceaaary and p~cticl\l .meu~nes for the extens1on of ed?cat10n for its object the exteo.aion of the jurisdiction of County Courts 
and for the protraction of JUV&nlle labour. At th.e same hme the to disputes reln,ting to ahipping, where tho sum claimed does not 
peculiarities of this trade r09u.ire that the. regull\t1ons shnuld be so exceed £500. 
framed M n~t to i'?ter~ero Wl.th tho opera~'?"" of the ~vorka to the 1'he export trade of the coun try during the month of May was 
extent, aa will be moVltabl e 1f the propos1t1ons to ~hich the com· a alight increase upon the corresponding month of J Hu and a coo· 
mitteo are understood to have agreed should bec~me~ ou~ •. There aiderable incren.se on that of l w; but the five m onths' trade this 
~ ~ no do.ubt that the tc:n~eocy of mode:n legtsla~IOn a m the year 1\re a diminution 00 tho first five months of last yea r of up· 
d1rectioo of mcreased restrictions, Wlth a VlOW to bnng about the wards of £6 000 000 in value; and an incren.se of only £1,000,000 
objectdesired by the Government io.apcctora of schools- gentlemen on tho cor~csp~ndiog period of 1865. Tho precise figures 
upon whose testimony ao much reliance is placed by the Govern- arc May 1861> £13.104 758; 1\lay 181i6, £L5, I 70,13l ; and 
ment authoritiea. P erhaps it is owing to their knowledge of the 1\Iny 1867 £11>'936 SM. ' Tbe five months' returns ar e for 
temper of the House in this r espect that the mem~ers of Par- the first 'named y~n,r £60,001,476, second £78, '2.27,710, and 
liament who should be moat r endy to forwsml the v,tewa of the tbll third (th is year) £72,12J,:!93. The imports m i\Iay nrc 
Ironmuters Aasociation are affording very little practical help to a decrease of about three millions and thre.o quarters, and for the 
the ironmaaters' executive. Of this absence of help, much com· five months a decrease of about twice thnt amount. Taking iron, 
plaint is now heard. There will be leas la~guor o.n t~e part of thcao wo lind tho falling off to be in railroad iron, in cn.stiuga, in hoops, 
gentlemen n ow that the trade are exprcanng the1r v1ews ".omewhat sheets and boiler plates nnd - here chiefly- in wrought of nll 
plainly, butthereia not much room toc'?nclude thata mntenal a ltern· 801 ts. ' All the other ¥ind~ a how an increase. The following t able 
tion ~take plAce. If these expectattoos should prove correct, the gives the figurPa for the month and five months of 1 GG nod 18G7 
eomnuttee can do no more than protcat, and when the .m~asure r espectively :-
comes into operation it will then be seen whether or not 1t ut pos· -- --- --
eible for the regulations of the billa to be cn.rriecl out and the Month cr lllny. Five monlhs. 
objects aimed at attained. At present the manufacturers. of bard- 1 , 66. 18.,7• 
wares in particular a~~~ert that tho effect will be very unmtataknbly I S66 I 6l... __ 
to increaae ignorance and misery. Large employers of l!lbour, £- £ 
whose men have children under them, declnre that they Wlll ~ot Jron, 111g and puddlc1 .. 1 ~7.!1~ 1 lfi8,0!H 
run the riak of having balf.timPra upon t heir works. Tho nsk nor, on:;le, &c. .. .. .. t !l!l,hO~ 2014,!ol7 
tpoken of r olatf:a to the fines which may be imposed on account of R11ttrood . . . . . . . . 60'1, t72 6~2,39!1 
children being kept at the manufactories longer time t~ao the Act Wire . . . . . • ~ 1 .~11? ~~:~~ 
apeci6et, and it a~plies to o~her reg~tiooa over wh1c~. the p~o· ~=~~~~;~htc ditto • · ~i:~~~ 72,4.1!'1 
prietor, who scarce y knowa t at the children a re upon a wor s, 1100111. ahcc~: &~: :: :: 17 .~!13 m,t6'1 
hu no controL Yet he, and not the real employer c.f the child· wroughlor ntlsorta.. .. 271,134 t!IA,28 1 
labour a to be r esponsible h,Y tho terms of t he Aot. The argu· Old Iron . . . . . • . . :1 t ta 23,a,,o 
meat ~f euch manufacturers a, that although there may be aalight Steel. uowroogbt .. .. !1 1,02~ 102,162 
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The increaae in pig iron is due chiefly to t h e United S tatee and 
the group coming under the head of " other countries." The 
former shows an in.creue of .£20,0:l0, the latter of ~22.000 
H olland l alla off rrom £32,000 to £23,000. In bar , angle, bolt. 
and rod iron the increa.ae is mainly due to India, which increaae, 
from £2.1,000 to .£40,000, and to t he United States, which goea up 
from £32,000 to £37,000. There ia 1\lso a alight increa110 in the 
exports to H olland, Franco, and Italy. Britilh North America. 
fnlla from £ 19,000 to £16,000, and Au.atralia from £ll,OOO to 
£5000. Tho falling off in railroad iron is pretty equn,lly di.a­
tributed among all countries, excep t Spain, the United States, 
Cuba, and Chili. Spain shows an increase of £7000; the United 
States an increa.<ljl of .£45,000; 1\nd Cuba an increase of £5000. 
Chili appCllrs in !be r eturn for nearly £3000, as against nothing 
last year. In cMtinga the increase is mainly due to British I ndia, 
the round figures being, 1\Iay, 18GG, .£9000; l\Iay, 1867, £23,000. 
"Other countries., shl)w t\ decrease from £41,000 to £27,000. In 
hoops, sheets, and boiler plAtes the d~:crease is pretty equally dis­
tributed among all the countries. The only increase <>f note is in 
British Nortl. America, which ouly goes up £ 5000 in a total of 
£:34,000. In wrought iron of all sorts the lmmeoso falling off is 
due mainly to I ndia, British North America, Australia. and tho 
United States. 

I n hn,rdwnre and cutlery there ia considerable increase under the 
ln.st head, and a more than usually IBrge increase under the head of 
tools and implements. Manufactures of German silver, pewter, 
papier mlloh6, lamps, ch andeliers, &c., show a falling off. The 
figures are aa follows:-

Montb or ~hy. Five montha. 
I tiM. I 6 7. 1866. 1867. 

Cutlery .. .. .£22,R68 £39,343 .. .. £200,118~ £ 203,767 
Toots.. .. .. 48.641 G2,240 .. •• 194,248 189,968 
Cllaudellen, &c. 277,087 26 t ,147 .. .. 1,307, 769 1,367. 769 

Tho incren.so in cutlery is almost wholly duo to the United States. 
In May, 1866, the exports were £1402; last month they were 
£14,593. In tools nod implements the iocrcaae may be traced 
mainly to Russia, the Un ited States, and British North America. 
The Russian expor ts go up from £16,000 to £25,000. The falling­
off in manufactures in German sil• er, papier mt\ch6, &c., is pretty 
equally distributed. I n copper and brii.IB tho uecrol\lle lies in brass 
of 1\ll sorts, and in wrought or partly wrought copper, and yellow 
metal. These are the figurQ¥:-

Montb of May. Five monthl. 
1866. 1807. 1866. 11f67. 

Unwrougbt copper £ 83,6!3 £87,81!1 .. • • .£2h8,327 .£~!13.6 1 6 
Wrougbl, &.c. .. 227,23l 179,944 .. .. 747,H8 786,1109 
nrasa.. • • .. 22,661 14,466 •• • • 0!1,074 66,810 

The marked falling off in wrought copper i.a mainly rlue to 
Britillh I ndia, which abowa a decrease from £113,000 to £76,000; 
anrl Italy, which shows a decrease from £20,000 to £2000. 

There wM an incren.so in arms (excepting small arms) and 1\m• 
munition, railway carriages, coals, and tin.plntee. In the following 
articles there was a decr.:ase : - Small·nrms, cn.rriagcs, cordage and 
twine, BBddlery, jewellery and watches, rib bona, and carpets. The 
comparative returns are:-

:Mootb or May. Five llfonth,. 

1866. 1867. 1866. 1867. 
lllsc:ellaneoOJ. -£ .£ .£ £ 

A nns (small) .. .. • • 32.010 29,783 168,265 182,126 
Ammunition, l' . •• .. .. 18,3 11 • 6,608 101,077 21>6,682 
Hallway Cmrr1uges .. .. 14 ,680 I 9,660 I 0, 763 flfl,96il 
\ 'urrla11e1 ( Olber) .. • • 7244 3806 ~.60 1 17,1136 
C'oala, ~. .. .. .. .. 4~3. 728 663,b~4 1,!118. 110 1 .98~.·0!1 
Cordngc ood Twlno .. .. ~.~83 31,61)() I !I 1,037 11\11,810 
Carpew ! . . . .. .. a:,,4:14 6~,628 461,•93 bOG,14i 
Jewellery, ' Vatcbet, &c. .. J.~.246 29,;; 17 16 ;o• 17J.29G 
ltlbbollll .. .. .. .. 84~9 6773 40,078 30,061 
!-odd I cry .. .. .. .. 24,"l3i 19. I 43 105 467 81,'100 
T I"·Jli&IC!I .. .. •• .. 142,301 200 4 3~ 79!1.232 824.3U 

There is n,n incret\30 in the erporta of coal everywhere excepting 
to India. Carpets have fallen off everywhere, particularly in the 
United States, the exports to which huve decrca.aed from .£42,000 
to .£35,000. Tho United S tates are accountable for the greater part 
of the increase under tho bead of tinplntes, tbo export for the 
month hl\ving gone up frorn !.'96,000 to £127,000. British North 
America ahows a fallwg ofT of £4000. Other countries show an 
incl'eue of .£16,000. T he falling off in ribboo.a is due to Egypt and 
Australia. 

SCOTLAND : ITS TRADE AND OPERATIONS. 
(From ou1· oum Corrt.tpOndmt.) 

Tae GLASGow PIG I r.oN l\L\.nr.:ET - 1\L\NUPAcronED I noN- TltE 
COAL Tn.\OE - VES.'!&Ll:l LAUNCHF.n DURINO TUE l'llONTB OF 
J uNe- THe SBIP GLt:NLEE 011 GLASOOW- LAUNCKES ounuro 
TBE PAST 'V£EK. 

THE pig iron market bt\3 been ionctive during the pMt week, 
wi~h but li tLio desire for business; prices are on the turn in favour 
of buyers. The stock in store bas been reduced 7!)6t t ons during 
tho month, and now is 2-10,168 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 wommts iu circuln· 
tion for 16,700 tons. To.day, Wednesday, only 500 tons r eported 
at. 53s. 4&d ., one month. Full quo~ntions are as follows :- p1~ iron, 
mued Nos, warrants, 53s. ld .. t to 531. 3d. ; N!'. J , g.m.b., 53a. 9d. 
t o 54s. ; No. 3, 528. 9d. to 5Js. ; Gartahomo, No. l, 62s. 6d. ; 
Coltness, No. l, G3s. ; Glengarnock (at Ardrossan), No. 1, 60s. to 
61&. 

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

The shiS:!ents of the week nrc still rather under those of the 
correspon · g week of la.at year. 

Tho manufactured iron market continues much the same. 
Prices remam without alteration, but there are more orders in 
band, and moat of the works in tho district have heen doing a. 
greater amount of work thcae last eight days than for some time 
past. As th d seMon advances we may OXl)ec~ this to cont inuo, a.a 
the apeoi6ca~ions for autumn shipment will soon be in hand. The 
demand for warehouse is quiet, nod few orders can be looked for 
till after ~he fair holidayfi. I n shipbuilding iron ~here ia rather 
more doing, but we bear still of low prices being accep ted, and 
most of ths makers of plates complnin tbat they have only work 
to keep them going about half·tune. Current prices aro as 
follows:- First common bnrs, £7 l Oa.; second ditto~ £6 17a. 6d. to 
£7; nail rods, £7 lOs.; nogle iron, 1:1 Os. to £9; plAtes, £8 5s. to 
£10; 1\ll f.o.b. here leu uaual discount. 

Coals have become very dull of sale, the market being almost in 
a state of st agnation. The limited business done baa been at a 
reduction on our last week's q11otations. Freights to the I rish 
ports aro now lower. The advices of coal ahipments at tho 
principal ports show an amount rather under that of the corre­
sponding week of last year. 

The Board of Trade hl\ve presented a bandaomo gold watch, 
suitably inscribed, to Captain B ottincourt, commander of tbe 
P ortuguese achooncr Salvador, of T erceira, in recognition of his 
gallnot conduct in rescuing from their perilous position- tho ship 
haviog !oat her rudd11r- thc captain and crew, twenty in all, of 
the ship Olenlee of Gloegow, on the 4th February last. 

:Meurs. Barclay, Curle, and Co. launched on tho let inst.1 fore­
noon, from their Stobcrou yard, a beautiful iron u iling snip of 
1400 tons rcgillter, for l\leasr11. George Smith and Sons. Tho ve&· 
aol, which wa.a named the City of Delhi, by Master John Brown1 

::>t. Vincent Crescent, will form one of Me8111"11. Smith's East India. 
packets, nod will sail for Calcutta on an early date. 

The steam-ship Siberia, the latest audition to Messrs. Bums and 
Mac Iver's magnificent fleet, was successfully launched from 
1\Icasra. Thomson's yard at Govan on tbe 2nd in.st. The Siberia ill 
intendod for the Atlantic service of the compnny. 

• 
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WALES AND THE ADJOINING COUNTIES. from the previous company- in other words, the old company had 
contracts in hand, and the accounts w<>re handed over to the 

(F1·om. OUI' own Coi'I'Uponient.) present company. But the most serious 11tatement made by the 
TSE I noN TRADE : Prospects not to Di~wu,·aging : Easie1· Tone of auditors was that " there was no stock-taking on March 30th." If 

Monetaru Matters : ExpectW 01·cleri1 for Railway l1·on- TIN that statement had been true that of the directors would be 
P LATES : I ncl'et:l.llt i1~ the L IJ,Jit Fir:e Mouthi &r.]J01'l8 · TILE STE1\U altogether fallacious , but he (the chairman) had no hesi tation in 
CoAL TnAD£: Continued Quietne.~sof tlte Market: B elttl' I nqui!'!J saying that there was not an atom of t~·uth in it, and tbat there was 
f!·om. Con&inental l!lal'ktlll : ColtSumption not Equ.'lt to tlte &- no foundation for it whatever. 'fhe facts of the case were tbese-­
I!OU.I'CC8 of the Di8trid-PATENT FueL: Gradual, Extension of in a large concern like Ebbw Vale, tbe works of which extending 
tlte T1·acU>- Tm: RoYAL St><\ NISil CoMm&sroN : 2-1,000 Tona of over two or three count ies, were every i tem to be weighed and 
Wel.th CCJal &qui1·td· -TBE N Ew P11m AT CARDTfll': Commence- separately valued, ic would necessitate t he stoppage of the workll 
mentoftht Wo1·k-B nECON AND MeTIHR R.\ILW.\ \' : Re-commence- for at least six weeks or two months, a.nd that would be necessar y 
ment of the Ccfn Section-Tn~; EBBW V.\L~ COllPANY: Ordi· every year. As regards the coul, t ho moment it was taken from 
nary llfettin(I - SHOUT S!::A ComiUSTCATION BCTW£lli.'f W EXFORD the pit's mouth it wa~ weighed and deliverP.d into tho store, and 
ru'iD ~OUTU WALES : PrCJpo&cd H arbours at &~la.1·c and Fi11k- entered to the person in charge, and again weighed when it left; 
guard. thus wa.s kept a regul.lr debtor and creditor account. The same 

T ElE pro~pects of the iron trade at the commencement of the new ph\ll was adopted with the iron ore, puddled iron, scrap iron , in 
quarter just entered upon are not so discouraging as at the 00111 • fact in every d epartment. After some other remarks a motion 
mencemont of the pNvious 011e, althoug-h it cannot be said that adopting the report and balnnce-sbeet was put and carrieu unn.ni­
t he present quarter has been entrred upon under the host of monsly. lllr. J. Aspinall Turner and 1\Ir. Francis Phillips were 
ausp1ceq. L'lllt quarter everything looked gloomy, hardly a ray of re-eJecterl directol'!:l, and then •rues of Mr. Curtis, 1\Ir. Longsdon, 
hope appearing anywhere, and tho business of tho country seemed and ~[r. Sington were also aclJed to the bon.rd of directors, and 
to h:we nr rived at a de:td lock. R •\ilway securities have since then Mr. \V. Cooper and Ulr. Quilter were appointed auditors. 
become more negociablc, and monetm·y matters genernlly have A subject of paramount interest to the i nhabitants on the 
assumed a somewbt\t easier tone, a lthough it mu'!t be admitted the W elsh ana Irish sides of the Channel is now heing agit~tcd by 
improvement experienced, comp.1mtively speaking, is a very small 1\Ir. George L.e H unt and ot~cr _gen t lemen, namely, the opening of 
one. The confirmation of tho old list prices was, under the cir- stenn1 and railway connuumcatlon between the: south of !~eland 
cumstances, tot\ great extent anticipated in this district, and now nnd England by mPans of a. proposed har bour nenr R~sslar~, m tbo 
that prices are settled for the next throe months it is to bo hoped I bay of Wexford, and a h arbour to bo .constructed lll FlS~guard 
buyers will show more readines~ to enter into transaction.s. As B ay, South \ \Tales. It bRs. been o.scer tam od, upon un.quest10nable 
yet no fresh engagements of any impor tance have been secured, data! th~\t Roulare and F1shguard . offer t~o best pomts of com­
and three or four week~ must pas;; away hefo1·e makers are able to mumcatton between the two co~~t3 m q•test10n, not only as regards 
form a reliable opinion aq to what tho requjr.,ments of consumers ltmg~h of l'~•age, but also fM1l1ty of app•·oach and departure. at 
will bo. There is no doubt, shoulcl the necessary funds be forth· all tunes. '1 ho harbour~ bavo been destgned to meet the requ1re­
comin"' that a gootl many specifications for mil way iron will be ments of a packet servtce equal to that between H olyhead and 
offered.' Kingstown, nntl a depth of watet· sufficient for an equally power ful 

Tho demand for tinplates remains about the same, but there is class of steame1·s will be fou~d a t the lowe~t state of the tide. at 
better inquiry from the Americ>\n st:\tes. The exports for t he each place. A revenu~ suffic1ent to pay the mterest on the cap1tal 
past five mouths amounted to 5()7,000, or 2!>,000 boxes more t han to be exponded. on the harbout· works 111a:r be expected from tho 
in 18C6, a nd 110,000 boxes more than in )86:i. tolls to bo JeVIerl uncler the Acts of P arhament. The harbours 

T here are but few features of change in the stc:\m conJ t rade may be easily e~tended so as to form two of the most usef~l 
since last week's report, and quietness is still the prevailing r cfugo harbours m a part of the. Cbann~l where such re~uge l S 
characteristic of tho market. From three or four of the con- most needed. By moans of t he railways to Ireland that w11l con· 
tinental markets there is, perhnpR, a somewhat better inquiry; but v~rge upon Ros~l.lre, a dirE'.ct through r~utE', 1'ia South 'Vales. 
the consumption of the Continent generally is considerably below ":~ll ~e opened to all places m ~ogl~nJ sttuated to t~e south ~f 
what it was last yonr, the falling off being no doubt caused by the Bmmngham, antla great reduct10n m tho length of JOurney will 
d epression in nearly all branches of trade. The exports to t he be rffected bot1~een t~e west of E ugland generolly. and tho south 
'Vest Indies anrl other m~il packet stations keep about the same. of h~~ancl: B11Stul will be brought I?earer by nul to '\T exf~:d 
I n the shipments at llirkenh~ad there has been a slackening, but by 1.,3 111ile~, t.? Watorford by 190 1~ules, and to. Cor k and I~il­
this is probt~.hly due to exceptional circumstaraces, and J uly may larney by 14..> miles; and w~en the nul way a~thorlSed for crossmg 
witness a decided revival in Lhe railw;ty returns. Befc re employ- the ~evern nen~· .Cbepstow lS consLructcd t he JOUrno:r from London 
ment at the collier ies r esumes its wonted regularity there must be to F1shguard will be further sbot•teoed by twen ty miles. 
a large increase in the consumption, the rru.ourees of this district 
being of n character to require a very largo demand. A moderate 
coast ing trade is being done in bo\ltle coal, the clearances being 
slightly below the corresponding period of last year. 

It is satisfactory to know that s<'veral of our local colliery 
proprietors are exhibitors at the Paris Exhibition, .and the massive 
specimens of coal which t hey show ltave rather astonished ~he 
French. Quietness prev;tils at tho pntont fu~tl trade, al though M 
a branch of industry it is grrulually becoming of some importance 
in South " 'ales. Formerly l:)wansca btld a monopoly ns regards 
the manufacture, but tbe advantagas which Curdiff presented 
soon attracted the att.eutiou of capit .. lists, and several works 
were established \Vhich now give emvloyment to a. good number 
of banda. 

The Royal Spanish Commission require 24,000 tons of best 
W elsh coal to be urlivercd at portg of the Phillipinc Islonds. 

The new pil!r works autbvrioed by au Act of Parliament 
obtained lo.st se~~ion 1ue now being co.nied out by the trustees of 
the l\Iarquis of Bute, who will fit•u all the funds required for the 
same. It is intended to cstablillh a packet service b.:tween Burn­
ham and Cardiff, in connection with the South-Western R ail way, 
whe11 the works arc completetl. 

The works for tho completion of the Cofn section of the Brecon 
and Merthyr n 1ilway, which stopped a few weeks ago, have again 
been commenced by a new contractor, antl it is to be hoped thnt no 
further delay will take pla<;e in finishing the line. 

NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

( From, our own COl-respondent. ) 

Lrvr:nPOOI. : illt>'$CY Dork4 and Ha1·lJou,. Board: Tlte Cab:anic ( s. ): 
T)'(ulr of thcMcl'.jCl!-LB~.os CoRPOR,\TIO:-J \VATERWORKS-STAT£ 
01' TUADE : • '1/effield: South York11hire-Ta& OAKS COJ,LfE R\'-
1\ATIO:>iAL i\lnnn:s' CoNnRt::\CE : SitlinuiJ at Bolto~t - 1\I.u>­
OI:I ESTJo;R ST&IUI B oi!.I!:R ASSOCIATION - NORTH Ji:A T£BN 
D r:>TRICT : 'l'he St. Maqnu~ (s. ): hipmenls of .Ra. ilJJ : Stcant 
Sltipbuildin{t : Dtalh of Jlb·. R . H awtltom : H al'tlcpool Bay : 
The Cltt·c/a,!d b'"'" T 1·adc. 

THE Mcrsoy Docks and Harbour Board hll'! canied :1. bill which 
it bnd pending in the Youse of Lords. with, however, some im· 
portan t p roviRoes. Thus a proposal that tho board :~bon!~ be 
authorised to borrow o .• pital to the further amount of .CJ,lOO,OOO 
was rejected, and a. Boa rei of Trado audiLor of the a.~coWtts of the 
board is to be appoint<ld. I n 18Gli, the hondt.!d debt of the board 
was about £13,000,000, while in lS;i!) it WM only about 
£7,000,000, the revenue of the bonrd in 18:59 was £600,000, while 
in 18GG it was f:S66,000. Tb~ amount paid for interest on bonds 
in 1866-7 wns £62.>.000. It appenrs that in the J•ast financial year 
the wa rdhou,es of the board produceJ. a profit of £l:!2,000, or 
nearly double the amount of profit reali.sod in the previous year. 
On F riday the new screw steamer Galvanic m'ldo her first run 
from Liverpool to Belfast, accomplishing the distance from quay to 
quay in eleven hours anrl twen ty nainutes. The engines of the 
Galvanic were supplied by the Greenock Foundry Company. It 
n.. }Jenrs tbat in tbe year cndi~Ag .Tune 2Uh, 1867, there entered 
and left the :'\lm-aey 3339 foreign trading sa.iling ships nnd 440S 
coasters, 1:t~8 forei;;n, and -!IS I consting steamers, making a totnl 
of 20,170 vessels, a:;ainst 21,720 in the previous year. The total 
tonn'l~e of all classes was 5,31 ',057 tons against 5,58l,322 tons 
in l~U3·6, showing a rlocrease of 26:3,265 tons. 

Tho preamble of the Leeds Corporation \Vater B ill has been 
declared/roved by a LQt·d.s comtuiLtee. 1\lr. H a wksl ay, C. E ., was 
examine in support of t he bill. , 

JULY 5, 1867. 
launching. Messrs. Pearse and Lockwood, of Stockton, have a 
twin screw on ho.nd for a. Brazilian compo.ny; this vessel is nearly 
ready for launching. The same firm has a steamer of 1000 tons 
in a forward state, and they are beginning with a gunboat for the 
English govurnment. At Messrs. Richardson and Ducks, of South 
Stockton, a. screw steamer is nea rly finished, and another of 1300 
tons is in coUl'se of construction. The yard n.t Middlesborough 
lntely occupied by Messrs. Bimey and Co. is still closed. Messrs. 
Buckhousc and D ixon nre building a. small Rcrew s teamer· for the 
cont inental pig iron trade. The death is announced of Mr. R. 
Hawthorn, senior partner in the finn of i\lessrH. R. and ,V, Haw­
thorn, of Newcastle. At the time of his deatll ;\lr. Hawthorn was 
in his 71 s t year. Mr. H awthorn be~an the engine works at thu 
Forth B anks, Newcastle in 1817. 1'he question of d redging the 
en trance to H artlepool barbour has again como under consideration. 
The North-Eastern R ailway Company has off<J1'Cd to lend t he 
H trtlepool Port and H arbour Commissioners a powerful dredgP.rat 
t he rAte of ten guineas per day, and ~hi!! offer b:\9 been accepted 
)lr. \\T. J ackson has en tered into a eontrllct to ship 200,000 tons 
of conl at \\'est B artlepool during t he present year. The Cleveland 
pig iron trade is not very bri~k; shipment~ n.re, however , pro­
ceeding to about the usunl ex: tent to Scotl \nd, W ales, anli the Con­
t inent. Contmcts aruuiJ to have been conclud:!tl on continental 
account. The local demand is represented assomewl\1\t 6.\t. The 
stock in store at MiddJesborough has incrl)ased to 74,300 tons ; 
maker'!' stocks are said, on the other hand, to be slowly working 
off. The }Jresent state of the blast furnaces of the district is as 
follows :- In blast, 90 ; out of blast, 29. 

PRICES CURRENT OF METALS. 

(;OPPER - 'Brl llall -ute o.nd W o 
I)Or ton . • •• •••••••••••• 

Rlli&L setoct.c J . ... .. ......... . 
Rhe.~t ....... . .. ..... . . ..... . 
Bottoms ... • .•.• .. •••• .• .••• 
AU5trallan. por too ... • .•. • . • 
Spaolah Cake . . . . ..... . . . . .. 
Chill ~lab. • •.• ••..• • •• •••• 

D '· rc~netl Ingot ...... ... . 
Y&t.WW M ETAL, per lb. .. ... . 
lRO'N, Pig In qwt and, ton .... .. 

Bar, Welsh, In Londoa ..... . 
Walett ..... ... . 
Btafl'.>rdsblrc .• 

Ra.n. fn Wnlcs ••••• • .•••• • • • 
Sheet•, etnglc In London . .•• 
Uoops, tlr-1t qunU ty . ••.. . ••.. 
Na\lr()().a ••• • • . •••••••••••••• 
SwMisb .••• • .••••••••.•• , 

LEAD, l>lg, Foretgn, pe~ ton .••• 
En"'ltgb, W . B .••• •••• , • • • • •• 
Othc.r braod.a •••• • • • •• • ••• • 
Shoot, mWcd •• • ••• ••••.••• 
Shot, patent •• • •••••••••• • •• 
Bed or mJnJum ••••• • •••••••• 
White , dry ••••••••••••••• • •• 

8 roun1 ln oU •••• • •• -· ••• • 
Lllhnrste. W. R .• ••••••••••••• 

QUICKSILV&R, per bot. , , , . , • , , 
PBLT&R, !'lleslan, per too ... •. • 
t:n~;"LIIb ahcol ••••••• ••• ••• • 
White we, powder ••.••• • • • • 

t!TCBL, Swodlsb faggot ....•••. 
KC,! ..... . ................... . 

l"t N, Bnaea, per etvt. •••••• • •• • 
Straits, ftno-c45b •••••••• • • 

Prompt 3 months • • ••• • • • 
E nglleb block~ ••• • • • ••••• • •• 

Bat'l ........ .... .. ...... . 
Ref! ned, In blocltB •••••••••• 

TINPLATES, per b&of 226 elleot.l 
lC CJt>~O •••••••• • ••••••••••• 
LX dltt.o ........ . ... .. ...... . 
IC cJ\t.lrcoa l • ••• •• ••• • • • • • •• 
tX dit tO ••• • •••••••• • ••••••• 

£ I 

78 0 
80 r) 

82 0 
SG 0 
110 0 
72 0 
6!) 0 
7!1 ~ 
0 0 
2 13 
6 II> 
6 0 
7 10 
6 0 
9 I') 
8 10 
7 10 

10 s 
19 5 
21 II\ 
19 10 
21l I ~ 

23 0 
21 ;, 
29 0 
~II 0 
~5 0 

6 17 
20 12 
27 0 
0 0 
0 0 
0 0 
4 12 
4 6 
4 7 
4 8 
4 9 
4 I 'l 

I :1 
I !l 
I 8 
1 15 

1867 
d. £ ' d. 
0 .. 79 I) 0 
0 .. 1!2 II 0 
0 .. 81 0 0 
ll .• 90 0 0 
o .. 87 0 I) 

o •• 73 0 0 
o .. 0 0 0 
o.. 0 I) 0 
7 0 0 71 
I+ "Mh 
0 .. 7 0 0 
o .. 6 ~ 0 
0 .. 0 0 0 
o .. 6 5 0 
0 .. 0 0 0 
0.. 0 0 I) 
o.. 0 I) 0 
o .. 10 10 0 
o .. J!) 10 0 
o.. 0 0 I) 
o .. l!l 15 0 
0 .. 0 0 0 
o .. 0 0 0 
o .. 0 0 0 
0 .. ~9 Ill 0 
0 .. 30 0 0 
II.. 0 0 0 
o .. 0 0 () 
G .. 20 I ~ 0 
0 .. 0 0 0 
o .. 0 0 0 
o .. 0 0 0 
o.. 0 0 I) 

0 .. 0 0 0 
? .. ~ 6 10 
0.. 4 8 0 
o.. 4 !) 0 
o.. 4 10 I) 
0.. 0 0 ... 

6 . I 4 6 
C.. I 10 6 

I I 0 0 
I 17 0 

o .. 
o .. 

1866 
£ '· d £ •. d. 
82 0 0 .. 86 0 0 
I! I 0 0 .. 8!) 0 0 
87 0 o .. 9 1 •> 0 
!J2 0 0.. 91 !) 0 
113 0 o •• ss I) 0 
110 0 o.. 0 0 0 
78 0 o .. 0 0 0 
0 0 o •• 0 0 0 
0 0 7. 0 0 8 
2 IG 6 ca•h. 
7 0 o .• 7 5 0 
fo 10 0 . • 0 0 0 
8 10 Q., 0 0 0 
~ 10 o .• 6 · ~ 0 

10 I 0 0.. 0 0 0 
9 10 0 •• !l I ~ 0 
~ ll 0 .. 8 I~ 0 

I I 5 0 .. II 16 0 
20 o e.. o o o 
l 2 5 0 .. 22 10 0 
20 0 0 .. ~0 5 0 
'! I 10 0 .. 21 15 0 
:! ~ 0 0.. 0 0 0 
l2 0 o .• 23 0 0 
~!) 0 0 •• 32 0 0 
26 0 o .• 30 0 0 
14 15 o .• 25 0 0 
1 0 0 .. 0 0 0 

2 1 0 o .. 0 0 0 
2~ l!l 0 . • 0 0 0 

0 0 0 .. 0 0 0 
0 0 0 .• 0 0 0 
0 0 0 .. 0 0 0 
3 I~ 0 . 0 0 0 
3 l fl 10.. 3 IC 10 
3 17 10 • • 3 18 0 
• a o .• 4 5 o 
I 4 0 .. 4 6 0 

<1 G 0.. <1 8 0 

1 a 
I I I 
1 II 
I 18 

0 .. 
o .. 
0 .. 
0 .. 

I 7 0 
I 11 0 
I 13 0 
2 0 0 

PRICES CURRENT OF TIM13ER. 
1867. 

I' "' loa t- £ '· L a. 
r •I< ............ 9 0 10 10 
Qu•b -o, tel p>no .. 8 0 4 1U 

rell"'" 1nuo • . 2 1$ .a o 
SL J oL,.'o/I.U.,y.l .. 0 0 0 0 
~uo~. o-.11, wlli~e.. d 6 0 0 

bl.-.:b ..... 3 Ill ~ 10 
l[oa>ol ............ u 0 0 0 

olw ..... 3 1,0 6 0 
D.autde, oolc ...... a IU ti 0 

Or • . .•• • •• ~ 0 ~ 0 
.Uo11>al, Dr ........ a 0 3 111 
Cllva .. ...... •...•. aoao 
.,. e. lith . . . . . . . . . . l 1~ ~ :! 
11""", l,tJ4U rd. JIIII O tJ CJ 7 0 

yl, IJiuu ~ 0 G 0 
rd. plno II 0 0 0 

Latbwo>Od,Done&.lw. 4 10 3 0 
::IL l'•ti<'> 6 IU 7 10 

I) oh, I"'' C .• 1:1'1. l>y ~It Din. 
\(ueh• • wbc..1pru.oe 14 I ., ~~ 10 
"t.Jolu.~ ... tu aptl.l.U l~ 1*) J.., 1~ 

1886 
I I. I .c. 
11 10 L:l 10 
~ G ' I~ 
~ 1~ a 10 j 
" II 0 U 
0 0 6 10 
4 6 4 10 
0 0 0 0 
8 10 0 0 
8 10 6 0 
2 5 3 l U 
J 6 a I V 
3 G .1 1• 
~ 6 2 10 
ijlU ~ · 6 o G 0 
0 ~ g 0 
G 0 6 v I 
7 0 ~ II 

131 119 11 1 

tautGH 

1387. 1986 
P~r lo3d- .t &. .t • · ~ &. ~ 
\'QI, p10e, por ~J•JO. J 0. 
O.aua.h, I« q•,.lltJ 17 0 I~ 10 

tul lo .• I•J • 13 0 
A••h•o ~ol. roll~.. 11 1 • ~~ 10 
1'4L Petar•buro ,~L Ju 10 1J (J 

l-'ioh~nd • • • • . • • ts IJ !J 0 
ll•ulll .. . . . .. .. . 0 0 0 I 
Gotuonbur0, JCI.. . 8 11 10 1•• 

17 10 ~ II 
I~IUll l Q 
12 0 IJ 0 
10 I•J U 0 
8 v 10 0 
0 0 0 0 
IJ 0 10 11 
8 0 l) 0 

10 0 ll 0 
II 10 1l 0 

trhhe ~ J u u 
Gone, yollow.. .. .. 0 0 II t• 
cW lerl•amu • • •• •• U V h) 11 

Chrltu""'"·por C.} 
Uu. h1 J ~, '' 16 0 ~1 • 18 0 :U 0 
lu 1,ni) ... . ... 

u ... ~k p ,,au '· Uut. f ,. 1 1': 1 IJ l~ 1 i.t 
po~r 4Jh. 1hu . • f v J u 

~tlt\ " · ~·r " . .,.nd41\J \J, 
~'" ... c p op , ., .... IW 0 PO • SJ 0 ~G 0 

l)l.lnt.:h Alii :!!J 0 ~1 I ~!,) 0 2$ 0 

~."::'.'.' I 1~ I • 180 ' l10 0 190 0 

T he third ordinary go>neral mec>ting of sharcholdel'!:l in the Ebbw 
V ale Company (Limit•!d) wa~ hcltl in London on Fritlay h\St. The 
report of t.be directors stated that there were no avuilablo funds 
for declarinz a dividenu, ancl the directoi'S reminder! the sb nre­
holders of tho severe financial crisis from which they wore then 
emerging, and which, from i ts disastrous effects, and from the 
continued panic feeling which had since prevailed, had never yet 
been equalled. The balance-sheet shCJwed a profit of £100,:351 
3s. 2d. for the year, which, added to the ba.l:mce of £1!),172 Gs. 2d. 
brought forward from l.Uit year, ant! to the amount of £4260 Ss. •!d. 
for dividends provided fot· in Jnqt acc?unt on shares not entitled to 
the same, made a total of £123,083 17s. 8d., which, aft.)r the pay­
ment of interest and expenses n.nd the reduction in the value of 
stock to meet the present state of trade, will le1we an available 
balance of £3:i,96S 5s. Gtl. ; this, with the reso1·ve fund, amount ing 
to £85,968 5s. 6d. T he dh·ectord recommendeu that of this suro 
£70,000 be written off against bad and doubtful debts, and t hat 
£5,000 be added to t he r e1\l guarantee fund. There will then re­
main a baJnnce of £10,0GS 5s. 6d. to be carried forwnrd to the next 
account. The produce of tho works h a.s been as follows:-

Ycnrs codlnll March, 
1867. 181)6. 18%. 

Cool.. .. .. .. .. I,On,763 Ions. .. !lRG.~7~ toos. .. !11 1,404 tons. 
P lj( Iron .. .. .. .. 1 6~ .1j4 1 Willi. .. 10,\812 tilt" . .. 148, •1'1 Lons. 
Rolla and tlolsbed Iron lc.9, l l~ lon~. .. 100,06G toUB. .. ~1,714 tons. 
As will be observed from these figures, the annual produ~ :on of 
coal, pig-iron, rails, a nd finiJhed iron bas been steadily inc easing, 
and as soon as trado revivcll, of which signs are becoming apJJa· 
rent, the appliances woulu be found equa l to a considerably in­
creased make of both pig A-nd finished iron, and the su pply of coal 
will be adequate to anr d emand th.•t may arise. The chairman 
(Mr. John Platt, ?JI.P. , having alluded to the unfavourable light 
in which the directors' r eport had been regarded by many of the 
shareholders because no dividencl was to be declared, wen t on to 
say the fact was doubtless an unplea3ant one, but still it was made 
known at the l~io!!t meeting that there would not be any dividend 
this year. T aking 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 t rade, 
would find that they would come to the conclusion that a. ptotit of 
£100,000, which had been fairly earned, was satisfactory, although, 
from the circumstnnces exp lained in the t·oport, the directors hsu.l 
not felt justified in declaring a di viJend. 'l'be most extraordinary 
thing about this report was the observations made by the auditor-a. 
If those observations were correct the balance-sheet would 
appear to be very fallacious, but when be told them those 
observations were not correct, and that, in one essential par­
ticular, were totally false, perhaps the shareholders would look 
a little more charita bly upon directors. H e (the chairman) woulu 
take one of the most material points which b ad been referreu to 
by t hE\ auditors- the biUs in band, which amounted to £ ·H,OOO. 
Now 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 tbe mind of anyone 
that there was some misgiving about the quality of the hills 
held by the directora. Then the item of sundry debtors had the 
same phrase attached to it- that item was a large one, 
amounting to £320 000, and therefore if there was any doubt 
a bout 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 incwnd, so that 
whatever proportion of these accounts was doubtful was inherited 

The iron tmtlo of Shelfield and its neighbourhood is dull , but if 
anything it hns necome a. shade more active during the past week. ADlHSSION TO PALACES, 1\Iu E\Jl!S, &c., DURI:NG TRE PARIS 
The demand for steel is on the wholl} moderate, but there is still a E XS!BJ rtON. - It bus already been announced that special facilities 
good business doing in steel t·ail wa.y material- rails. tires, axles, a1·e .a~?rt.leJ to visitors during the enti!·e season of the present 
and points -much being sent to t he Continen t and America. Only exb1b1tton, but every day adds some new ltem to the list of a t tra.c­
a moderate business is doing in the file trade. There is lit Lie tions . The palaces of the 'fuileries, Saint Cloud the Trianon 
alteration to note in t he South Yorkshire iron trade. At the and the Ch9.teau o~ 1\Ialmaiso~ are open three day's in the wee~ 
larger works generally the men arc. more fully employed, but a.~d those of Ve~ailles, Foutawebleau, and Compiegne every da.y 
orders are given out spuringly, more particularly on home account . With the exc~p.tton of Monday, unles~ the Emperor or Empress 
Tbert~ are a few contineut.~l orders fo1· manufactured iron, but the should be resuling there. The I mpenal factori<Js of S!\vres and 
demand generally is languid. Boiler -makers ure, upon tbe whole, the Gobelins also three times a W'lek, the Louvre every ri.\y f)Xcept 
doing a fair tratle. The machine anu casting shops continue busy 1\louday, tbe l\lu.seum of Cluny and the Ecole d es Beau11.-A.rts 
with coll iery and other work. every day witho.tt exception, the Sain~e Chapelle and the Church 

I t is feared th1\t there is still a considerable body of fire in the of St. D onis four times a week. The usual hours of admission 
workings at the Oaks Colliery. A few days will show ruoro are from eleven or twelve to four or five but there are 80106 
definitely how matters stand. ~xceptional cases. No passpot·t, ticket, 01· permission is reqllired 

A " nationnl minel'!:l' conference" has been sitting at Bolton m. tho case of any one of the above establishments, no fees are per­
during the past week. R egret was expressed that for tbreo mttted to b? take~ by .tbe attendants, and visitors mtly, if they 
sessions the reform topic h tvl impeded the progress of the mines J>lense, retatn tbetr st1cks or umbrellas in the Louvre or at 
inspection question, although recent colliery explosions had de- Vers9:illes: T he Tl'ia non and 1\blmaison have been p luced, under 
n•onatrated tbe necessity for an increase in the number of inspec- the d~rect10_n of the Em~ress, as. nearly as pos~ible in the sa.me 
tors. A resolution was adoptE'd in favour of the "tight h ours state tn whtch they were 1n the tm1e of 1\larie Antoinette and the 
principle,'' and also in favour ot Lord Elcho's 'Vorkmen anJ. Empress J osephine, all the existing relics having been replaced. 
Masters' B ill, it being affirmed that more iujustice and hardship The museum of arms and armour in the Chll.teau of Pierrefonds 
had been caused by the presen t state of the law to workmen bas also been opened to tbe public on two days of the 
engaged in mines than to nny other branch of tra.de. week since the commencement of the present month.. T he 

At the last monthly meeting of the execu tive committee of the Prefect of tho S~ine has decided that the catacombs shall be 
!\lanche~ter Stca.m Boil or ,\ ssociation, l\Ir. L. E. Fletcher, the chief open every Saturday during the period of the Exllibition to all 
engineer, presented his report, which stated that d1tring the past persons w~o may apply to the prefecture for tickt~ts of admission. 
mouth 202 visits of i nspec~ion had been made aod 48.5 boilers ex- Lastly, Prmee Napoleon Ius thrown open h is a rtistic and other 
amined, 279 exterMlly, H internally, 4 in the flues, and 188 collections in the P a.lo.is R oyal five days in the week· tickets to 
entirely. In these boilers 188 defects bad been examined, four be had on applica tion to tho Prince's private secretnry or to the 
being dangerous. I n one case a. double-ftued boiler 7ft. in diameter I ntendant of the Palais Royal. It mny not be out of pla.ce in 
was foWtd to be so seriously corroded inter nally- the plates in c~nnootion ~ith ~h.e above, to add that in a few days the res~ra­
some pnrts being reduced to half their thickness- that the boiler ttons of the mtet,or as well as of the exterior of tbe cathedral of 
had to be condemned. The conosion was due to the character of Notre D ame wiU be comple tely finished. 1\Iuch of the decoration 
the feed water, which was drawn from one of the Manchester of the choir, executed in tho time of Louis XIV. h.as been r e­
canals. placed, includiog a marble group b y Nicolas Coust~u · the statue 

On Friday, the St. Magnus, a new paddle s teamer built tore- of Louis X III., ~y Guillaume Coustou; that of L ouis X I V., by 
place the ill-fated Prince Consort, started on her first voyage from Coysevox; and SLX statues of angels. The mosaic pavement has 
Granton to Aberdeen , Caithness, Orkney, and Shetland. Tbe also been completely restored. The railings of the choir of the 
St . .Mi"bnus was built by Messrs. C. Mitchell and Co., of Newcastle- time of Louis X lV ., having been destroyed they ha~e been 
on-Tyne. S he is a steamer of 519 tons with engines of 300-borse replaced by a new gilded iron screen bearing' the cypbers and 
power. Two large vessel!!, the D elhl and the Nydia, have been emblems of Louis X IV. and Napoleon III. a.nd a Latin inscription 
loading in the 'fyne d ocks,- tbe former 'vith pudd led iron froru describing the enclosure and decoration 0 { the ohoit· from ll63 to 
Stockton for Quebec, and the latter with railway rails from 

1 
the present time. The carved stalls and other fittings and docora­

Darli,ngton for Madras. Shipbuilding is pretty brisk at H artle- tions have also been restored or replnced ~Jounw.l of the Sooi~!l 
pool, and two large iron vessels at Middleton are nearly ready for of Arts. · 
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