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TilE NEW 12-POUNDER FIELD GUNS. 
RATHER more than two years ago a brief description 

appeared iu the columns of TnE ENGt~EER of an 8·8in. 
gun on tho muzzle-loading principle, which had been 
manufactmed about that time at the works of ir William 
.A rmstroug and Co., at Elswick, and which bad been for
warded to the "'cbool of Gunnery at hoeburyness for 
experimental trial. It was of peculiar construction, as 
althourrh a " muzzle-loader," it wa.s, notwithstanding, 

0 l 'd . "td" poly~ooved, an< so contr1ve a.s to requ1re no s u s 
upo1~ the projectiles employed. But instead of its having 
1\ shell or t~hot, lel\d-coated, to take the rifling, the ba.se of 
these, which wa'( coned slightly, was surrounded by a ring 
of ~:~oft CO)'pt!r, thttl. wa.s driven tightly into the windage 
space-bt>t weeu t.he projectile and tl1e inner surface of the 
gun-and into the grooves, by the expansive force of the 
powder ga.~, \lpon the shock of discharg". The more per
fect " centrcing" of the projectile in front was E~ecured 
by a copper bllllcl some 2in. broad encircling it. .The 
ammunition, which consisted of common and ch1lled 
shellR, presented the following appearance :-:-The irregular 
iucisious made radin.lly along the coned port1on of the base 
caused the ring of copper to grip the projectile tightly, 
ru1d as the former absolutely fitted the grooves by thl' 
"set up" consequent on diS<'har~e, rotation during flight 
was thus effected. The rifling, wnich was of the character 
marked " B" in the accompanying sketch, bad a twist 
increasulg from 0 at the breech to 1 in 3:> calibres at the 
muzzle. 'fhe results obtained during practice with this 
<~uu were very remarkable, windage being completely 
interrupted, and the effectual rotation of the project~le. ~n 
it..~ axi~ being satisfactorily accomplished. The 101ttal 
"elocily wn.s, moreove~·, cousidera~lt>. The 100-t?n guns 
in cour:~e of couslntcttou at Elsw1ck, one of wh1ch wa.s 
completed in June la.st, are on this principle. A b ifiiog 
difference exists in the nature of the rifling, howev~r, that 
of the 10\J-ton guns for the Italian war vessels Duilio and 
Dandolo having a twist inct·ensing uniformly from 0 at 
the breech to 1 turn in :>0 calibres at the mu?.zle. 

During. the two )'eat-s . ":hich have elapsed . s~nce the 
introduction of Jl' W1U1am Armstrong's 8 8m. guu 
several aeries of expcrimE:nts have been maJe at Shoebury
ness with shells fitted with copper "gn.s checks," on rtaus 
submitted by 1\fnjor Lyon, R.A., and vn ~thers submttted 
bv Major Ma.itlaud, RA., AssiAtnnt- uperrnten~ent of ~be 
Royal (.) un l:<'act.or ies. These gM che~ks were Simple cl1scs 
of copper screwed on to. the base of tbe P.roj~ctile~ and in 
t~ome cases attached to 1t by undercut proJeCtions 10 order 
to pre\'cnt its 11pinuiug ofT by .the ce.utrifugal fotce ~r?ught 
into play. '!'hey were of varylllg t!uckness ~or the dtller~nt 
nature of •ruus ranging between ~ 111. and lm. But MaJor 
MaiLland'; f:,-:l:i
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check was so coutrived ~'· il.lt ~he un~crcut 
projections allmll'd to and corre..qpon~IDg onfi.ces .to the 
base of tlw !.!hell, also with "fcat.hers or proJeCtiOns to 
tit the ~rooves, that the grip of the g~ check upon. the 
project1le being rigid, ancl the set up of 1ts soft metalmto 
the ~oovcs upon the shock of discharge being complete, 
rotation was con~~equently 1:10 very greatly Msiste~ ~ha.t the 
studs of the projectiles were found to be h:ndly lllJUred at 
all by pre~ ing ugawst t~c "driving edges" of ~he b'f<?O''cii. 
In powt of fact, dunng •~ subsequent trml w1th a. 
16-pouuder, the shell, which was fitted with a copper gas 
check thus constructed, took the rifling so effectually tbat 
the stud11 proved to be \tnneces..'IAry. lienee the applica.tiou 
of gM checks, which was only intended to prevent 
' 'erosion" of the bore ~ud t.o concentr11.te the effect of the 
powder gns, opened up a new q~tes.tion as to studs .and 
~·ifl!n~.. And ~ a marked supenor1ty had bt>en obt.•uned 
m Iolt.U\1 veloc•t.y by the employment of these gas checks, 
owiug to the improvement 10 centreing in the absence of 
wiodarre, &c., it was determined to rifle a. field gun in a 
mann~· suited to the application of a ~oft metal gas 
check, and to rid the proj(ctiles for this ~xpe.·imental gun 
of the encumbrance caused by the projecting studs 
altogether. The form of rifling obviously suitable for this 
purpose was that of a polygrooved character. An 
mcentive wn.s giveu to these proceedings by the result of 
certain comparisous between English and German 6eld 
guns, which were drawn in autumn last year by a clear
beaded artillery officer, Lieutenant . ().Pratt, in a p11.£er 
submitted hy him to the Royal .ArtiUery Institution. 'lbe 
accompauying table compiled by him speaks for itself as 
to the superiority of the German to the English weapon, 
both in regard to the anuament of the horse artillery aud 
to that of the field batteri~. - -

J.;nglMI. 

h .. 
'0 ",J ~. c; .,J 
.,!:' · "S:Gl .,;:;! ... _ 

• ,.Q~..: .... 
f'" ~.8 '?-
od• -l 0> 
t:l 

Weight of gun . . . . .. . . a cwt. I 8 cwt. 
Ce.llbro .. • . . . • • • • • . 31o. , Sin. 
Propoodcmnco . . . • • . • . 10 lh 7 lb. 
Numbor of gr•HJVC".. . • • 8 3 
J..ooglh of ritllu~r • • . . . 1 G2 Sln 69 8ln. 
Twltt lu c. •llhr.. ~ . • • • • • I In so 1 In 30 
Wcis(bt of lflllH:.ITrilllfC 1•1ckedl :!067Ib. ~:!0 lb. 
Cbau-go • • • • • . .. . • .. I ;:, lb. 1 761b. 
ln.lt!Jll velocity (ft per M:<:ond) 13!11ft. l SSHt 
Common "boll (lull}.. . . . . !l l lh !I ll b. 
lJuraUng CbAri.'o . • . . . . i .; OZ j•:, 07. 
Sbrapnol (hill) .. . • . . . 0 lb. 9 81b. 
:'\umber of bullet.. In "bropllt'l 6!1 G3 
Rouoda carr!• .l(ftun A llrulx:r) ~~~ 40 
Tutnl round" (1!'\m and W~jloo) J.l8 US 
\\eight bchlud gun t.o.m . SiiiS lh 40tJI lh. 
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1 In 60 
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11 21b. 
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12 C" t. Sliil cwt. 
S Gln. 3'4011\. 
10 lb. 09lb 

8 2~ 
Gs·o&. r.s to. 
1 ln SO 1 In 511 
29:,7lb. 216311>. 
s lb. 3 ·s II). 

1352lt. }460ft. 
16 2lb. }(14 111. 
1S OZ. !It Oil 

16 4lb. li lllb. 
119 209 
~8 34 

100 186 
t?llb lb. 4:!:! ~ lh. 

The German field-battery gun is :1 cwt. lighter than our 
16-pouuder. Yet it commrues a far heavier charge of 
powder, fires a more effective shrapnel, and has :1: supe
riority of 100ft. per ~ecood in initial ''elocity. A~n, the 
German horlle artillery wcapou is slightly heav1er tlHUl 
our own, but the total weight behind the ~un-tearu is less 
than in our ~quipmcnt i furtllermore this a-centimetres 
German gun coUlmrues 1lb. more powder than ours, fires 
a shrapnel 2~ lb. heavier, ~~nd gives no less than 1aOft. per 

Eight ummunltlou wngona to oocb battery. 

• 

second additional initial velocity ! 'fhe German guns are a most suicidal policy. Artillery, iu tb~e days,. takes a. 
of cast steel, strengthened at the breech by a wroug~t very prominent part in. ev~ry gen,~r~ action, and •,~ ~ould 
iron jacket. The crrooves are V-shaped, twenty-four 1n certamly be a weak pomt m our hues of defence if the 
number :~.nd diminish in si7.e towards the mw.zle.* 'fhe lwyal Artillery had guoa of sroaUer powers of range, :Wd 
bretlch i's closed by a soft metal gas-check tightened up by I th_rowing letl.'l ell'~cth·e pt oj~ctil~tS, than thoase of nat10ns 
a cylincro-prisruatic gas-chec~. It it:1 needles:' to eay ~bat mth whom we m1gl.1t be at war to-morrow: 
a sensation of profound chagnn was aroused m the mmdt:1 \Ve propose to .&five su?.equcntly a bnef repo~t upon 
of British artillerists by the publication of this report, a_nd the result:! obtamed w•.th ea~h of the ex pen mental 
the able superintendent of the Royal Gun Factones, 12-pounders uow under tnal at ::ihoeburyness. 
<.:oJooel Youn~husband, R.A., wn.s instructed to manufac-
ture au expenmeutal weapon intended to eclip~ that of 
the German artillery. A !J-pounder muzzle-loacling riflell 
gun was converted by adding about 14m. on to its chase, 
givitw it a. tol.l\llength of 85in., with a. b01e of 82in. Tb~:: 
powd:r chamber was made slightly larger in diameter than 
the calibre of the bore, tha.t is oo say, the gun was" cham
bered," to the extent. of 3·Gin. 10 diameu.:r, with a length 
of I Oin., in ord<>r to consume a greater charge of powd.er. 
The nature of 1 itliug wa::~ potygrooved, the old Woolw1ch 
form being adh,red to, ton great extent.; only Lhe groove& 
were very ~:~hallow and but ten in number. Their appear
ance was a.s de lineal eel in the cut marked u A." The 
twist was au increasing one, from 0 at the ch11mber to 1 
in 30 at the muzzle, thus differin~ from the ordinary 
!>-pounder of 8 cwt., wl1ich has a umform twist of 1 iu 30 
calibres. The charge of powder was 3 lb., aod the shell 
weighed 12·/."> lb. The weight of the guu was 8 cwt. The 
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rotation of the pa-oJ~l· ttll' Witt~ tlHectcd by an. expan~ling 
disc of copper or g:us-clwck, ha~ing a shal~ow nm. J?rOJect
iu~ backwards, the shock of d1 cbargt> bemg suffic1ent to 
dnve this entirely into the ten shallow grooves. The 
copper was from ~ to ,'0 of an inch t.bi<:k· The results 
obt.aiued with this weapou were astomshmgly good, both 
accuracy of aim and range being excellent. 

Sco oogrnvlng lll<lrkcd ·• <;." 

LITERATURE. • 

Tt.r (.,',·!/ o>· .\'atiu.wl lla1'1JIJJU'If, Cllld iw ro•r••<rtiun u;ith o~r 
• rkfcrtii'C l!f~l'"' of p,IJlic 1/arf.tt~t•r .Lc[lidCtl•tJit. ~y Cap~ 

E. K. C.H,nn, H.N., F.H.S., &c. London: P. S. King. !816. 
Tm~ iutrinsic importance to England of the welfare of 
her sea-goiug comnumity, the affection which the nation. 
in gencml manifests for its sailors, a.ud the universal 
desire tlult everythiug possible should be done to leSt~en 
the mruty peril:~ of th~it· calling, as well as tb~ conviction 
that t.he war c.upremncy of Great Britain must be, as it 
ever has been, principally maritime, have all conduced to 
the national aclmit!lliou Lhat barbonrs of refuge are need· 
sary and of great importance; aud although the estimates 
for such harbours have frequently shown that they would 
involve the expenditure of such very large si.UDS of money 
n.s to preclude the possibility of any but remotely indirect 
return, that consideration has been outweighed by the 
importance otherwise attached to their acquisition. 
Nothing can be 11aid but in praise of the skill an~ ability 
~ith wl1ich most of tbe11e works h;we been ~UTJed out; 
but it mut>t bt~ t t'Wcmbered that "hile ordt-rs to proceeu 
with their con~:otruction have bt>en based li}JOll the reliability 
of the estimatt'H of their probable cot-t, the~e estimates have 
in many inst.a.ncel:l alTo• ded uo iudication whatever of what 
has in the end turned out to be their actual pric~. N.ot· 
withstanding this, however, proba~ly little d1ssat~facllou 
would be cxp1 c::-l'ed were the promLSed results attamed all 
the return for a large expenditure; but experience it:1 proving 
that, though t.hc designs fox· some of the more important 
harbour workt:1 have been cart ied out in a manner that 
leaves noLlting to be desired, the designs themselves are 
more or less faulty, and have been prepared hastily o1· 
without sufficieut local examination, observation, or con
sideration of the circumstances in gene1al, which may coo
tribute to, or 1ender less probable, the success of the 
proposed work, and indicate tho cOJT(•ctness or otherwise 
of the selection of it~ site. llad a reliable estimate accom· 
panied the dtsigns of some of the existing harboul"8, it 
does not Nccw likely that they wonld have been carried 
into effect; and the postponement which would have beeu 
consequent. upon Lhc rejection of tho e designs would have 
gi veu time Cot· the 1 econsideration of the projecU!, and the 
ela.boration of more economical plaus, based upon extended 
examination of the relative advantages of different sites, 
and consideration of the natural conditions involved. It 
cannot be doubted that, though sufficient data. exist to 
enable designs and estimates to be coJ-rectly prepared {or 
efficient luwbom'tl, these have been, in some flagrant 
instances, either ignored or u:~ed with mucb less wisdom 
than usu:uly characterises the work •of our foremost eugi· 
neers. The uroc/,tm• before us, written by Captain E. K. 
Calver, R.N., F.lL '.1 who was for thirty-six y<>»t-s in 
the Surveying Service of the Navy, is directed principn.lly 
ng:~illl:lt the p•·oposed ex tension of Dover Harbour. Tho 
subject of Lh~ pamphlet is consicl~red under three heads, 
namely, " Ou1· ]failures," "The CauE~e,'' and " The Re
medy/' Under the first head ~he author com~en?es ~y 
placitJ« before his readers a. strmg of fact.tl wh1ch JUStify 
1ts tiUe and which refer to the Aldemey aud other 

' d . harbou~ The work.-J at .Braye Bay were commence 1D 

1847 their estimated cost being £400,000, but this expen
ditu~e owing lO altemtions and exteusion of t.be designs, 
gradu~Uy ros~ "to .£1,300,000" .at the time of the prac
tic.'\l corupletton of the work m 1864. No less than 
-1 360 000 tons of stone had been used in iU! formation, 
":hicl~ includes over three thousand yards in lt>ngth of 
masonry breakwater, the bead of tbt work being built 
" in the extraordinary depth of 130ft. below the level of 
low water apring tides." In . cons~quence o! the exposed 
situation of the breakwater, 1U! lnstory dunng and after 
it.s completion is one of disaster; "in 1870 it was breached 
completely through in .two places," and ~ ~porting upon 
th1s Captain Evans wnlcs, "all tbe c~nd1t1ous favourable 
to a port, so constructed, ar~ wa.D;tmg-tbe shores ru:e 
rocky and jagged-tl~e wate~ 1.n whtcb t.~e breakwater 1s 
built is deeper than 10 nny stm1lar w.ork 10 the world, ~he 
tides in the neighbourhood run w1th unusual veloc1ty, 
whilst its position is exposed to very heavy seas, and to the 
stormiest winds of the Atlantic Ocean ;" and he adds that. 
11 in the strict sense of ~ harbour of refuge, Alder~ey must 
be considered as wantmg nearly all the essenttals-tbe 
bottom enclosed · is rocky, with only a few sc.'\ttered 
spots of good ~choring ground." In 1871, after over 
£44 000 had been paid for damage alone, and the abandon· 
me~t of the outer par t of the breakwater bad been pro· 
posed, the vote for its maintenance was struck out. of the 
Government estimates, and the breakwater left to 1ts fate. 
Competent authorities agree that the pla:ce is 11 useless ~ 
a. refur,e " and 11 of no value for keepmg Cherbourg 1D 

check ' for which it wn.s built. Since 1872, during which 
year the Lords' Committee 11 entertained the idea of blow· 
ing up the breakwater, dispersing th.e foundations, . an~ 
tillinrr up the harbour as t.be proper solut1on of the question, 
disaster bn.s followed disaster, and tremendous breac~es have 
been made by the sen, which 11 would probably t.ncrease 
the cost ·of repairing to .£25,000 or £30,000, w1th the 
prospect of a similar expenditure" 11 at uncert.ai:n intervals;" 
aud, 11 like f'inbnd with the old man upon h~ shoulders, 
we :1.re permanently burden~~ w.ith ~be ma~~tena~ce of 
Aldcmey H arbour and fortifications only to prevent 
their falling into the hands of a hostil,e po:wer;" Tl~e 
history of the works at Braye Ba.y, says Captain Calver, 18 
11 more or less typical of what has taken place elsewhere." 
lie then notices St. Ct~theriuc's Jiarbom·, Jersey, the first 
estimate for which was .£700,000, and which wns ab{lU· 
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doned as useless when it. had co->t £23 1,000. llolyhead projecLion, is a complex question, embrociug as it does 
Thrbour, the original e~Limatc for which wM £ 628,063, mili t.'l.ry, nava-l, sLrotegica.l, nautical, and physical con
has cost t l ,283,000, aod tho author concludes his remarks sidemtions of the highest importance, all of which ought 
upon this bnrbom- by S<~ying, 11 It is humbling to observe, to be thoroughly sifted and wei(?hed in the li~bt of 
upon a. study of the site, tba t. a breakwater of a different experience before a. decision is arnved at. Such ts the 
fl exm·e, and !>lJOft. short.or thnn the existing one, would problem to be solved, and it is contended that no 
h:wo covered in s ixLy-eight acres of add itional deep wat er eng iueer, be he civil or military, is fitted to deal wiLh it 
Spl\Ce, and, a t the 81\tnu t ime, have tendered the harbour siogle-ltanded ; it is not h is province, and experience 
far ruoro accessible fot· purposes of refuge. Dover Harbour, conclusively proves that it is not within his J?Ower.11 In 
the h\St example brought forward, is of present importance private bill legisla t ion, the public interested tn the pro
M having b~en lately-as it will probably be arrain in a few posal know all about it; but in these more cost ly 
mooLhs-brought pt·omineot ly be£01-e tho pubYic. At this measures the public ttre not in cour t, for thoy are decided 
port there is an area. of about thirty acres covered by substantially by the Government authorit ies and their 
ancient defensive works and modern forti tications. Iu advisers, over whom there is an entire absence of 
l 44 a Royal ('ommi&<~ion recommended a harbour to be proper control 11 except that which may haply be supplied 
formed at Dover of not Less than 520 acres of area outside by the imperfect and uncertain ordeal of votes tn the 
low wa.t.cr-mark, and the present Admiralty P ier, begun B ouses of P a.rliament." And whatever may be the desire 
iu 18-1 , is :~ portion of t be western arm of this work. It of the authorities to know the truth about the schemes 
was completed in accordance with the recommendation of pressing for their sup{>Ort, there beiog no board or 
a committ.ec sent to Dover in l 65, to decide the exteot to cognate authority possessmg the necessary theoretical and 
which the pier should be carried out. U ere the matter practicru inforruation to which the cnse ma.y be referred, 
I'es ted unt il 1 7-1, when it was ::u1oounced that the Govern- they can only employ for the purpose the defective 
mcnt intended to construct a. national barbour at Dover, machinery which cusLom hM established. 
and apparently upon such designs Lhat it seemed, says AB to " the remedy," our author says tha t " imJ?rovised 
Uaptam ('nlvor, " that all Lhe experience we had gained committees and commissions ought a t once to be gtven up. 
about such matters since 1844 appeared to have been com- . . . . W hen the members of such bodies are selected 
pletely thrown awa-y." 'l'hree Kpecia.l ad vantages w~re for this duty not because of their fitness for grappling 
cl:>Jmcd for this national harbour, viz., that it would serve successfulJy with Lhe questions submit ted to them, but 
the purpose of international communication, that ironclads _ 
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only for their accidents of place and name, need we wonder 
that crude schemes are promoted at times wit h only a bare 
chance of successful challenge." T he subject is of public 
importance, and as it embraces all the conditions above 
refer red to, as well as that of maritime construction, each 
of these branches of professional knowledge ought to have 
two or mor~ representatives in a permanent body to be 
termed the "Referees for Government Works," to be 
called together, and to be paid only at such t imes as it 
might be neces.sa.ry to subnut questions for their considera
tion." T his, Capt. Calver says, would not be a. lucrative 
appointmen t, but would be regarded a.s an honourable 
position and an acknowledgment of professional standing. 
The Dover scheme is characterised as worthless, and one 
which would probably sink a million and a-half sterling 
before it was completed, and would be followed by 
demands for similar unnecessary harbours, while it would 
be vastly better for the nation were such a. sum as the 
above "advanced at low in!A:!rest to supplement local 
efforts for the improvemen t of our small, but numerous, 
harbours, especially M it is becoming increasingly apparent 
that it is upon these harbours, and these only, that we 
shall (by preference) eventnally depend as stat ions for 
effective menus of national defence." 

We have thus touched upon some of the more important 
poin ts, and in many instances given Lhe auth or's concise 
sen tences, from this pamphlet, which covers fifty-one page& 
upon a subject of national interest . 

could coal in it, and that Lroops intended for conti nont.al 
operations could emLn.rk from it. But, add1:1 'n.ptAin 
Gnlver, " mosat people will hold t hat it was not enough to 
show that tbe~e thtngs could be done at Dover, but t hat 

NE W R OLLI NG S T OCK . 

to avoid the chance of needless expenditure the ver)' fi rst 
stage of the inquiry should have been to prove that tt waa 
impossible to e fl'ect these several purposes in its near 
neighbourhood ; but it occasioned surprise when it apperwed 
that this crucial point was uot etrectively inquired into.'' 
The proposed harbow· provides for this io the worst possible 
form, " aa it has the mdical defect of confi ning the t rack 
for large steamers to a comparativ~ lynarrow and frequented 
entrance which would have a rapid tideway running across 
it, and the vessels keep in~ u p the communication, especially 
after dusk, would be cont10ually exposed to r isk, detention, 
and damage." But it is pointed out that an arrangement. 
wh ich would supply all requirements under this head wit h
out interference with the public pier for purposes of war, 
consists " in a modification and exten11ion of the Qxistin,. 
i nner harbour, with a workable and shcltcre>d entt·ance Rna 
passenger mole near to Lhe heel of tbe Admiralty Pier." 

Statcmcut of tltc New JWlliny • tack O!ut.?'[Jcd to Ottpital b!J tlte P 1·incipal J«, ilux1 !I Oontpmtit& 
30th J un~, 1876 (ClJm.tpilcd /I'OTI~ officirtl t OUl'CU) . 

in tltc 1/alf.!JMl' cn~linf) 

DeUost ond Northorn Countios ... 
Colodoninn (tank onginos) .. . ... 
Forness . . . . . . ... ... ... ... 
Groot Eo stern ... • 

• • • . .. . .. .. . 
Groat Northern ( 1) ... ... • • • ... 
Groat Wostorn . . . . .. ... .. . ... 
Lancaahil'O and Yorkshire . . . ... 

ondon, Brighton, nnd South Const 1t is also suggested that internatioual communica.tion, as L 
far as Dover is concerned, will become a matter of small 
impor t if it is found possible to carry out the Channel 

London, Obnthnm, nod Dovor .. . • • • 
London nod North-Wostorn ... ... 
London ond South-Wostorn ... .. . T unnel. 

A s to coaling, it is said that all Lhat can be required is 1\'lanohostor, Sboffiold, and Lincoln 

to be found in the inner Downs, where there is ample 
depth, room, aud security in all sta!;('s of the t ide and 
weather, for sixttlen swinging berths for ironclads, and 
where small coasters ride out the heaviest gales iu safety. 
11 A fleet st.at ioued here, being removed from the highway 

l\l icllund ... .. . ... .. . 
Midlnnd Groot Wostorn .. . 
Xorth British (2) . . . .. . 
North-Euat.orn .. . ... ... 
North Loudon ... ... .. . 
X orth . tnffo1·dsh.iro .. • • • 

hymnoy .. . . . ... . .. 
• outh-Eastorn ... .. . . " 
V ntol'!ol'<l nod L imerick ... 

-
Total number ... ... 

. .. ... 

. . . ... 

... . .. 

. . . .. 

... .. . 
•• • . . . 
•• • . .. 
... . " 
. . . ... 

' 

• • • . . . 

of the DowllS, would cause no interference with its navi
gation, and it could slip, ou au emergency, and proceed on R 
service by day or by night, and at times under circum
stance~ when in a close harbour at Dover it would be ' 
locked up in a tl':.tp without the power of moving. The 
ironclads would lJQ supplied with coal by screw colliers 
f t·om the \ Velsh or Nortl.-Basteru coal ports, or from float 
ing depots-supplied by railway- to be at their moorings 
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in the innor Downs when the fl eet was present and at 
Dover, R 'lmigaLe, or other places of security, when it was 
absent. As small colliers years ago had to pass half loaded 
over the shal low bars of their seveull harbow'S and fill up 
their cargoes in the ronustcn.ds out.side e~posed to e\rery 
c.'l.Sunlty, and did i t, it would not be very fl attering to the 
resources of the naval oAicer of tho present day to say t hat 

Not dlst lngulahed. t Sovon tlt03m cmoce. l F.oginc wolghlog mnohloo. 

he must have his ironclad, with steam on board to com
mand her movements, sheltered by a stone mole to enable 
her to go through the same operat ion.'' 

\Vith regard to the embat·kation of troops, 11 we have, at 
the present mo10ent, connected with the militat·y cent res 
of Cauterum·y, Maid~:~touc, 'b t~tharo, Hbeerne~, \Voolwich 
London, and Colchester, iuvalu;~ble embarki ug places witb 
from 18ft. to 50ft. at low water, at . ' hcernes..~, G i Ui 1~$haw 
o.ud Uhatbam on the Medwa.y, aL 'outheod, Th:une~ .tiaven' 
CJ rav~end, C.:reenhithe, E rith, and \Voolwich on Lh~ 
Thames, and at H arwich in Essex," where all that is 
needed to make them fully and at. any time availa.ble 
might be supplied iu a few dnys in the fot·m of sho•·t 
tramways and pontoons formed of the fl at-bottomed barges 
nl ways to be fou nd at all these places. But a harbour o.t 
Dover, packed with vessels conveying an expeditionary 
army, would supply an enterprising enemy with a chance 
tha t he would not let pass by. 

T he silting up of the proposed Dover llarbour is rlwelt 
upon t~t conlJiderable length, and on this part of his subject 
the author makes one of his most important points. Alter 
illSt:tocing, amongst others, Ram8gate llarbour, originally 
M deep a.s Do,•er Bay i8 now, but which has long enclosed 
nearly a. dry wrL'ILe of R.'tntl nnd mud, and Ifolyhead 
JI;_U'b?ur, which in 18;}7 ~ad been reduced by l 5in. to 
1RID. m depth, the author g1ves the results of some expcri
men~ carr ied out. at Dover ami eL'Iewberc, from which he 
eathnn.tes that the amount; of accretion within the proposed 
harbour would uot; be le.s.'1 Lhan !)iu. per annum ; but to be 
within Lhe mar k Ito t..1.l<c8 it, in e.'!timatiug the annual 
cosL of keeping the harbour opcu, a t Gin., and this would 
COli!. .£14,000 per aunum, exclusive of plant, to remove. 

As " the c.1.u~" of the failures, the author points to the 
pres"nt llarbour legislation, and says, 11 I t is in fact the 
direct re1mlt of our foolish cnstom of allowing these 
mat ler:J to be decided by per~c~ous who ha.ve a personal 
stake in the proposal11, aurl who, front ci rcumstt~nCC'S1 are 
unable to deal with them," and wh•> aro thus placed ill a 
posiLiou uofair to t hemselves and lo t he public. Ail 
regards competency of those to whom these matters are 
usua.lly referred, tho author says, " W e all know that tho 
selection of a. proper site for a national barbour, with its 

(I) Gront Northern.- )lorchandiso: A\' Orngo cost-Opon, .£82 ; brnko, .£182 j anu ballast, .£74 pol' wagon. 
(2) Nor th British.-Coaohing: Avorngo cost-L uggngo vnns, .£217 ; covorod carriago tr uck, .£153. 

Do. Morcbnndiso : A vorago cost--Co,,orod goods .. • . , . . . . ... .. . .. . .£92 
Do. Do. Do. :1\linorol . .. .. . .. . .. • .. • .. . 72 
Do. Do. Do. Brako vune .. . .. . .. • .. . ., . . .. 170 

H t: tl lll AJ J::STY'S SRtP DREAUNOUOHT. - Tbe new t win aorew 
double-turret ahip Drendnougbt, built at Pembroke:,. arrived at 
Portsmouth on Monday morning !or tho purpose ot bnving her 
bydr&ulic gun gear fitted and to be gencrolly completed for aea. Sho 
loft Pombroko at about hnlf·pMt thrco on Satw·day nftea·noon, and 
had good weather all tho way until nonr hor dcstinntion, when abo 
cncountorod n heavy wind, which put hor acowortbiocas to n test 
with very grntifying resulte. Though escorted by tho Voloroua, 
Captain J ones, abo 1111\de tho voyage entirely by means of her owu 
mnohinory, which is by Messrs. Humphreys and Tennant , and woe 
fou nd to work in a very satisfactory mnnnor. Tho engines are 
constructed on tho inverted diroot·notiog plan, each having three 
cylinders, tho high pr08surcs hA.ving o din motor of 60in. , and 
tho low presqures n d1amotor of 90in. Tho stroke ia 4ft. Gin. Tho 
tube plates of tho boilers ore ~in. thick, tho shells being of the 
81\lllC th!cknc~s, n.nd tho bn~k plutcs .\in. ~be contract price of 
the oogmes 18 .£70,000, wh1lo tho borlers will cost over £30,000 
more. During Sunday tho engines wero tested with a pre~sure of 
30lb. to the squnre inch, or one·hn.lf the full pressure nt which 
tho boilers ore mtended to be worked. A maximum of 54 rovolu· 
t iona wo.s obtained, t he horao·powor developed being 4900, or con· 
siderably over one-half the contrnct power. The greatest speed 
t·cnliscd wns close upon 13 knott. A splendid vacuum wa.s reno bed, 
tho gauges inclicnting 28 Lb. nnd 29 lb. in the condensers. This 
vossol was originally ll&med tho Fury. 

lll n. J uGGtNS UPON THE N UT AND BOLT TRAOJ::. - lllr. Juggioa 
is a groo.t mnn nmongst tho operative nut ond bolt mokor8. lie is 
tho gonon l secretary of their U oion, ond ~:xercis~ immenao in· 
tluenco over the men. H.is views arc, therefore, of no l ittle 
interest, o.nd they rolnte to tho industry of which he professes to 
know 110 much. Spenking n.t a meeting of his croft, held at Dar· 
J ru~ton a few cloys ago, Mr. Juggina, whilst be admit ted that thoro 
was aomo ground for nlarm at the cry aa to foreign competition, 
contended that it w~v.~ duo iu no way to the alleged immodomte 
clomunds of the operatives, but rather to the large profits t bnt the 
masters wero nlooo satisfied with. Referring to Belgium, ho 81\id 
tha t whilo operatives tbero wore content with lower w"gea tbo.n 
English operatives, llelginn ma.sters were Si\ti, ficd with lltraollor 
pro tits. He denounced tho m o of machinery in tho making of nuts 
and bolt s, 81\ying it took employment from the workmen, who were 
bounu to bo well pnid for tho compnratively 11mall amount of work 
they clid. Tho machino-mo.d.e articles wero not nearly so good n.s 
t ho hnnd-mndc, and to thot inferiority were duo destructive o.nd 
fn to.l Mcidonts. It w11s oftf n attempted by tho firma who rondo 
thciJo nut s and bolts to get their workpeoplo to lilo them up o.nd 
mo.ko t hem resemble tho lumd-mo.do goode. He called upon all 
prcsont to do no such thing. Roforring to tho etrikes, the apeaker 
so.id there wore many diapt(tea in their trndo now on in different 

plnc~, and they had apont bet ween £200 nnd £300 in supporting 
tho men who were out. It wa.s the interest of tho trado to do eo, 
o.nd- keep t hose disputes at a diatonce, awny from tho plocl'a whore 
tho bulk of the trnde WIUI. 

N 11w STEAM :Kxc.\VATOn.- liiOilsrs. Alex. Chaplin and Co. , of tho 
Oranstonhill Engine ' Vorka, Olasgow, have jUBt constructed a very 
powerful " ateam navvy " or excavator, which they hnvo boon 
exhibiting under etenm iA their promisee during the pMt week. 
Tho frame is entirely of mallenble iron, wit h anglo irons welded at 
the corners, plnted with t"w plates, nnd weighs 4! tonM. Under· 
neath the fmme nro t wo steel axles, eooh having lour wheels, the 
outsido ones double flnngecl for tho purpose of working the mnchino, 
nnd the inaido ones aioglo finng11d, eo o.a to go on n 4ft. 8~in. mil· 
way guuge. Tho front pat·t or t he mochino is aupplementea by t wo 
wings, one on either ~tide, hnving screws so u to give lateml atability 
to the machine, when t ho digger ia required to work at right anglca 
to it. The motive power conaiats of a pnir of Sin. cylinders of the 
inverted typo, with pinion nod omnk shaft, working into n l~er 
wheel in tho bnrrel, which is @rooved to recoive the cham. 
Near the front of the machine is a very strong cut iron column, 
round which tho ji.O, which is of malleable iron, ia made to revolve 
(or one half of a circle. Two men aro roquired to work tho machine 
one having ent ire charge of the engine for hoisting nnd slewing, and 
t he otbor man, who stands upon ~ li ttlo plat form, regulates tho 
out nnd in motions of tbo dagger. T his lntter, by t hG uao of n. 
friction clutch and friction brnke, h0.11 the ontire control of 
pushing t he digger out and in to t he motorial to bo excavated. 
l:iimultaneoualy with the hoisting or 11boving out action, t be 
bucket or spoon is drnwn by pitch chnin wheels, and it acmpea 
up t he face of tho bnnk, taking n cubic yard of mntorinl at overy 
lift. Alon~ide t he machine thoro must bo accommodation rnill 
for tho wo.gona to como and receive t he soil ; nod ns soon ae tho 
bucket is 6l1ed, it ia 81owod round by the attendant at the engine, 
either to the one aido or to tbe otber, right ovor t he ompty wo.gona, 
and a. tri~:tger being dmwn, tho contents of t ho bucket fall into 
t he wagon. While tho bucket is returning to the working place, 
it ahute automatically at the bottom, nnd eo ie prepared to rake up 
another till. The frame ia long, broad, and remarkably atablo, and 
by having placed on one end of it tho boiler and eo~ea, nnd at the 
other the jib. gear and bucket, tho whole mt.chine preaonta the 
nppearance of being admirably bo.lnnced, aod certain to sit liko a 
rock with an immense etrain upon it . Tho machine ia of such a 
sizo tbnt it will onrry a cutting down t o a depth of t wontr feet 
while it is stationed in one level, and it is calculated ' hat by 1te UJe 
tho labour of eighty men will be aupersedod. The one exhibited 
laet week hae boon built for a limestone quarry near Edinburgh, 
whore it will be employed in tirring off t ho atrata overlying the 
limcatone. 
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.RAlLWAY MATTERS. 
TRB Baldwin Locomotivo W orks havo jUIIt completed tho lint 

locomotive for street ctna made by them, m wbil'b tho boiler ant\ 
rnnchiucry nro sopm·Ato from tho cnr. A trial trip will aoon bo 
made on tho Market-street mUwny, Philndolphin, and Wll ho.,•e 
httlo doubt that wo 11hnll be able to nlcord it a complete aucce a. 

TilE new pnsseogor station at Alexandria, built on tho aito or tho 
former ono, wbioh w.u dc,troyctl by tlro in :5eptembot· 1 7'J, ia now 
ncnrly com}>lotcd. On tho up line thoro aro a commodious booking
office, genom! waiting-room, 38ft. by 16ft., latlics' and gentlemen'• 
hrat-olBA waitiug-rooma, porter$' room, and privn to office Cor the 
atntion .,ent. On tho down line a general Wl)iting-room only, with 
booking-office a ttached, hM been put up. T ho platforms nrc 
covered with verondabs- tho one 1\t tho prinoipnl station boing 
roofed with glass. 'fbo platform' have been clo\·ated and 
lengthened, nod t ho road leading to the main station is to be 
widened to &droit of carringes drivmg up to tho booking-office door 
-a thing th&t bas not been tho cMe hither to. " 'o underataod 
that about 2~ acrn of ground in a contiguous field bnve been tnkcn 
off for the formation of ndditionnl sidings, for additional nccommo· 
dation for goode traffic. 

L.\TE~T nd•icea from China atnto that tho 6r1t fntal accident 
bas happonod on tho Woosung Unilway. The general opinion 
nmong the natives is that no blame nttachu to the company, 
but that tho man dolibemtdy committed suicide. A corre· 
11pondcnt, writing to tho Timu, snya that tho railway continues 
to work quietly and without interference, but ho considers that 
t ho line J.S by no means nltoJotber safe from official hostility. 
H e aaya :- "Tho Yiceroy of Nankin i11 enid to viow it with great 
dislike and to refn.rd its inauguration as a alur upon hie govern
mont. llo has am told, aent two mandarins to mnko n careful 
survey of tho iiue nod to find out nocurn.tely what can be enid 
against it. H ia reported that t ho Taotai wants to resort to the 
old device of inciting tho people to tenr up tho rnils, nod thnt 
tho object of 11. visit be hna lately paid to Nankin wna to obtain 
the consent of the Viceroy to the scheme. My informMt does 
not know what view the la t ter took of tho p roposal, but it ia 
of oeinion that aomo measures will be -tnken before long of decided 
hostility." 

THE Midland station at Bedford hns just left tho hnnds o( the 
contractor . For some time it hu been mnnifest thnt the gTowing 
impottance of Bedford na n centre of traffic would speedily necoa
sitate tho enlargemen t of tho stAtion, nod accorwogly in tbe 
nutumn of l!lll t yeor tho directors ordered tho down platform to bo 
considerably l~>ngtheoed, and tho whole of tho atation to be rode· 
corated. 1'ho contrnctol'll selected wore tho well-known firm of 
l\lesal'll. T . nod H. ke,•ingtoo , of Derwent-street, Derby, and 
under tbe management of i\lr. Stratford, of Olouceater, tho clerk 
of tho works, the covered po~ti~n of . the a~ntion !'~' been largely 
lncrensod, nod the whole butldwg, moludmg wl\\ttog·rooma, ~c., 
bns been tlniahed off in n style worthy the firm engaged nod 
the incren.singly important town of BedJord. It ia worthy of 
note that though during tho four months in which the contract 
hiiAI beon in progTeu, tbe wbolo o f the roofing nod rooms bnvo 
been nt one time or another under ropnir, tho work has been ao 
nbly conducted tbnt tho convcnienco of the t rovolling public hM 
not been in tho slightest degree in terrupted. The work WM co1o· 
11leted on Friday morning, and tbo atatioo now prcaenta a l ight 
and moat ple:~aing apJX>arance.-Bcd/ord Mcrcul'/1. 

Tu& 1)11\cnclocbog Jtailwny wn.s opened on T uesday, tbe 19th 
September. Tho lino commences at the Clyndorwen station of the 
Orent ' Vcsteru Uailwny, nod passes through a moat interesting dis
trict in Pembrokesbirc. The length of line from its commence
ment to RoacbU8b ie about eight miles nod five furlongs, and its 
conatruotion-wbicb bM occupied nearly three yeiU'II - bns called 
into exercise considerable engineering skill. Tho line of country 
between Preacelly and Clyoderwen t& very stoep, and its ascent 
over, in aomo instances, very treacherous gTound. The line was 
chiefly deaigned for tho conveyance of the slates nod slabs obtniocd 
at tho quarries of Roaebuab, t ho supply of which was restricted 
because of tho want of communication. The line of mil way runs 
directly . . to the qut\l;ies, and. thoro is n? doubt tbnt tboir pro
duce will now find ttll way m greatly mcrMsed quantities to 
various por ta of the kingdom. It is intended to run fnst conches 
from Rosebush to Fiebguard- a distance of nine miles- by which 
pnsaengors will be conveyed at very rensonnblo rates. Somo of 
the gmdionta of tho lioo on account of the nature of the country 
nro heavy, but tho lino will bo worked with engines of gTeat 
power1 and the carriages are provided with Heberlein brakes. 
'l'he lioo w!lll constructed by Meaers. J onCll and Jepson of Neath, 
who have devoted great attention to the work, tho whol~ of which, 
oven to tho most minuto detail, bi\S beoo well and carefully dono. 

0Niil of tho exte~iona o~ tho North·E{Ujtorn Railway is the 
branch now oomplot1og whtoh trnverses W onsloydale from the 
weatorn torminus of tho Bcdl\lo nnd Leyburn branch, and forma a 
juncticn at Hawes with the branch diverging for that purpoae from 
the Settle and Carlialc lino of tho blidlnnd. Tho Wcosleydnle 
ornnch wna commenced about tbo beginning ~>f 1 14 nod its 
estimated coat, accomplished and expectant, is £211,570. 'Avoiding 
the little town of Loybum by a long cutting through the limestone 
rock bot ween it and t he river Yore, it crosses the mnin road up tho 
dale before reaching the ancient village of Woosley, from which the 
dalo derives ita name, pasaes on nearer the foot of the natural 
terrace called Leyburn Shawl by tho lead minoa and smelting mill 
at Keld H eads-the drat station on tho bra nch accommodating the 
mining village ns well as the villn.go of Woosley. I t leaves the 
~rand ball of .Bolton to the south ; a ftor another limestone cutting. 
pnsaes the rums of Bolton Caatle, the second station at Redmire 
aorving that village ns well u Bolton. Running south-west 
toward•Carperby, the third ~tationieclose to the beautiful, if broken, 
waterfa.ll at Ayegartb. Htgber up tho valley a t Aakrigg, is the 
lMt atntion on the branch for that place and the ancient little 
town of Bniobridge, and crouing tho river Yore by an iron girder 
bridge, it ~enohcs t.be junct_ion atn.tion at ~awes. Tho c:oun~ry 
tmvened 111 not 1\ nob ooe, mdustnally constdered. Lend mimng 
in it edema to have passed its moridino, for the whole output of the 
t!J\Io appears not to exceed five hundred tons, tho chief mine being 
tbtLt at :Kold ~cads; but it ie posaibl.o that fnoiliti~s of tmnaport 
mar roVlvo tbo mdustry. 'Vool·combwg, ftiiJt ·drcsamg, and other 
&Uicd trades carried on aome y~:ar• ago in l.be dale, seem to have 
died out o:<cept nt H awes ; but the agricultural wealth of 
W onaloydnle b!lll of Into yoara bcon greatly developed, and its borde 
aro n~tnblo. The d~atrict, alao, is !"ob in ~aturnl ndvnntngee-in 
bcauttful acenery, m many magnificent vtowe, and in romantic 
hiatoricnl a.uociations. Thus, tho now line will probably derive 
more advantage from the passenger and cattle traffic tban from 
goods or minerals, nnd wbilat they will be probnbly a fair through 
traffic between tho eaatern and weetcrn rnilw&y systems of tbo 
North, o~ which it forms 1\ CO!JUCoting link, it is probnblo that one 
of the chtef sources of traffic wtll bo that drawn to tt by the desire to 
lleo ito! natural beauties.. The length of the line, it may bo atated 
i11 closo upon aeventeeo mU01. Tho four atntione are noat and 
co~modioua onea, built of local greyatono, and tolerably con· 
' 'erueotly placed for n population not donso. Tho engineering 
obstacles have not been very numorous. T ho bridges nrc, M might 
bavo boon expected from the OJI.ture of tho county1 very numcroUII, 
but not of n character to need epecinl note tho cbtef being the one 
crossing tho river, to which reference b!lll been made. Two of the 
cutting~~ through limeatone rock 1\od boulder clny nro of some 
C).toot, tho first causing the excrwntion of aomo fi fty thouiiJ\nd 
yards of rock, and tho accond, 2'Ut. deep, extending for hnlf a. 
mile, antl demanding tbe excavation of between fifty nod ailtty 
thoUIIaod r~~orda. A loog retaining wall hna tt.lao been ncce snry 
ncar Ay8gnrth. Tho contractors for the new line have been 
lll_essrs. Gibbs and . 'o'?, and tho engineers, 1\lr. Bevan and 1\lr. 
R1ddell. Tho Uno J.S amglo, but tho bridges nod other workll have 
boon .constructe~ ~ aUo'Y .of after duplication, if neceesary. The 
opemng of the line 11 •nhc1patcd thia year. 

THE ENGIN E E R. 

NOTES AND MEMORANDA. 
THf: bath usually employed for impar ting tho colour of fin o gold 

to juwellery and coins consists ohicfly of cm n.lklltinc nit .. ato and 
common salt, to which is nddec.l some aoid aulpbato, like nlurn, or 
ferric oxide, so that n dilute artun. regin. is produced. H. Wn~ncr 
attempted to aubatituto diluto nqua regia, but without success. 
He accomplished h is object, howovor, by u~lng a solution of one 
gramme of bromine nnd twenty.fivo gmmmcs calcic b1·omidc- or 
thirty grammes potassic bromide- in ono litre of water. T ho 
articles arc loft io the bath throe to fivo minutes, then J'Omoved 
and rinsed with olean water. Alloys of silver and gold aro to bo 
rinsed with & solution of sodic hyposulphit<'. 

TilE following tlctnilllare given of tho utilisntion of rnw lignite 
in tho blast furll8ccs iu Styril\ : In 1874 tho fumacos of tho Styrinn 
~isenindustrio Oompnny woro daily producmg 800 c.vt. dtwk grl\y 
Uossemer pig, from orcs containing 4u to 50 per cent. it·on. l'cr 
~wt. of iron tho consumption of coke w,\S l:iO lb., and of limf'stooe 
30 lb., the temper.•turo of blWit about 400 •leg. Cent. Tho coke 
burdon was 3U owt., carrying 40 to 42 cwt. ore. Tho furnace 
pone580d six tuycrea of :hn. clinmoter, nnd tho p~essuro or blllflt 
wu nbout 2}1b. I n Avril, 187:> tho mnongur lt •d been t\blo to 
replace 50 per coot. of tho coke by r <\w ltgntto. He consiclt>rs M 
Oi&Ootinl to tho aucceu of this chargo 1\n iocre:ued pressure of bll\8t, 
nn incronaed tomporature of bot biMt, and tho oro being in pieces 
and not iu dUIIt. 

TilE following oxtrnot from 1\ Novnda nowspn.por appOt\ra in tho 
New Yo1·k .il1·my ""'t Nav•J J utll'tlfJ.l:- · • While in this (Virginia) 
city Lieut. Wboclor cnlled on I. K .Jnme!, tho well-known civil 
and mining engineer. In tho courae of the convers,ltioo Lieut. 
Wheeler referred to a certain section of Lower ()aliforoia in which 
Mr. J n.mcs mndo tlurveys in U!73 fo1· a cortl\io put·pose. In making 
tbeao surveys, btt·. J ames mapped a lnrge 1\l'CI\ of country. Lieut. 
Wheeler bad ono of .Jnmes' maps with bim while in that region 
this eummor. On tho map was mnrkell a hu-go lnke-l\ lake one 
hundred and fifty square miles in extent. All that Lieut. Wheeler 
found of this lake w.u a amall pood. Tho indtctl t ioos 1\rO that in 
ono or two ycaMI thia wiU btwo dcsnppeared. The lnko that ia thus 
rapidly becoming o.dinct is situated between Signal ~[ountain, 
Coco(>l\h range, and the Coast Uango Mountains. lllr. Jl\mes found 
the lake very ahnllow about tho ahotes, it being not more than n 
foot in depth one hundred feet from tho shorfl. .Mr. James filled 
n onn~eon with water from tho lake nod brought it home with him. 
Ho found it to bo n. snturatod solution of salt. In drying up, t he 
wntora of the lake have left n ln1·go deposit of salt.'' 

T HE following not(l on tho cnuao of diacrepanoies in tho estima· 
tion of silver in pig lend, by Dr. l)t\ul Schweitzer, is interesting : 
I had occasion , be says, aome years since, to determine tho silver 
inn lot of bullion lend from ono of the Woatorn States, and took 
two 111mples for this purpose f1·om a kettle which contained about 
10 tons of melted motnl The mean of t ho two assays indicated 81'62 
ounces of silver, inclusive of 0 36 ounces of gold, to t '1e ton <>f 
lead, while other parties who Msayed it nt the same time but took 
tboir aamples from one or more alnbs cut out of the mid<h o of tho 
pigs, reported soUlowhat less. Thinking it not at all unlikely that 
there might be a diff~:ronoe in tho composition of the motal derived 
fro!l\ ~ifforent pal"W of the pig, I oupollotl aeventoeo samples, each 
":etgbmg about f.f~een ~mmcs, and tnken from a pig of about 
otghty·tive pounds m wetgbt, under M nearly uniform coodttioos 
na L could obtai.o, a ntl found tiJ:lUrO!I which cl.carly provo tho oxist 
coco of ~uch dtiT~rence.. Tl~o stlvor coll.cct~ tn larger qu'\ntity on 
tho outstdo than 1n the tntenor of the ptg, 1n grca.tr>r proportion on 
the upper than on tho lower • ide, and Ill ftwt moro in all those 
parts which solidify before tho rest of tho metal, which contains 
them correspondingly less. 

M ORE thnn nine-tenths in vnluo of the oxpot·ts in tho year 1 75 
of the produce of the United ~Cingdom wa' shipped at twelve ports. 
From London wont merchandtso of the value uf £57 9:?:J 927 · from 
Liverpool, .1.'79,460,771; from H ull, £2:J,273,23L ;'from' O:fi'msby, 
.£10.149,580; from Gla.sgow, .£9,12 ,372; from Southampton 
£8,6:>2,933; from Newcastle, £4,882,43J; from Leith .£3 S I 466: 
from Cardiff, £2,837,747; from Hnrwicb, £2,800,149; 'fro~ H~rtlo: 
pool, £2,484,648; from 1~olkestone, £2/.23:1,v7S. Thoso amounts 
together exceed .£207,000,000 of tbe £22:3,4v5,933 wliich is tho 
t~tai Vtlluo of the British. nn.d I rish produce exporte~l in the yenr. 
LIVerpool tnkes tho lead 10 1ts vn.at exports of cotton linen and 
woollen goods, and the exports of coal materially mia~ the totals 
at Nowcnstle and Cnrdi.ff. Tho t welve principal ports of entry for 
import~ of foreign a nd colonial merchandise are not exactly tho 
same aa the cbie£ porta of doparturo above named. 'rho imports 
into the f.ort or London in 1875 reached tho value of .£135 102 452; 
Livcrpoo , .£105,09'3,188; H ull , £18,456,334: Folkestone, .£11:822:742; 
Southampton, 1'9,236,460; Ghugow, £8,987,005; Leith £ 084 081· 
Bristol, £6,911 963: Newhnven, £6,143,741; Oreonock; £5' 869' 907 ~ 
Dover, £5.409,0 12; Nowcnatlo, £6,161,115. Tho aumetogoth~re;ceed 
£326,000,000, and constitute nearly nine-tenths of the ,t;j73 939 577 · 
the total value of t ho imports of merchandise into tb~ U~ited 
Kingdom in tho year. Tbnt total WIIAI never berore equalled in any 
year, nnd tho value of tho exports of B ritish produce in 1 75 Wl\8 
never exceeded or equalled, except in tbe three yonrs next pro
ceding 18~5. The impo~s ~f tho yeM· comprised art icles of the 
valuo of .£139,047,488, betng m a mw state nod to be used in manu· 
fnctur!l ; articles partially manufadured, of tbe value of 
£2 ,5US, 206 ; articlCll wholly manufactured, of tho VI\ I ue of 
.£39,552,176; articles of food, of the value of £162 274 9'JO or ten 
millions moro than in tbo preceding year ; and othe'r m:.Soollnncoua 
a r ticles, £4,496,697. 

Som! vl\lunblo experiments have been mnde 'vith petroleum oil 
by Mr. IL B. Cornwall, who baa read a papor upon tbia subject at 
a recen t meeting of the American Chemical Society. A report of 
this pavor ie given in tbe Amt1·ican Clteutil1t for June laat. F rom 
tbeso oxperimcnb tho following oonoluaions may be drawn :-
1. Tho naphthas distilled wore oompnrntivcly heavy (;9 deg. to 
64 dcg. B., tecbnicnlly known n.s benzines. 2. T ho' romovnl of 
about 10 per cont. of these nn.phtba.s from an average unsafe oil 
raiacd tho flaahing point 2"l7 dcg., an~ ~hu burning point 1·G deg. F . 
for each per cont. removed; the addttton of tho same proportion 
of naphtha of equal apeci6~ gra~ity lowcr~d tbe flashing point in 
very nearly tho IIJ\mo rntto. 3. A paytag nmount of a li9ht 
naphth~, ni?ove 70 deg. B.,. could n~t be added to even a very b1gh 
grade oil wtthout making 1t coosptcuoualy bnd, while !Ill much l\ll 

10 per cent. of n .benvi~r naphtlia- benzino-of 65 dcg. B. could 
be add~cl to an oil of littlo 11bovo 100 doe-. F . flashing teat, and 
mnko tt no worao than much of tho ot l now in tho mnrkot. 
4. When n .email nmo~nt of. naphtha of above 70 deg. n. is added 
to a good oil tho Unahwg pomt 1s lowered much more rapidly than 
tho burning point; if tbe oil ia of very high grndc nod tho naphtha 
moderately bcnvy, 65 deg. B., tho bmning point or 1ho oil is 
lowered almost lUI mpidly ns tho fln.slting point; while the addition 
of n naphtha of 65 deg. B. to a modorately good oil flashing at 
104 dog. F., lowers tbe t!Mhing point 35 to 40 per' cont. more 
rapidly thnn the burning point. 5. Tho burning point ia not a 
reliable test of tho snfcty of no oil, since oils, wben spilled will 
ignite inataotly ~n tho ~ppro11;ob of a Onmc, wbon bentcd. n d~greo 
?r two above tbetr tln!bn~g pomt, o~en although tbe but·mng point 
J.S 10 dcg. ot· 20 dcg. I•. b1gbor. Thl8 fnot hM been ao often shown 
to be tntc, and especially in tho earlier volumes of tho A 111cricau 
Cllemi~t. that it scorns acarcely necessary to repent it. 6. Experi· 
moots show that an oil fl~U~hing a t $6 deg. and burning nt 
107 deg. F., can bo mndc to flru1h nt 100 dog. F. by removing G or 
7 rcr cont. ~r distillation. 'l'his cot·reaponds nel\rly with tho 
esttmnte furntShecl to Mr. Com wall by Mr. H . N. Ro~era (Charles 
Pratt and Co., rofinera),thnt nvorngo petroleum yielding 75 per 
cent . of 110 deg. F. " tire teat "-burniug test-oil would pro· 
bably yield 69 per cent. of 100 deg. '·flash" oil; in ~thor worde, 
8 per cent. of tho 100 dog. " fire test " oil would have to be 
removed to mako a. 100 deg. " fiMh" oil. The avorago flashing 
point of eight oila given in Dr. Chandler's report as burning nt 
110 deg. F. was 89 dog. 
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MISCELLANEA . 
Til£ death is announced of Mr. Tbomne Baker, C. B., late Chief 

(nR)lClOtor of 1\[ 1ohioory at Chtttbam Dockyard. llo died at hie 
rtJ11rdooco, Lcwishnm High·road, Now ('roNs, 0:1 Fridny, in hie sL'Cty-
1inth ye \r. Mr. Jhker W.\."1 m'luo l\ ()ompaoion of the Bllth in 
Ll«m, in rccogmtioo of hi' services. H o wn" nlao a Knight of tho 
(,egion ?f Honour, an·l of tbe 5th cliUIS of the Turkish order of tho 
~lcdjidie. H e rotirod from tho ser vico in 1 GG. 

'rue Brn:t.ilian ironclad Independonziu. was to bavo been fiontod 
out of dock nt Woolwich on ::hturday afternoon, but tho tide did 
not p rovo 110 f,\VOUmble 1\S w,\S C'-J)CCt•·d, l\nd tho attempt W[IIJ 

oll•ferrc<l until tho n?xt spring tides .. Tbu ship has been _in tho 
lockynrd uttdor roptllr for a year nnd tllnO months, and abe 111 now 
itt\tod to bll t•.oroughly eountl, ~<nd none the worse fo1· tbo dtrain 
~ho und~rwcnt dut ing her ll)ng detentton on tho lnunching way a at 
Blo\ckwall. 

T u t: ahnrchol•lora of tho E \lltorn Tt~lPgraJlh C'ompnny mot on 
~[onJI\y under tho presidency of l\lr. !,onder, 1\l. P., nod, nftcr & 
long disous,ion, pnst~ed 1\lmoit unnnimously n resolution sanction
ing n convootioo with the Fn' nch (Jovcrnmont t.o lay n oablo 
between F rnnce no1l A IQCria, aod nl~o a wire through Franco from 
\ICLraoilles to 11 •vre. It ia estimated tbllt the new cable will coat 
£100,000, nntl that tho net trnfllc receipts will amount to £ 000 n. 
year, equivnlcnt. to 8 per cent. upon tho expenditure. 

A Tlli AL trip hM beon w nde over the new Australil\o l ine, tho 
Dooilignn noel l\Ioama Hnilrond, at a epeecl of thirty miles per hour. 
~lr. Orcon, <.: E., of tho Victorian Government Railwaya, who 
recently inspected the line, came to tho conclusion thnt sixty miles 
per hour could be run over it with sdoty. The length of the line 
ill forty-fivo miles, nod its coat thus fnr bas been something under 
£1:.!0,000, thnt nmouot ioclu1ling stutioot, ofiiccrs' dwellin~e, a 
temporary bridgo over tbc 1\lurray, rolling stock, &c. Addittonal 
rolling stock 1\od aome more 11tation building• are expected, 
however, to carry tho cnpit.cl account to .£13.3,000 before tho oloao 
of tho lirat year 's t t nflic. 

Tu & Lordi! of tbo Arlmirnlty havo granted a. boon to tho men 
employed in to" royal dock~nrd 1\nd victualling departments which 
bns created tho greatest 8!\.ttSfaction. Their lordsbtps have ordered 
that upon tho death of any man employed in the naval establish· 
moots after twenty yeal'll' service nod upwards hie full pay for tho 
whole time he may hnve been ill will be pa.id to b ia widow or 
orphans. Should hia death hnve.been tho result of nn nccidont in 
tho Kervicc, a nd in coso he received half-pay while incapacitated, 
tbo remaining half of hie pny will be paid to tboao entitled to 
roceivo it. Ilitb')J'to tho widow and orphona hnvc received 
nothing. 

Tue Dublin pnpera report a serious buret in tho Vartry pipe, 
about n half 11. milu from Enniskerry. The pipe passes under tbo 
river wbioh Oowa betwerm Enniskerry and Ur.1y, and the bul'llt b!lll 
taken placd right in tho centre of tho stream, n troublesome plnco 
to get a t by rc!IAion of tb_, awollcn condition of tho river. LnrJO 
atones woro driven Mide, nn•l the water issued from the pipo 10 
great volumea, considerably a•ldin~ to the size of tbo stream. On 
Wodnt>sd •• y tbo pipe was uncovt>rctl 11t both aides of the river, and 
half the .Jl;oniskerry ronll w:u cut nurou. Great energy ie being 
diaplayed to grapple with thi", perhaps the moat aerioua of a ll 
bu.-sts which b'\s yet happened to tho pipe. The Eooiakerry river 
is the largest atrenm under which tho Y artry piJ>c passes on ita 
way to Dublin from Rouodwood. If heavy Ooodll come, t here ie 
reMon to fear that D ublin will be abort of water. 

ACTI\' £ preparations 1\1 e now in progTess for tho construction of 
tho Hudson river tunnel on tho Jcl'lley ahore. Tbo en trance to 
tho tunnel is located on Joncy-avenuo, ncnr }<'tftecntb-atreot, and 
tbc.oxc!lv•\tion ~''ill be carried in a north-enaterly direction, tcrmi· 
o:\tmg 1n " 'Mbmgton-sr,ul\ro, New York. Tho tunnel will be two 
miles in length, and it is calculated tho CI\TS will pnss through it in 
three minutes. Tho road bed will bo 23ft. in width. The sbnft at 
tho foot of F ifteenth-street, Jersey {;tty, i!! 100ft. in circumference, 
and the brick woll is 3ft. 4io. thick. 'fbe shaft has been sunk to 
tho doptb of 20ft. , nnd wilt be further oxcnvl\ted to the det>th of 
G2ft., when tho excavation bonenth tho river will be commenced. 
1'bc machinery for tbo work is now in position, and tho excavation 
?f the s~aft ill nearly comJ?leted. The eMtorn gTade of the tu.nnol 
J.S 2ft. m 100ft., descending from JPrsey City. thou as<:ending 
on the Now York side :!ft. in 100ft. Aa soon as tho shaft is sunk 
to the required depth, a few feet will bo excavated in the tunnel, 
when an iron cylinder with hinged door11 will bo inserted so thnt 
t he labourers can proceed with tho work. Compressed air will bo 
forced from the surface into tho cavity. \ery little bln.st will be 
necessary, the fil'$t ,·cin of rock being 1100rt. from tbo New York 
side, and the rock ia soft. Tbe depth of earth ovor the mnaoory 
will not be leas in any part than 3Mt., so that no injury can occur 
from tho anchorage of vcsaol.s. Tho cost of this stupendous outer
prise will bo 15,000,000 dola., of which 10,000,000 dolll. has boon 
nlrendy subscribed. 

SAYS the pring6eld, Mnu., &p~£1,/tcrlll : It is rntbor·remarknble 
that tho prize of 100,000 dole. offorell by tho State of New York 
for tbe app~icntion of steam to c:aonla, bna utterly f!liled to bring 
out. a pmottcnbl.o device, while tho Belgian cable-towing ayatom, 
wbtch wf\11 speomlly excluded from competition for tho prno ie in 
successful operation on tho canal. Tho ~tate awnrded 00,000 d~lll. to 
t!Je Bnxter system, but the company which undertook to introduce 
that system has becomo bnnkrupt, nnd its effects have been aold 
under the bammer. T ho failure was inevitable from the fnct thnt 
it ~osts moro to npply tbo system to a ennui bo~o than it would to 
build n now boat thus doubling tho first cost of the craft. On 
the other bnnd, the Belgian cable towing ayatem hna been in sue· 
cessful operation between Middleport nnd Buffalo forty-two miles 
for sevoml weeks. Sin co tho middlo of J nne t~o tow-boats hav~ 
towed 25~ bnrge8 with their cargoes, nvomgiog 200 tons of coal 
each, agamst n strong current, without injury to tho canal and 
with sa~isfnctjon to tbo boatmen. On the 9tb of July, seven 
boats, wtth 1.>00 tons or coal, were towed ngaina~ a three mile 
current from 1'oonwnndn to JJuffnlo nt tbreo times tho speed of 
~oublo tho usunl nnirunl power. Ooo boat consumes a ton of coal 
10 twonty·four how·s, and can be opcrnteclat nn expense of 25 dole. 
for tbnt timo. 'fbe charge to boatmen is the aame 1\11 for bol'lle· 
power, but tho speed ie two or threo times aa great. Altogether, 
we do not ceo why thia syatem does not achieve aU t hat can 
bo Mked for in tbo applicntion of atoam to canals. 

Tnc destruction of oil by lightning this year, SAy& Sumcll's 
Pct1·olc!'"t Jttportu·, b111 been remarkable, amounting to 212,<112 
bbl, from. January l et to July 3bt of this year, or rother 
from Apnl to August; there were no fires from this causo 
in Jnnunry1 February, or .March, two. in April, nono in 
~lay, four 111 ,June, und five m J uly. It 1s acnrcely neccsaary to 
mrurm Ot~r I'Ct\~lor8 t~r\~ the oil do11troyed is in oloeod-top iron tanka, 
and tho hghtn10~ atrikmg these, explodes the gM tbnt collect. in 
tbo 8JJ!ICO nbovo the oil, acattul'$ tbo oil, and sets it on fire ancl in 
this Wl\Y often communic.'\tcs to other tnoks m tho i~medinto 
vicinity. The theory most commonly received in the oil regions of 
tho. Cl\~8~ O£ SUCh frCCJU.OOt llg:htniog " strikes" is that thO gns, 
wluob, tt l8 well known, 111 contmuously esonpin"' from tho oil in 
these tanks, rise~ to somo distance abovo th~> t!\.;'ka acta as n con· 
ductor, attJncta tho lightning and the damage ia do~e. One pecu
lin.r fe.'\tllre in tho history of tbcao accidents is, 110 fur 1\11 we hnvo 
been nblo to learn, no iron-top tank bas been struck, but in every 
on,o wooc.lon-top oucR. Special inqmrics hnvo beon made on thilt 
point, w!th t.ho u~iform reaultgiven. 'o far, nttetn\)h to protect 
tnnks wtth lrghtrung rode have been fnilurcs: at J>tlka atation a 
number of 1oda, auppo>ed to bo ample protection, were p lnccd 
about tho tnnks, but they w~:ro no prot<-ctton ngamat this summer's 
bol~s. It ml\y be interesting to those not acquain ted with tho oil 
b~s!ness to .eta~ that in ~Mo of lossc~ Clccurring in this way aJl tho 
oil m tho ptpo line to whtoh the t 'lnk• bulong is nsaesse<l p.·o ?·ota 
for tho losa; that ie, tho law of "goneml n,·erogc ao well known 
in marine ln.w, ia applied in this cnae. ' 
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V E RTI C AL E N G I N E AND B 0 IL E R. 

:\l t::SSRS. E. R. AND F. TU1tNER, ENO I NEELC:i, IP:SWWII. 

h theaccomp(U)ying engraving 
we iUU.I!trate a very baod110mo 
combined vertical engine nod 
boiler, COillltructed by :'~J e:<Sn! . 
.E. R. and F. Turner, of Ipswich. 
.An engine alm011t precisely ideo · 
tical, and t.bo fir8t one mn.dc by 
the lir~n, W•l8 11hown 11t Dtrming· 
bam lo<:~t July, whcu we com
mooted 11pou it in f:woumblu 
t~rms. The engnn ing is pmcti
ca.lly fully explanatory, 110 that 
little <l. ::~cription ll! Nqul&iw. 
1'bc dimeo~ious of the engine nro 
about the ~<t\mo 011 those adopted 
for port.\blo engineo~~ of tho :<nmo 
nominal power. Ono of tho 
mo11t. uut.eworthy {{•nt.urell about 
the engine i>~ the extremely neat. 
arrangement of tho g1wornor, 
'' hich i~ cumplotely enclosed in 
n poli~hcd ca.st iron ball, 11howu 
in section in OIU" engraving. 

AU tl.o proportiona~ of tho 
engine hn\'o been carc.>fully 
s tudied, and tho dingmm will, 1:111 

.~ wboh•, rc.>pay UlMpection. It. i11 
hardly necc:;sary to add thnt 
the lini11h of the mt~ebinc it~ 
e'•erytbiog tiJnt COlD be dCAircd. 
'Vo believe we oro correct iu 
statino tbat thia is tiJe firilt 
vertical engine nod boiler com
bined mn.de by :'1Ie881"1!. Turner 
:13 a 11pecialit.y, nod the circum
stance tbnt 110 in6uentinl n firm 
,hould n.dopt thia system affords 
additional evidence M to itK 
growing popularity. 

It. is a. 1·emarknble fnct in 
meciJ!lnic.'\1 engineering that very 
few years btwe elapAed ttincc 
vertical engines o.ucl boilen1 com
bined were regarded Bil the rno11t 
irnpel"fect. combrnation of mll· 
chinery in the market, wh~:rcaa 
at tho preAent moment the 1\alo 
of suciJ engiuC8 ia enormoutt, 
:uHl ou tho Continent t.hl'Y 
;\f'j iCnr to oo ~pecially npprc· 
ct.tlcd. No i."IIJ;ine~~ or holl(•fll 
haH: rccci, cd tllflrO attention d 
).\lA' yc:m<, llllfl Lho COnl'oC<jm ll i."U 
is that iu fini,..h, ... '\fcly, l'conomy 
vt fuol, and m•)(lenLW pnw, l ht•y 
~:umparc fnvoui.Lbly with .1ny 
utltcr form of ttl.cnw llll\chinl•l y, 
while the vcrti~;;tl Ryttl.ctu pu~
"''"-~lliJ ahovo all utbc1 ~. t.bo ~:.•n•nt 
nchaut:1go tb11t. 1 t occu piu.-1 ll'-"''~ 
room than il.l< ri,al ... 'l'lw i111· 
portance of thi11 conHider.ltiun is 
..;t·.ulually forcing it..l'lf on the 
utt.cntion of \II;OrA o£ MWI\1 11 

power in uur ltmnuf.lcturiug 
diNt.rict.ll. A~ muuh JMIIt•y i11 
wnnotirue~~ t~pcut. in obt.ainin~: 
land on which to put up cn~inc11 
and boilers of the wnml t.y pc a~ 
would pay for tho entire 
machinery rf the \'Ortical eyt~ leru 
were ndop~ed . And we lind 
manufacturers driven t.o their 
wit'a~ end for p?wer bccaut~e 
tbPy think they lack room for 
another boiler, who have all the 
time ' 'aC.'Io t corners in which l\ 

vertic.'\1 boiler of J 0 or 50 boNe
power could be placed without 
the le.l8t difficulty. The cfforl.i 
of such firms :ut ~te.oq~MI. Turner 
will do mut·b to di11pol tbo pro
j uclico which hM hitherto 
existed ngainat 1\ t<yslem which lrn ~ 110 much to rccvm· 
mend it. 

THE STlt ENGTII OJ<" UA 1' IRO~ FITTI~G 
BI~OCKS. 

(' '"T iron fi tt.iog blocks are u~erl freely by boiler m \kerd 
under the illlpre.-<.iiuu th \t Hnch block>~ whild of 11m \ll clillmeter 
cumpooeatc for the weaknc3~ c\uiccl by the hole which the block 
go~ over. 1'hort.l ii, buWil\'Ct", n' 114 Ill to believe t.ha.t thiH 

impret~Sion is erroneon11, and ) l r. Fh:tcber, of the :\l anche<~ter 
Steam L' ~~·r,.· At~.•octnti uu , deprecn!R~ tlw u:<c of llllt·h ltlvckl"j 't•J"Y 
strongly. 

In our impreAAiun for March 2 1th, 1 iti, we refciTIXl :~t con
aidemhle lengt.h to tho elCtll•t·inwnt.'l c.'\rricd out by Mr. l•'lotchcr 
\VitiJ a hoilor t~pcci rLIIy c•m~tlrucwd for t<xpcrimcu t..c~l purpo:~es by 
~Ir. Deoley, of :'111\uchCHtor, 110d wo illustrated tbo boiler iu 
queotion. I n allulovou bursting test.s were applied up to last 
March in order to aacort..'lin the weakest portions. 

0 
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In lh~ il<"COnlpt\ll) ing rnr· 1 ir:.; We:' illu ll a'c ftniJl ;\ 1 h·•lu 
graph the r racturo llf :\ ca.o~t it C)ll IIIOut.h pieoo or fi tting Llt)ck .\I 
the base of n liin. l!tc.un 11t.op v,\h•t>. The cn..tiug wa~ Ycry gnu•l 
and I!Ound. The pt c~Mtrc wa .. ~ :!i.:; lb. on the t!Ciu.we inch. The 
plates of the ift. boiler 11bcll were 1~. thick, clunble ri ve!A-<1, 
nod carried a J 2 I h. before giving WO y. 1 t iii cvirlcnt f ··om thi .. 
that the ca>~t it on liLting piece clid not cumpcn!'•IW fur the loss of 

I strength iu tho )'late C<llll<Cd uy cut.Linl( ll llm. hule iu it. A 
point worth notice in cutting holtt~ in J,oiiPr ~<hc•lltl h:u~ never 
received the atiAmtion which it dcRen c~. TheRe holes a•·e ''cry 
frequently left. rugged n.t tho edge, and u closl•ly examined, it 
will be found tbnt minuto crncke radiate fro'u t.h~om ioto thP 
plate. Tho wenkcning influence of 11uch crack~, bowl'\"or :-rnnll 
nod shor t., is woll umlcr!ltood. I a all C.'I>ICS the edge.:~ t)f hole.s in 
boilers 11hould be cut off cle;\11 and t~h'\rp, l'Ud t.bc gcn ern I llliC 

o[ eomc modification of tho ro11c cutter which woultl~<mooth ofi 
holes up to liin. in diruucler would be a n:ry good thing. 

I 
-

ADAM"'' SAFETY YALYE.'. 
A'lll:-it. aU lbo \ariQUt!t!afety valvt'i that hn.ve oocn produced 

within recent yc.u·t~ none porhapb ha.-i attained so much popu· 
larity M thl\t iU\ cuted uy Mr. ThomM Ad:un.t~, of tho works of the 
Ant and the Bee, \\' u:1t Gorton, Manehe:~ter. )!uch of the favour 
which tbe vaho cnjoyt~ i11 duo no doubt to t he fact that :Mr 
MacFarlane Or.ty, of the BoMd of '.:'ratle, is always willing to 
pa.ss it when lilwcl to rnnrioe boiler<~. The conHequeoce of thi<~ 
n.doptioo by tho Board of Trade ll! tbnt it. h:ut now been fitted to 
the boilers of tho PcninHulor nod Oriental Company's bont~. The 
Cnnnrcl, t.lw I: uiu11 litw, and Ill•• lt")·tl M.lil Company hn,·c nlso 
3.<luptcd it fur nlnw ... t all their stcntucrs. Pri,•ato llrrntl have 
followed suit, ami, lhnnk11 I.Q thl· f,1vour of lhtl Donrd of Tradfl 
l.lflici<lltl nud tho it• hcrcnt cxcolll•ucc uf the v.1l vc, it. ~ prohnhlc 
that iu a little lilllo all KW<Iwllhipl! c.1rrying pwsl!engors will be 
fitted with it. 

Wo l!how t.hu vah•o in its origiJHil forltl, }' ig. 1, :mel ilslnto~;t 
fo:-m, Fig. 2. I n Fig. 1 .. \. D i'i lbc •>et\ting bolu•d to tho boiler; Pis 

Ocr. t a, 187ft 

a specie.~ of orurlmootal hood socured by t he pins on top; th08e 
prns can bu locked to preveo~ ~ t.c_> the valve; 0 1

. i.a a caa~g 
incl011ing C n second easiog m wluch l.S fixed the spnng loading 
the valve, '~·hich beaN on the oollar W . 

Fto. 1. 

SECTIONA L £ L£VAT/ON 
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HALF SECTIONAL PLAN THROUGH VA LV£ 

Tht> peculi.n ity c•£ IIH' vah'o con 11is~ i!l the grooved scat Y 
rna,Je in the vr~h·e, an 1 the eOt.-ct of tblB 18 that the area of the 
vuh•o is practic.'llly ~ •gtucutcd :~t tho moment thA "alve lilt.". 

! ' ,, .., 

The ll·:-.ult. i'l thi\1, LIJo ,·nl vo will Llow o[ to it.s mnximum capa
city with au iucrcMO of but :! IIJ. or ;!lb. pressure in the boiler, 
and will cloeo dead tight tho moment t he pressure falls a couplo 
of pounds below that to wbich the val"e i.a loaded. 



NARROW-GAUGE LOCOMOTIVE F O R THE INDIAN STATE RAILWAYS. 

THE VULCA...~ FOUXDRY CO::IrP.L~, ~EWTOX-LE-WILLOWS, ENGINEERS. 
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Tas above ilhHtration is taken from a photo;;r.1ph of a new class of 
engines for ti.e Inrlhn St:\tes Railways, of which twenty have been built 
by the Vulcan Foundry Company, Limited, Ne,"'ton-le-Willows, 
Lancashirt>. 

r" -. -..._ -·-- , ___ 

These engines, which we understand are intended for llriti~<h Gurmab, 
are designed in accordance with specification supplied by ~[r. A. M. 
Rendel, C.E., of 8, Great George-street, \Yestmiuster, consulting 
e»gineer to the l n<liau State Railways. 

LI.TTERS TO THE EDITOR. 
( We do not hold ourultJU rupon.tibl~ f or the opinioru nf our oorrt spmdents.) 

The principal dimensions of these engines are as follows, ,-iz. :-Gaug~ 
of railway, 3ft. 3Jin., or what is generally known under the designation 
of metre gauge ; oiameter of cylinders, ll!iu. by 17in. stroke; wheel 
base of engint-~, 11ft. 3in. ; ditto of tender, 7ft. 6in. ; extreme \vheel 
base, 25ft. 4in.; diameter of boiler, inside, 3ft. 1~ in.; length of boiler, 
7ft. 1 Oin. ; length of fire-box, inside, at. top, 3ft. 2~in. ; breadth of ditto, 
at top, 2ft. 5{in.; number of tubes, lle; outside diS\meter of ditto, CONDENSATION AND TUE ECONOmCAL LIMIT TO EXrANSION IN 

1 a in. ; len~h. 8ft. 3\in. ; superficial area. of tubes, 398•5 square feet; I STEA)I CYLINDERS. 
superficial area of lire-box, equal to 45·75 square feet, or a total heating I Sm,:-1 shall be glad to make a ~ew more re~arks on this subject, 
surface of 444·25 squ4 re feet.; area of fire-grate, 6·9 square feet ; dis- nnd bnefty to replY: to _the mo~e pertment suggestions of yo~r cor':spon
tance between frameg, 2ft. 9~in. ; diameter of leading and driving d~nts .. As. t~e pomt m quest ton bas ~een somewhat lo~t s1ght of m ~he 
wheels 3ft . diameter of trailing and tender wheels 2ft. 1 3in .. capa · t. dt~<cusston, tt 1s nec~sary be~e t.> repeat tt. As by aU_ engutes th~ quanttty 

• ·• • , • • ij • Cl Y of steam consumed IS much m excess of that thCiorettcally requ1red, may 
of tender. ta?k, 80~ gallon_s , fuel _:space, equ!'l to _64 cubtc fe~t. . not this loss be due, in part at least, to the refrigeration a•tendaut upon 

The pnnctpal pomts of mterest 10 connection With the spec16ed de~1ls expansion, when the range is l:uge; and may not this refrigeration be 
are as follows :-All the ,-ah'es throughout, and cocks are fitted wtth similar qualitatively, but not quantitatively, than with air under similar 
stuffing boxes and glands for ordinary packing ; the axle boxes are of cast ranges of expansion? illr under expansion loses heat per unit of volume 
iron in two parts, the gun-metal bearing being a circular flanged bush. to a greater extent than is represented by the ratio of expansion. i\Iay 

The boiler ia supplied by two injectors, Friedmann's p:t.tent, No. 6 not this o\ttain with steam, more or less? though t heory, based upon present 
size. knowleJge of the action of ste.'\m under expansion, shows that the loss 

The cylinders were tested by hydraulic pressur-e to 250 lb. per square o_f heat pe~ u~it of yolume is very nearly_expresseol b~ th_e rati? of t>xp:m
inch . the tender tanks to 3 lb. per square inch . the boiler testa s1on. It ts tmposstble. to say whether th1s excess_ of tefrtgt>mt•on does or 

' - 40 ' ' does not take place wtth steam; but as there ts a lar~e los, of steam 
hydraulic ~00 lb., and ste.'\m to 1 1~. . _ _ unaccounted for, there seems. in the absence of pr.>of to tho~ contrary, 

The a~Ding ~ \b ~o..s been made a..s commodtous a~ICl ~•ry as posst~le, some reason to consider i~ probable that jt does. 
an~ on etther &de lS a dvor, the upper part of which lS glazed w1th Referring n ow to what I ha.ve advanced in former letters, and 
thick plate glass. first as to terminal pressure. I t is evident that this c3nnot be as 

With the view of facilitating the replacement of detail~;, the principle P . . . . . 
f d li •-- has b · 1 t •- th f U t te t th lind as great as - , P betng mtttal pressure and & the range of expans10n, o up ca..., een carnec ou .., e u es ex n ,even e cy ers R 

are so arranged that they are adapted for either right or lt>ft hand-side. because this dles no~ take into considern~ion the di1ft>rence in the total 

• 

beat of the steam at the higher and lowt>r pressures, nor the difference in 
the relative specific volumes at the resptctive pressures. Th se conditions 
may be taken into account either by the t.•tal heAt IUlll weight per unit of 
volume or by the specific volumes at the 1·espccth•e pressurcs,or by all 
these; 1-ut the latl;er alone will be sufficient, though rather less Accurate. 

If S == specific volume of steam at initial pressure, If = speci fie volume 
of steam at terminal pressnre, and l t = range of expansion, then 
R S == s. Thus, with steam at 75lb. absolute expanded four times S H 
= 353 x 4 = 1412 = s the specific volume at the terminal pressure, or a 
little over 17lb., while by the ordinary method of calcubtion it would 
be 18 i5 lb. There is considerable variation in the t:\blcs of the properties 
of saturated steam. I 1tave four by me of recent date, three of which give 
different values under the different henus for any one pressure, but I will 
use that in the "Eocyclopredia Brit.\nnica" 1\.S bein3 a mean of all. Refer
ring now to the maximum economical range of expansion. ( L) It will be 
conceded that the range of expn.nsion must sot be greater than that which 
will increase tho initial volume to that corresponJin6 to steam of the 
lowese admissible t~rminal pressure. (2) Th~t tl)e rl\nge of expn.nsion 
must not be greater than that which will reduce the total heat per unit 
of volume to that of steam at the lowest effective preliSure. (3) The 
admissible range of upansion is therefore much l.trger for condensing 
than for non -condensing engines, as the incremento{ specific volume and 
tho decrement of total bent are relatively greater per pound of reduction 
in pre53ure, at pressures below the atmosphere, than they aN per pound 
reduction at higher pressures. 

T11king now the case of tho non-condensing engine·. The lowest prac
ticable terminal pressure will be determined by that necessary to overcome 
fricti m of nil kinds and back pressure; it will vary with the size and 
other conditions of the engines. Bu~ we may assume it to be as low ns 
3 lb. above the atmosphere, or 18 lb. absolute. ThP. proposed initial 
pressure is, say, 75 lb. The maximum economic range of expansion practi
cable then is th .t which will increase the initial volume to such a volume 
at the lower pressure as is due to that pressure, and that can be supported 
at that pressure by the heat in the initial volume. If then R = totAl 
beat of steam at higher pr~ssure, k == total heat of steam at lower pres-

. 

• 

sure, 'V = weight of one volume - 1 cubic foot-at higher l>ressure, 
1D = weight of one volume - 1 cubic foot - at lower pressure, 
S = specific volume at higher pressure, t = specific volume at 
lower lJressure, .R =- maximum economic rango of expansion, then 

R = H W or R $. Til king the above limits for initial and terminal pres-
It 10 Its 

sures, we have H = 1207 ·2, It -= 1181·2, W = 0"1759, tO = 0'0459, 
S = :xi3 and 8 = 1337, and 

R = 1201·2 x . 'li,19 == 3 .918 or 1207·2 X 13S7 = 3.0 
1181·2 X '0459 1181 "2 X 353 

If now we take an initial pressure common in locomotives, viz., say 
120 lb., the terminAl prc!ssure being a, before, we shall have lt = 6"192. 
Thns for the highest pressure in common use in mills, &e., the greatest 
economic range of expansion is much less than a four-fold one, while with 
such high pressures as are cnrried by the locomotive the limit is reached 
when steam is eJq>nnded alooout six times. The above ranges would, by 
the usual method of calculation, be respectively 4 ·17 and 6 '66, showing a. 
difference of from 6~ to S per cent when the above quantities are taken 
into conaideration. 

Turning now to the condensing engine, here the tet·minal pressure 
giving in practice the best results is about 10 lb. Proceeding as be! ore, and 
taking the initialpres~ure a>. 75 lb., we hA.ve in this case R = 6'84; or for 
condensing engines using a pressure much higher than is yet in use at 
sea, a maximum economic range of rather more than 6J. Even if the 
loss due to imperfect vacuum and fdction be put at only 8 lb. , the 
maximum range cannot be more than 8"48. But if we put the initial 
pressure at 45 lb. absolute, as in common use in the navy. and taking 
the lowest pmcticable terminal pressure as before 1\t 8 lb., R then equals 
5"2, or about a five · fold exp.lnsion is the maximum economic range for 
such high pressures as are at present most common at sea. 'With the 
ordinary method of calculation these ranges for condensing engine• 
would be respectively 7"5, 9·375, and 5"62, or ranges too high by 
!)'t)j, 1t ·6, an I 8 per cent. Without going further mto this very 

• 

I 

0 
~ 
• 

.
Col) ... 
.
<» .... 
0) 
• 

~~ ~ 

~ 
tr1 

tr1 
z 
Q 
1--4 

z 
II tr1 
I I 

t_::z:j 

~ • 

t-:) 
(.]1 
(.]1 

• 



• 

256 THE E N G IN E E R. OCT. 13, 1876. 

long !\uc.ltion it may bo romnrkccl thnt r!\nges of e\.pnnaion 
very little ln~gcr tJuu1 those hero ref\lrrNI to (li ~.!1 fo.r instance) 
give an appro.•ch to a termiD!U temperature wry h~tle.m oxccs.s of 
the temperature that might be obtnncd by contleosmg rn the ~>team 
cylinder, ns wns done prior to tho day• of sepn1·ato condens~rs. 
But tho fact i11 thnt in practice, wbatovor the rnngo of c'<pnna1on 
uacd, tho tcmtiual pre11-u1 o in tho cyliud•·r will be nbout tho ~a~c, 
or •on\l~where between 7 lb. ancllO lb. ~ow C:\Cept by ndm1ttmg 
thAt n very much la1 gur CflU\Dtity of l>tctml en~e~ tho cylinli~r during 
admission thnu is ropN11entod by th? c~·p:1.c•t~ of tho cyhnclet: up 
to the point of cut otr, this fact ts tmpos:ublc of ex1>lnnnt10n. 
Tho new steam cnte111 tho cylinder, which ia at a tcmpcn1.turo 

to himself I hrwo omitted "tho condition that tho temperature tho woo<l, " In God wo t r.ust." Thia would be Appropriate in tho 
must rcm~in unl\ltored " because under tho conditions, the tom- stoke-holds of our war sh1ps. , . . . . 

turo chan c• And~ the volu'mo of Air wAa incrca. cd fourfold, Further,l\Ir. Bramwell goca o~: . .Cut tbts ts the practacc cu!ng 
fora t r,.lecf to' observe the condition that t.bo ·• volume mUJt be tho safety valves wbcn tb~ sh1p ts stoppe~ tiuddcnly . all botlcr 

mus n " t ,. bl\foty valves should be des1gned so thllt w1th overytb10g closed 
kcf~~~t~~~;rk, however, that further diRouuion on the ro:~l~tions hut the .safety vnh•es ~!te mG.l.imum amount of steam mny be geno· 

f p T nod y of air will not bolp to arrivo at o.n c'Cplnnatton of • rated Wltbout danc.~er. If they should be ma~o ~o, why arc they 
~he chff~;cnce between tho actual consumption of steam by engines not? Or will the small valve remedy the ~\•1La? lle could. not 
and their calculated requirements. It baa only been nlludcd to as to.U ~ben the s~p vnlvo wns .olosed, but he. m1gbt have ascerta';Jled 

·n tmtion of what mrLy toke place in tho cylinder of a steam w1thin a few mtnutcs ncco•·dmg to ~bo cvtdenco. I n~ surprtactl 
~~g,in~s though in a less degl'ce thnn with nir cxpnn(ling through tbnt it wna a novelty ~ .nll who wttneucd ~ho c.xp~nments that 
similn; ran 011 W. W ORU\ BEAl'\IOST. •nfoty valves should stick, when no RC!Vgo•og engtnccr of ~ny 

at lon.st ns low t\8 that of the lltl'nm at tho termination of tho l)re· 
vio\1.8 11trokc and until the cylinder and piston t\1'0 heated up to tit<' 
tempcratur~ of tho new stcs1m, steam is condensed, nod as tho 
terupernturo of the w:ltc·r so formed ia nearly that of the now steam 
by tho time cut olf ia off llCle.d, llllfl1c~(lnt .or it is re.ovapomtc~ na tho 
prcKauro falls dut·in~t oxrnnsJon, to s •vc nse to tho wtenm wh1ch p~·c
aents itself at tho tcrminntion of the stroke at n prcssuto othcrW18o 
wholly without C\plnoation. The ttuantity of ste.wt thus conuenBed 
at tho commencement of tho stroke will be greater or lobS as tho 
mngo of cxp~n~ion is l!O , nnd w1ll bosolf-cotTectiog until the nmount 
of hcnt IU(>l>lietl \Jy oxcclll! of steam is equal to tho bent lost by 
rofrigor.1tiou duu to .c'paus!on. As ate~m is ~ot nnd never ~an be 
used in noo-coocluctm" cylinders. thoro 181\ pomt beyond wh1ch tho 
gain nttending tho n1ft>lico.tioo of its oxpansivo fot·ce iR cnltnter
ncted by the loss of hcnt neccs81\ry to restore tho cylinder ~ tho 
temperature of tho initi!\1 steam after it baa been reduced 10 tho 
previous stroko to that of the terminal atenm. In what precedes I 
bavo given tho ml\ltimum range of oxpn~sion h?tween tw~ preasu~u 
that could bo used with o. non-conductmg cylrndcr, but 1t remama 
yet to bo aacertnined what ia the maximum eco1_1omic ra!lgc con
sidered with reference to fall of temperature 10 a cyhnder of 
ordiMry ml\tcrial o1· to wbo.t extent this limit will reduce thnt 
of the mngo of o~pMsion as previously given. With o.n initial 
prcSburO of 75lb. and n tcrmin a1l pressure of 10 lb., the new steam 

• at each stroke enters n cylinder 114 dog. below its 0\~11 temperature, 
oven if it is a.saumcd thnt tho coodcuacr has no coohn:;; effect on tho 
cylindct·, eo that it ill n. qnostion whether. tho losg of the steam 
required to restore this 114 dcg. to tho cyhnder docs not gr~tly 
nullify t he gain supposed to nttcod 11uch ronges of oxpnns1on. 
The experiments with tho machinery of .the t U:i: stcnm~lup GRll~
tin t>rovo that it does, for. taking one lllu-tmtto:l from '!'any, 1t 
WM found that with n boiler pressure of G lb., nud a rat1~ of ~x · 
panaion of 7'7 , the consumption of stc.\m was 2J·Oa lb., whtlo w~tb 
oven a leaa boiler prc11sure, viz .. 78 '1:) lb., and the rnnge of e~pa~~10n 
reduced to 4 '46, the consumptiOn of stcnm was I'Odu~ed to 24 ·.4o lb. 
Thus the gain which should ntteml tho use of tlto htghet· press~e 
ateam wn~ moro than nullified by tho large 1'1\nge of cxparunon 
ndoJ.lted. The rclntion between gain by expan&ion nnd loss by 
refngera.tion which n.ttcnd11 it, require~. experiment to <~ctet·mino: 
it cnnnoL be cslculated, because the d1stance of the teothermal 
cot•cltt from tho cylinder and t>iston surf11.ccs cannot be estimated 
except by rude approximation•. 

A few words now in rcpty to tho correapondoncc since my last 
letter and flrst with reference to thnt of Mr. Longdtlgo. TherG 
nro o~ly one or two poinb, besides those already touched upon 
in tho foregoing, that c:\11 fo1· any rcmntk: FirHL, with ref<Jrencc to 
tho water mechanically suspended in nud eMried by tho abcnm to 
tbo cngino; this is n. pniut of much importance, nud undoubtedJy 
the loss frotn this cnuso is often very conRidarablc. But although 
l\1. E. Cornut. chief cngineo•· of the n!lllocintion referred to by !\It·. 
Longridgc, round, in the experiments (JIIoted, thnt tho los~ under 
thi11 bend wl\.'l :\8 much riB 12·1 per cent., it h:us be{•n found m some 
inatl\ncea by H iro to bu very much II!ISS, nnd by Professor Thurston 
as low 1\8 4 1>or ceut. This cnrringo of wntc>r by steom moy bo 
looked upon as a mile\ fflrm of priating, :md prob11bly will be gre11ter 
with any one boiler n.s tho t(Uilntity of 8tcnm drnwn from it is 
greater, and will be grllntcst in boilers too ~mnll for their work, or 
which lHwc liJUitod 11to 1m spncCJ. Wtth rufercncl' to lou by ch:nr
ance spa~cs, when thi11 bu11 been fully nllowcd for, tho waste by 
tho cn~no hns 11ot bcou Vli'Y tnuch 1 oduccli, nnd 011 ll rMio or 
CXJ>nnaton of 10 is very uucommon, clenmnco "l>:.ce amounting 
to ns much as 1 per cunt. of the c.1p city &cl.lom entails n loss of 
10 per cc.1t. Dndly designed nor wo1·n out <:ngin01, or engines out 
of •·cpnir, 11t·o not b11ing hero nt all consi(lcrod; r.nd ns properly 
deRigucd IUid w~:ll-nu\{le pistooa mny b11, nnd oH ... n :uc, almost per
fectly steam-tight. the loss by )•i~tou3 not so made, or by badly 
borod cylinders mtult not bo cons1derod. 

• 

\V1th reference to Mr. Northcott 's letter, n rcnclcrmight ho led to 
imagine tbnt the eubject of steam engine economy wasu thoroughly 
acttled one, and indeed. th&t tltc requirements of theoty were con
tinually rcnliaed in pmctico. No indicator diagrnm affords n. truo 
u1ensure of the 11tcn 10 supplied by lho boiler to tltc engine f1·orn 
which t ho cnrd is taken ; it only iu r ca1 lity J:ivea u.s tho pressure 
and its fluctuations throughout n stroke, from which mny be 
d~>duccd , though not with C\.nctncaa, S(lvcrnl uther quo.ntitica. 
Tho diagram wtll sh<;w l1ow much steam, if nny, hnB been produced 
by rc-evo.poration, but it tells nothmg nij to the quaot•ty of steam 
tbnt has really been admitted up to the point of cut.off, and, 
tbe~forc, nothing ns to tho c1uantity not rc-cvnporntcd of that 
which wns condensed 11t tho commcncomcot of tho stroke in hent
ing up tho cylinder nnd l•iBton, ~. l n the pnl'ttgrnph mnrked (1) 
Mr. Northcott say~, •· that wbawv~r the r..ltio of cxpnnsil'\n ... . 
the quantity of atc:u •• u~cal mny Lc pr.wticnllv identical with the 
co.lculatcd qunntity." Althoush the two qut\utitics mny bo pmcti · 
cnlly identical, they uovvr nrel nnd with rcfer"nco to ''tho expan
sion curve," it mutt be rcmcmtlorcd that it is only obt~ined by the 
COIUUmpt1on of 1\ !lUI\1\tity of stenm IJIUCh in C:tCI:SS of, and "IJOt 
idonticnl with tho calcu1ntcd quantity." When taken in connection 
with the wol'<ls, "whn.tcvcr the ratio of extHmsion," this sbtc
mcnt i11 lc88 ndmiSl!iblc, for, generally Hpeaking, tho higher tho 
ratio of C'-panaiou the gr.:l\t~r is the tlitfet·cocc bPtwecn the 
quantities actually and thl'orctically required; nnd in his c:1lculn· 
tion nt tho latter purt of hie letter, Mr. Northcott hM put (with 
7j lb. stenm and a four-foM upnnwion) ~ho lntter quantity ns 
15'17lb., while he furtbPr state» that ho 11hould expect an un
jacketed engine to UJC 24 lb., ao that ho expects n. difference of 51 
lJOr cent. betwl'en JJractice and his own cnJcutl\tion. I u (3) it is 
stated tb&.t "a 6nal pressure leu tbnn that giv2n by Boyle's law is 
seldom met with in practice:" this is true for reaeone herein 
already given. It ia &uggcsted too tbnt I hnvo "lost sight of the 
fact that heat o.bstrncted by the mnto I of tho cylinder from tho 
enteriog steam . . . . is wholly returned to the steam during 
ex~nnsion nnd exhaust." .A a I havo in both my previou:~ lettet11 
aa1d that the quantity of beat in the cylinder is only tho so~ me at 
tho end of thu stroke os at tho point of out-off, it seems difficult 
to undeutnnd that tho fnct btu been '' lo. t sight of." The 
remainder of this lMia{;;raph is simply in confirmation of what I 
baYC CXPf<'8&1!d, except that, 1\S thou:;;h for the pnrposo or benring 
out tho suggestion as to the insullicicocy of my figures. tho steam 
consumed iu the performo.nc11 of work is added to that thcot•etically 
required per capacity of cyliudor, making the lnttcr appenr much 
greater, because I have separated the ho quantitil & in the uaunl 
manner, afterwards crediting tho engine w1tb both, thus placing 
the several items so th11t they mny be rend off nt a glance (col. 3, 
Esot!>££n June 30, p. 4S3). 

In reply to Mr. " 'eat, I htwo only to repeat that, according to 
experiment Rod the formula in com1.0on usc, viz. : 

Log. T:~ = (log. R X '40 ) + log. T~o 

R being tho ratio of expansion or compr<:ssion ( or ~:: ). four 

volumes of air at GO dog. com1Jrcssod into one volume will havo a 
final temperature of 451) de g., n.nd if tho pressure nt this tempera 
ture and volume be lO:l lb. per aquaro inch, o.nd the one volume be 
allowed to re-e.xpand to atmospheric pressure, the temperature 
will fall again to GO dcg., or through a mngo of 39G deg. What 
Mr. \Vest meallll whon be aaya that one volume of air at a prcuuro 
of 105 lb. per square inch will not expand a t all, con only be known 

w t · g t · 0 t "'tl experience trusts to the safety vnlvcs, but eases them every tJmo 
cs mms or, c · f 

1· he 11Jows or stops tho engines if the pt·e11~urc rises to tho lloint tht'y 

A NEW FOTUJ OF AIR rUliii'. 
Sm,- Rcnding l\Ir. Brownlce'11 deHcri~tion of .hi& c.xperimontB 

with wnter flowing through n nozzle w1th o. divorgmg out.let, 
reported in T uc ENCTSJ::ER of!>th Juno nnd 16thJWlo last, a useful 
application of tbc princi\>le involved has 
occurred to mo in obtmning n vnouum 
up to 29 Gin. of mcrcu1 y for l\ll&isting 
filtration , for pneumatic cxperimonta, 
and other kindred purposes in the 
laboratory or lecture room. In Mr. 
13rownlce's experiments be used f\ metal 
tube contmcted near tho middle of its 
length, 1\t which point o. small tube 
communicating with a vacuum gauge 
entered it, and water at various pressures 
w&s forced through the contracted tube. 
With tho results detailed in this paper, 
one of which was that when water of a 
pressure duo to n bead of G ·5ft. flowed 
through it, n vacuum of 29'6in. of mer
Cltry wna shown to exist nt tho point 
of entry of tho vacuum tube. T}1e 
requisite head of water is therefore 
al way11 a~ttainnblo f•·om tho tank supply
ing any laboratory, anti the air pu!Dp 
is easily constructed from gln.ss tubrng 
in tho follo\viog manner :- A piece of 
gluas quill tubing about Sin. long ia 
drawn out Wltil i ts internal diameter is 
about (lrin., and cut through at ita 
natTowcst part. A wide tube about 
4in. long is tnkcn nnd corks fitted to 
each end, nnd tho two nozzles formed 
on tho quill tubing pnased through tho 
corks Md brought close together oppo
si te to each other in the lnrger tube ; n 
second piece of c1uill tubing is pMaed 
through one of tho corks to bring the 
air from tho avpnratus to be cxhnusted. 
One tube is theu connected with a wnter 
t tlp, when tho wator rushes through the 

Q 

u 
Q, 

~ EXHAUST TillE 

~ 
0 
ct 
1.. .-
ct 
~ ..._ 
~ 

. 

nro loaded to. Why have 110 1nnny engineers in the mcrcbnnt 
service experimented and improved snfcty valves·~ Bcc:\uo,e tht'y 
bad proof tbnt tho old style wa.s defec.tivc. It wns stilted that ~ho 
anfoty valves bnd not been out of thetr plncc for tbreo years. " hy 
ao when Circular No. :39 says," prior to all t r ials, ~c., each safety 
vn'lvc ts to be taken out by tho chief ouginel•r o( tho dockyard, 
&c." I ~ave tried to find uut if .thcro i~ .such a thing as n boil~r 
surveyor in our navy. If tho ch1of engtncor of tho dockyard 18 
not the man for tho new work, and the engineer. n.float for t h_o 
old who ia responsible? Next comes Mr. Phillips and h1a 
con'tractiou theory. Now it is of no impo~anco whet~or 
'tho valves expanded or tho seats contrncted ; fo1· ctthcr complamt 
tbet·c is but one remedy, i.e., make t}to valve smnller. I bn~c seen 
new valves jnm whl.'n heated, not becau.se the a~ts cr~pt 10, but 
by the diffcrcnco of expansion, the scatmg becommg ahgbtly ovnl 
while heated. I will not dispute eiLhcr theory, as we never meo.
euro Jess than jT in marino cngin_ecriDg Pt:nctice. I am a fraid I havo 
rencbed tho limit of a letter; tf you W1ll allo'': ~e ,sp.~e anot~er 
time I will give you an account of a "common vu1t?r s mspectton 
of the Tbundcror'11 boiler al11o n supplument to tho stx rccommendo.
tiona of the jury. I s~e you advocate making experiments on 
ecrewed stayed surfacea at the expe~o of tho. Govcrnm!'nt.. The 
American Government made extcnswc expenmcnts on. tbl8 and 
boiler engineering in general at Sandy Hook nnd I heheve ohc· 
where. ' Veil I exnmiuecla new set of boilers !nat mon~h made for 
one of tboir wnr ahipa from drawings sent from Waahmgton four 
and a-half montba ngo; they nre four 4·furnaccd boilera like tho 
Tltunderer'a, but with dry bottonll, :md no screwed 11taya used, 
rivot bolts ioatead, with a feru!o botwoon tho P!atea. Tbue they 
have by experience and exponmenta found this atyle safer and 
better. W. 0. ==: 

Liverpool, Oct. lOth. l,j 
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/ · SIR - In tho midst of tho frequent variations in price to which 
other 'minerals are subject, lead lllono continues in stendy d~mnn<! , 
and the price of it, though subject to s?~e alight flu o.tunt1ons, 1.11 

alwaya remunerative; therefore lend mmmg ought, 1f properly 
conducted, to prcacnt a moat favourable field for tho investment 
of capital. 

Tho principal lcAd-beal'ing diatt-icta of England arc Wales, 
Cornwall, And tbe North of ~ngland, and the Islo of l\!nn, tlte two 
former being mostly in the l.:illna or cll\y·slatc fo!'DlntJon, nnd tho 
latter in limestone. Of these Wale11 probably 11 tho oldest, lUI 
there are very strong evidonCilB of minerals being sought for oven 
boforo the Roman em. Tho lAtter have left untloubtod t1'1\cea of 
their mining entcrpriPe in tho counties of Uarnnrvon, Flint, 

~--
first nozzle into the second, which is so adjUJted 1\8 to prevent nny 
Bl>ln.abin,. · tho corks o.ro then acalod over and made air-t ight. This 

0
' nJ f · npplication may not be new, but~ a~ at present o y nwaro o ~1· 

being plunped by water on the prlDClple ?f the Sprcngel tJUJ!lP• w 
whioll the column of wnter belo1v the pomt of entry of the tur that 
produces tho vacuum, and not tho fo.~t moving water in tho 
diverging nozzle. J. 1\L St.\O itc)IO~. 

Rugby, October 2nd. 

T UE TfiO~DERER. 

rn,- Now thatthe jury have givon their verdict on the explo
sion of tho botler on bollrd the Thunderer, I hope you will :;; ivo me 
ijpaco to mnko n few remarks on tho n.tljourned inquc¥t commenced 
on August 21st. Since I arrived here I hnve rend nnJ studied the 
evidence, nnd been amused if not instructed. First :\[r. W o:cica had 
in his log " fireslishtcd 10 15 a.m. , ,team up to 15 lb. 10. ;,o n.m. "
sllarp work-then nt 11 a.m. Mr. Harding opened the Gin. atop 
valvo on one of the boilel'll to work the capatam engine, for t he fire 
was just lighte,l in the huxilinry boiler ; tho nuchor wns up about 
twelve o'clock, nut! Mr. \\ eeks, nor nny one else, tells u~ when 
tho ~otcnm was up in the auxilinry boiler, but orders were 
given before the ship went on tho meosurod milo that the auxiliary 
valve on the mnin boiler wnw to be abut to keep the whole of the 
steam from the main boilers fol' the main engines; the auxiliary 
engines were to bo worked off tho nuxilinry boiler. I believe the 
person tbnt got this order shut tho main atop vnlve on the boiler 
that c~ploded, insteo.d of the Gin. stop valvo on t ho opposite boiler. 
Secondly, Wells tells us tho steam gauge did not net a t all, nevet· 
moved from tho time t.he fires were lighted; did not indic~te n.ny
tbing when tho others showed .3 lb. I ha vo acen no evidence tho. t 
it wout round, but that it never atarted or moved at all until the 
glMS wns broken. Agniu, at 1.4 p.m. be tells us tho engines were 
making forty revolutions per minute; t ho smoke box nml fire doors 
shut, and all tho stokers doing t hdr duty, i.e., forcing their fires 
with beat Welsh coal; if ao tho atop valve must hnvu been abut 
after one o'clock, or the boiler would bnvo burst bufore 1.1:3 p.m. 
Further, Welle tell us there wns no unncccasat y stoker on watch. 
Ocenn 11teamors about the e:\me borac-powJr nnd number of 
furnaces as the Thunderer, in tho engine dcpart:neut mu11ler 
from fifty to fifty-five, engineers included. Now a full crew for 
tho Tbumlerer ~hould not exceed sixty for the tlu·ec w.~tchcs, i.e. , 
eight firemen to each watch, and eix coal trimmer~, two oilers nod 
three eugioecrs, oue for the stokeholes, nnd one for each pair of 
engines, total 1 !J x 3 = 57 + l atore keeper, one tlcck engineer or 
brakeman, nod tho chief engineer makes Hixty men. a1ml more mcm 
nro so many unoeccssnrily exposed in ~:n~c of accidl.'nt. If tho 
'fhunucror's cngincs o.nd boiler were in an ocean at.enmer running 
360 miles a dlly, burning over 100 tons of Welsh co.1l per diem, 
more men would not t~dJ to tho saf.:~ty or spt!ed of tho sbip. 
Next comes 1111-. Bramwell's report. Now why suould he lecture to 
the sixteen tradesmen of Gosport nbout how tbc boiler 110d engines 
were made, when the scientific jury had nil agreed that the con
struction of tho engines and boiler hnd notbiug to do with the 
matter, except the safety valvea were s.; t fnst, which caused all the 
millchief? Why not tell them that at once instead of cramming 
tbom with such information na, '' In it.·- the boiler-hinder end is 
plnced what is called the combustion, &.c." ·• The 6rea being made 
upon tho 6re-bars !" Wbnt hns ti.Jat to do with tho safety 
valve& sticking '! H e also tellll tbom screws or " screwed stays nre 
roWld." Then rcmemberiDg he is speaking to aomc men who 
nre tailors and drapers, he t~ lls them tho weights were 
t hrcndcd on tho valve spindles, &c.; nnd summing up says, the 
boiler hurst 11 bCCilUJC lbere WU!I a lugo exCesS Of rtC&Sure iU the 
boiler immediately preceding tho explosion." '' by not make it 
simple, and say tho bocler burst because thoro was too much pressure 
instdo nt the timo? H e tells them one of the valves did not blow 
off 1\t 60 lb. pressure although twice tried but when the co.p was 
t aken off nnd tbe end of tho valve spin~ho shaken the valvo rose 
freely. Now common sense ou~ht to bnvo whispered, make nll 
your safety vnlvca so thnt the spmd.les can be shaken when getting 
u~ steam, nncl the valvd lifted and turned around in their aeo.ts. 
1'ou nre no doubt aware that had tho Thunderer b~en a merchan t 
ship tho Boord of Trade would not have passed the boilers to carry 
more than 20 lb. pressure. Ho tolls them that there was no risk if 
tho safety valves had boon free. I don't say that tht!re would be 
no explosion, but there would be a danger of straining the boiler, 
which straining, if often l'epcn.ted, might eventually cause a 
rupture. 

.A celebrated Engliah boiler'engineer, on n visit to America, took a 
paunge on board a river steam or that bad a cylindrical bigb-prcaaure 
boiler cnn-ying 80 lb. steam; he looked at the steam gauge, the din· 
meter of the boiler, thickness of tho plates, &c. , nnd foWld that our 
Board of Trudo would not pnss the boiler when new for more t hnn 
60 lb. Fearing an explosion, be walked forward to the atom of the 
ahip; looking up at one of the beams overhead he 1aw out deep in 

Montgomery, nnd (!nrdigan. . 
In less remote t1mcs wo havo trustworthy l'CCords of tmmenso 

fortunes amassed by tho prosecution of mining in these countiea, 
even when all the requisite nl;'plio.nces were of tho crudest dcac•·ip· 
tion, nnd when it wns impomble to go t o noy great depth, bccau&o 
of the water. 

In tho year 1563 lettcra patent were granted to Daniel 
Haughsclter and Thomas ThurlRnd. granting ~~em nil " mi~ts 
r<Jyal" in 'Vnle~, nnd porta of England. .Io 1.>1.i7 a corporat1on 
woa fonned under tho auspices of lords Le1cestcr, Pembroke, n.nd 
Mountjoy, nnd cl\ll(ld ''The Society for W orkiug tho i\line!l 
lw yal. ' Thia company opened up many mine11, but finally leaJ~ed 
thorn to Sir Hu,.h lllyddloton, who, by judicious mnnngemont, 
aoon t•enpod eno~mous profit ; from one mine alone, cnlle1l 
"Cwmsymlog," ho obtained a clear yearly profit of .£25,_000 for 
many yc~>rs. Subsequently o.n Act Wl\8 J>Msed deatroyLDg tho 
monopoly by vesting all minerals in tho proprietors of the soil. 

In later years tho Van mino ha.a gained 9: well: earnod celebrity, 
yiolding from £8000 t o £9000 per month m mmeral, nn•l n not 
annunlJ>rofit of from £40,000 to £JO,OOO, o.nd yet sho,ving no sign 
of failing. The succeaa of this mine has led to the catabliahmeut 
of mruay others in the vicintty, but so fnl' nol e have been so 
auccessful. Many never bad nny chance from the first. 

In hilly count ries like Wales lodes cnn easily be found cropping out 
nt 1mrfaco, nnd prospective mining is rendered easy and inexpensive 
by driving ndit lovels, either to oross cut the lode or on the course 
of it; but, aa a rule, it is not until the lodes have been workod 
below tho aettled ground or vnlleys thnt a rcnlly permanently pro· 
ductive mine can b~J expected. At the samo time, when ngood course 
of ore hna once been properly laid open the money comes back vet-y. 
fnst. 

It is to be regretted that many of the persons engaged in mining 
matters, either as agents ot· brokers, nrc not only rccklellll but un
trustworthy. and rcndy to foist any schomo on the public. One of 
Lho sources of disappointment nriscs from tho system of getting 
hold of old and worked-out mines, ot· mines which were failure11. 
T hese nrl.' ro-cbrilitened, nstonish.ing reports o.re published, lind 
extraordinary courses of oro nro stntetl to have been ldt staodinl{ 
in the - futhom love!. At tho prcal.'nt moment thero llrc mines 
being worked in 'Vn.les which nothing but a miracle could make JlrO· 
ductive, which o.re forced on tho public by advertisements and 
circulnn, ~nd wbicb under different names bnvo ht'en eluting tho 
)nat ten yenrs or so fiontcd, liquidated, and re-nnmcd IHIIf o. 
dozen times, and nre ns hopefully tl8 over reported week after week 
in the mioing pnpu1. 

There nre again a cll\88 of men who mo.ke a living by buying up 
the machinery of o. "sent bnll"-i.~., ruined mine-for a mere 
song, nnd, bavin' jleveral mining captains in their pny (or worse, 
in their d~>bt), tho moat flourishing ot reports cnn be mnuufactured 
at a moment's notice, frequently without ao ing the mine nt nil. 
I t were better for the public to venture their money in nn entirely 
new placo than hnvo anything to do with such concerns. Another 
very common bait is to tlouriab the name of some really successful 
mine which ill more or less in the vicinity. Now, nothing is so 
capricious as t he metalliferous dcpo~;its, and Nature seems very 
obnry of putting more tbnn one egg in n basket, nnd it is very raro 
that two g1•eat mines are found (in Wales, at least) adjoining each 
other, and this is where tho invcstinrt public are led astmy nnd 
risk their money in mining ventureR whose only clAim is that they 
aro situnte east, west, north, or south of tbo "Great So and "o 
l\1ine." At the same time, it is not to bo denied tbnt mineral lode• 
(},() continue their course, and can bo trnced for miles, but they are 
not continuously productive- in fact, productiveness is the excep
tion, and most frequently due to some interruptions iu tho lode, 
such na other lodes or joints crossing. or change in the stratum of 
the ground; o.nd practical miners will prefer a mine situated on a 
pa1'a1ltl1ode to a great mine, to mines on tho courao of the same 
lode. At tho vrcaont price of lead, which is rather under an 
average, nnd wtth a fairly productive minu nnd gooll machinery, 
half of the total produce ought to be cleo.r profit, nnd it ia few 
industries or speculation.a can promise a return like thia. At tbe 
same time, taking into consideration tho great uncertainty of 
mining, no mine ought to be valued at moro than ten yeo.rs' pur
chnae of the net profits plus the value of the machinery, but in 
many CAIC8 ten years' purchnso of tho p>·oiJaiJf~ profit. if aucceuful 
ie nsked and obtained. Le&d mining, if judiciously nod honcftly 
conducted, ia undoubtedly tho moat aecure nnd moat remunerative 
of all mining ndventurea. Mining must alwaya be a apeeulo.tion 
but, taking into considerat ion the amaU amount of capital required 
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to develope a good mint>, the ateady demand for the mineral, when 
found, at a remunerative price~ and th.at there. ia alw~ya the chance 
of a great succeaa, by wh1ch tne origmal cap1tal will be returned 
over and over again in a few yean, whilet the chancea of total losa 
can be reduced to a. minimum, lead mining ma.y be conaidored a 
fair ond promising field for tho investment of capital, and one 
which, now that ao many other sources have fa.iled, ia likelrere 
long to engage the attention of the public. S. H. 

Oct. 4th. 

STJCKlNG 01' SAli'&TY VALVES. 
StR,- A number of theories have been started to account for the 

sticking of dead weight safety vnlvea to thou· seats o.ll of which 
are considered to be more or leae unaa.tisfactory. I ah~uld therefore 
be gl~ if you will permit me the use of your oolumllfl to drnw 
nttent1on to one other theory, particularly as it appears to roo 
to have been up to tbo present time entirely overlooked. 

In in~eatiga.ting this subject, inquiry hns been mainly, if 
not ent1rely, directed to a conaidemtion of the condition and 
action of dead weight safety valves whilst subject to the varia
tiona of beat and pressure existing in boilers when in full work. 
Such inquiry bas doubtless brought out more distinctly a number 
of weak poin ts, and suggested several improvements but it baa 
not 11~own conclusively why such valves stick, or wba.'t should be 
do~~ 1n futuro to preve1~t them sticking. I am, however, of 
op1D1on that the t rue solut1on of the problem will be found by an 
investigation of the condition and action of such valves when the 
boilers a~e not in full use, or when they o.re out of use altogether. 

As an illustration of my meaning I will take the valves of the 
exflodod boiler of the Thunderer, which were of the disc class! 
gu1ded by feathers on their under sides and loaded with den<.l 
weights of some seven hundred pounds each. Now it is perfectly 
ol~ar. th~t when a. boiler is cold an~ there is no pressure of steam 
w1thm 1t to act on the under s1des of the vo.lves, the whole of 
these weights must be resisted entirely by the seatings of such 
valves, and it requires but a glance at them to show moat clearly 
bow little adapted their Mrrow and delicate surfaces a.re to resist 
such immense weights without rtoceiving injul'y. The grinding and 
pounding effect of such masses upon those seatings, when a vessel 
18 under sa.il only in a heavy sea, or l'olling about in harbour with 
tires banked up or out nltogether, must be something very consider
able, as it must alao be even in the caso of a vcaael under steam 
when plunging about in a heavy storm. Need it be wondered then 
that these delicate valve sea.tinga are found to "creep " "diatort," 
"grip the fea thers of tho valves," nnd so on. It aeeru~ to me quite 
reasonable that the soft metal of which they are composed should 
become compressed and burnished till it moves mwards, the 
direction in which it can mCJve most easily, so as in time to diminiah 
sensibly the diameter of the opening, and make it possible for tho 
valve within it to stick. 

That such sticking is not of constant occu1Tence is due mainly 
to tho largonmount of freedom generally given to the feather guides, 
and so long as the valves are not interfered with, to the fact that 
the same forces which operate to press the inner surfaces of the 
seatings in upon the feathers so~aa to grip them, at tho same time 
drive the feathers against such inner surfaces with sufficient force 
to bed them in them, and so destroy the grip that would otherwise 
be set up. When sticking does, however, occur, it al'iaes probably 
from one of two causes-·eitherJ the sideway motion of the valve 
baa not been sufficiently powerful to oountel'act the creeping inward 
motion of the aeating, and ao destroy the grip, or the valve has 
freed itself from such grip, but ba.a been in aome way or other turned 
round in ita ae4tiog so 1\.8 to bring the feathera into aome new 
}>Osition where they have uot previously ft•eed or looaened them· 
&elves, and where they must neoeaearily be gripfed. 

How well thia theory appliea t o the case o the valves of the 
Thundorer ia at once aeen, when it is oonaidered that for aome 
three years her boilers had been out of use, and that during that 
long period her too tightly fitted safety valves, with their loads of 
aeven hundred rounds each, SWaying backwards and fOI'Warda with 
every motion o tho vcsael, had been slowly but surely burnishing 
or grinding against the delicate edges of their seatings, till at last 
they either aeized {aat together, or n Jrip came upon the featheJS 
from which they could not free themselves, a.nd sticking became 
0. certainty. W. PAYTON. 

Brook Groen, October lOth. 

PRELIMH\ARY EXAMINATION OJ:' PATENTS. 
SIR,·-The objection to preliminary examination that I now 

intend to notice is one of paramount importance; indeed, I think 
it is enough in itself to condemn the system contained in the Lord 
Chancellor 'a late bills. I refer t o the delay that would inevitably 
be caused to valuable patents for the sake of inquiring into thoso 
applications for patents wllich would eventually be voluntarily 
abandoned. l n otber worda, the consideration of the valuable 
wottld be postponed to that of the unnecessary. In illustration of 
this inherent objection I will refer to tho figures containe(l in the 
Report of the Commissionen of Paten ts for Invention for last year 
presented to P arliament. The number of applioa.tions for letters 
patent was 4lS61, and the number of patents eventually com· 
plated and in force was only 3049, thereby showing that 1512 wore 
either stopped by tho law officers or abandoned. But it is well 
known that out of theso only an insignificant number arc s topped, 
110 that it may bo taken t hat in round numbers about 1500 were 
abandoned, which is nearly in the proportion of one to three. 

Now what would these figures signify on the supposition of the 
existence of auch a · preliminary examination 8.11 Wl\!l proposed ? 
T hey would signify' that the progrese of many vruuable pa~nts 
through the office would be hindoz·ed by tho inquiry by tho 
examinera into 1500 applications, which, if left alone, would be 
voluntarily aband?ned. Such an amount of unneceuary inquiry 
would provo a ser1ous burden on the shoulders of two ex.ammers 
and four assiatant examiners, as proposed to be "appointed by the 
Lord Chancellor, '' and would consequently involve serio•ts delay 
in the work of the office. These 1500 applications would have to 
be inquired into under tour hends-(1) subject, matter; (2) auffi . 
oiency of apoci6cation; (3) novelty of invention, and (4) frivolity. 
And it must not be supposed that because these 1500 applications 
were eventually abandoned, they were all, or a. large proportion 
of them, obviously inferior to those which were completed, or that 
they would have been necessarily rejected after examination. 

Such considerations show us, that even assuming an adl'quate 
atatf of competent ex;,miners, much unnecessary delay in the 
whole work of t be office must result, and that many valuable 
patents must be greatly prejudiced by the delay. It is to be 
remembered, holl'ever, that all the security for the competency of 
tho examiners was to consist in their a.ppointment by the Lord 
Chancellor, and that the extent and due remuneration of the staff 
was to be limited by ''the consent of the Treasury." Appoint· 
menta by Lord Chancellors have generally been understood to 
mean appointments of banisters o( a. conventional length of 
atanding, not otherwise over much employed ; and the Trea.sury 
have hitherto shown but little dispoa1tion to provide for the 
adequate wo1·kiog of the existing law. Taking into account these 
well-known facts, it i• evident that under auch a. system of 
preliminary examination as that proposed, conducted by such an 
o.genc;r ns would be likely to be employed for the purpote, much 
voxat1ooa delay to vnluablo patents must ensue. Neither would 
t here bo any security as to the legitimacy of the distinction• 
between thoao applications that were accepted and those tha.t were 
rejected. 

Pa.tentees of experience may be appealed to in evidence of the 
annoyance felt by them when the progreaa of a valuable paten t ha,; 
been delayed by the absorption of t he time of a law officer in 
official duties unconnected with patents. Our recent experiences 
a.l11o of the practice under " The 'frade ?tfMks Registrt\tion Act, 
1875," ia very roggP.ative of the a.nnoyaocea that would result from 
official delays in the Patent ·office, where they would be of so much 
greater conae<tuence. 

I might enlarge more fuliy on tho inherent diffioultiea and 

• 

THE ENGINEER. 
objectionable features involved in auch a preliminary examination 
aa that adverted to, but I trust that sufficient has been aa.id to show 
the w~ightineaa of the objection, and to suggest to patentees the 
grea.t mtereat they have in maintaining the existing law, in t>refer· 
enoe to thl\t which has been proposed in substitution for it, m ihis 
matter of preliminary examination. W JLLIAM S1•ENC.E 

8, Quality-court, Uhancery-lane, A.eso. Inst. 'c.K 
October l Oth. 

ON A NEW VOLTAIC BATTERY BY MESSRS. 
F11'Z-GERALD AND MOLLOY. • 

B1 !llr. C. H. W. BIGG!i. 
HAVING used the battery about to be described in a variety 

of ways, and always finding it effective and economical, I 
thought a abort account might prove interesting. T ho battery 
baa been made in various forma, and in one of ita shapes 
especially it differs considel'8bly from thoao in ordinal'y use. 
Aa· will be seen, depolarisation takes place by monos of a 
secon.darr current, and as this current varies directly as the 
polansat10n, and does not interfere with the primary or working 
current, we get a good constant batte1y. One form consists of a 
cylindrical glAzed earthenware jar, made of various sizes, tho 
largest being 12in. to 14in. deep, and Gin. or Sin. diameter. Eight 
or ten co.rbon plates ~in. or lin. wide are fastened by an alloy of 
lead and antimony to a perforated iron ring fitting the top of the 
jar, and these. form th? positiv~ pvlo of tho battery. A .Porous 
earthenware d1aphragm 18 placed m tho MD tre of the large Jar and 
contains a piece of zinc which forms tho negative polo. Tho 
internal resistance of this cell is only about tor ~ of an ohm, 
wllilst the electromotive force is somewllat over ~ volts. The 
form, however, adapted for genero.l purposes ia rectangular in shape. 
The cell ia divided into two liquid·tight compartments by a plate 
of perforated carbon. The perforations are din. or !in. in diamete1·, 
into which are tightly glued plugs of porous earthenware. Tho 
numbel' of porforations vary with the size of the cell, but should 
be as numerous as possible. 'file carboc fo1·ms the positive pole of 
the cell. The negative pole is a plate of amalgamated zino, placed 
in one of the divisions of the cell, about two-thirda of the height, 
and a little narrower than tho cell. I t is bold in its place by means 
of a screw clamp, which also enables connections to be made. A 
binding screw is faatened to the carbon plate, and the cell is com
plete. T he battery is charged by filling up the zinc compartments 
with dilute H2 SO, (1 to 10) and the other compartment with a 
good oudisiug age~n t. The best oxidant for this vurpose is calcic 
dihydro chl'omate (ffi Ca. 2 Or 0,) with sufficient H2 SO, to com
bine with the oxide of calcium and with the sesquioxide of 
chromium produced when the cn.loic salt is deoxidised, forming 
sulphate of chromium. It ia very easily prepared by mixing in 
tho proportions 5! oz. of chromate of limo With 4t fluid oz. of 
concentrated H~ :sO,. It is found best to mix the acid and the 
calcic chromate in the cell itself, thus :- Partially fill tho cell with 
water, add the calcic chromate, then the II:! SO. gradually, in 
order to avoid tho ill effects which otherwise would be produced by 
the too sudden development of a largo quantity of heat. '£ho 
proportions given aro to be used for ov"ry 2; oz. or 3 oz. of lli so, 
used in the zinc compartment. I n telegraph offices, to obviate tho 
use of acid the oxidising fluid ahould be obtained ready mixed. The 
quantities to be used may be obtained f1·om the following equ:1tion: 
fig On 2 Or O, + 4 H2 SO, = UaSO, + Cr 3 SO,+ 5 l:h 0 ·t- :3 0 . 
The three atoma of oxygen oxjdise three molecules of byJrogen 
produced by the reaction of Zn and H,$0... Thus the bat tery 
equation is :- 3 Zn + rh Ca. 2 Or o, + 7 H~ S01 = 3 Zn SO, + 
Ca SO, + Cr:i 3 l:i04 + 8 H~ 0. Tho great advantage of the use of 
calcic dihydro chroma te, besides its cheapness when produced in 
large quantitiew, is the non-crystalliaablo nature of the sulphates 
f!>rmed by the action of the battery. By the use of chromate of 
lime as mentioned, there ia absolutely no effect from the gener11.tion 
of gaa, deleterious or otherwise, so thl\t the use of this oxidant is 
preferable to that of nitric acid (HN03). An intense cuz·ront is 
gcn~era.ted by this form of battery. There is no porous diaphragm 
to moree.se interno.l 1·esistance- the plugs not being t raversed by 
the primary current- and the poles are very near to each other. 
TLe depolariaing or secondary current may thus be explained, 
taking each compartment in turn :- Firat, in that containing the 
oxidant, any hydrogen given otrby the carbon plate is at once ox:idised 
a~d rendered llarmless; carbon alone ia ex.posed. Secondly, in the 
zmc compartment, when the cell is working hydrogen is depo11ited 
on the surface of tho carbon plato. This causes a difference of 
potential to bo established between the two sides of the carbon 
plate, and a current commences, the circuit being completed through 
the porous plu~s and through the plato itself. By this current the 
hydrogen is ox1diaed as fast as it appears on the surface of the car· 
bon plate, which is thus wholly kept free from polarisation. H ere, 
then we obtain tho maximum electromotive force of carbon and ziuc, 
which, so far as I am acquainted, is obtained in no other cell except it 
be the chromic acid cell, and further there is no consumption of zinc 
when the cell is not working. Absolute perfection, however, is 
unattainable, and although under Ol'tlinary conditionil tho curreu t 
is constant, ns will be found if sot to work with no externa l resist
ance, if, however , it is short circuited, tl1er& is a i(Tadual but slight 
diminution of curront at first, a fter which it remains constant till 
tho battery is exh:\Usted. By iucreasiog the number nod c.liminish
ing the thickno&~~ of the porous plugs, anu so decreasing th11 resist
ance of the secondary circuit to a rn•nimum, tbe difference ann bo 
1·oduced to any required extent. One of the most interesting 
featu1'CB of this bntte1·y is perhaps the vuluo of the residue after tho 
exhaustion of work ing powers. Tho soluble residual matter should 
consist, as we have seen, of sulphate of zinc a nd sulphate of 
chromium, thus: 3Zn So,+ Or¥ 3SO, nnu a quo.ntity of water. T he 
sopamtion of these au lpbates has not yot been effected. However, 
by treatment in a variety of ways >\ so1 ics of pigments can be 
obtained which ought to be of groat value in the arts. By adding 
common salt to tho residue we get on boiling chlorides of zinc and 
chromium and sulphate of soda; on cooling the latter crystallises 
out . If to tho remainder be added four equivalents of Pb 0 
for each ono of Nn Cl - snlt- we get oxides of chromium and 
zinc, and oxycboride of lead; which giws pigment, No. 1, shown. 
If carbonate of bnrytn is tldded to tho crude residue, ns showo by 
equation :-3Zo SO, +Or~ 3SO, + GBu. COl::::6Ba. S0. +3Zu0 + Cr-JOJ 
+ 600~, a. very pale green is obtained, chalk may bo cautiously added 
ioatead of b11.1·yta, with a somewhat similar result. I t seems that a 
good green may be obtained by this means without the use of 
arsenic, and this ia on allaidea admitted to be a desideratum. As a 
large number of experiments extending over a long period have 
been made ; and as the investigation is not yot finished, I will 
reserve detailed results for another oppol'tunity. 

l)APER COLLARS. - Among other OlU'ious machines now exhibited 
in the " Great Hall of l'!laohincs " at Philadelphia is one for the 
manufacture of paper collars, an enormous busmess in the United 
States, p1·ortucing no fewer than 200,000,000 collars a year. From 
a roll of thick calendered paper faced with cloth the machine cuts 
the collars in a pair of cutting·dioa, after atnmping tho stitch 
pattern and number upon them. Few, if a uy, collars made 
entirely of paper are now manufactured, the cotton· faced kind 
having driven them from the market. It is estimated that the 
saving in wo.ahing from the use of these collars amounts to 6,000,000 
dols. a. year . 'l'he company which exhibit these machines shows 
in a. glass case a collection of all tho styles of collars in usc for 
twenty-two years since tho invention was made. A remarkable 
relic of patuotio forvou1· is the "Fort :Sumter colla1·," with tho 
stars and stripes printed in coloun on each side. This •• sweet 
thing in collars" had, it is stated, an enormous sale in 1861.- Pall 
iJfall Oa~eite. 

• Brlt!.eh AaaoolaUon. 
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HEAI.TII AND SEWAGE 01'' TOWNS .- A meeting of the Executive 
Committee of tho Society of Arts in connection with th!s subjeot1 
ho.a been suwmoned for 12 o'clock on Tuesday, the 24th mst. ; au<1 
an invitation has been addressed to the surveyors and medical 
officers of health of tho vestries and district boards of works of 
the metropolis, t~sking them to attend, to meet the committee, 
and confet· with them ou tho house drainage of tho metropolis. 

0£NTRJ\ L Al$ IAJ.~ Cot"l'ON. - A co1Tespondent sends us the follow· 
ing abstract of a report by 1'!1. Brodofsky, which appeared in the 
(}olos of tho 3rd ult. :- "::>tops nrc being taken in ltussia for tho 
improvement of the cotton received from Central Asia. Of tho 
50,000 owt. yP.arly worked up (in 1871) by Hussian mrumfactllt'ers, 
only 10,000 cwt. are 1·ecoivee1 from Central Asia and Persia, tho 
rest coming through Liverpool from America (2:3,300 cwt.), and 
f rom Indiu. (lG, 700 cwt.) ()eotral Asia produces now more tllan 
GO,OOO cwt., and til is J'l'Oduction could easily bo doubled in o. shor t 
time; but the Asiu.t1o cotton is little used, as it ill imperfectly 
cleaned, and has short fibres. {)leaned in Russia. there is a loss of 
25 per coot. of weight, nod (taking mto account tho high cost of 
tho trnnsport) of auoul. l~ rouble on the price of a pood (38 lb). 
The imperfect cleaning vf tho cotton is due, of course, to tho 
primitiveness of tho methods used in Asia. As to the shortness of 
the fibres, III. Brodofsky, who was sent to America with the special 
purpose of studying the subject, supposes that it ia not due ex· 
elusively, as n.sserted until now, to cllmatic conditions, but mainly 
to the circumstance that the cot ton tree cultivated in Asia. 
(Go81Jypium ltcrbuceum, Cl. i r1dicun1) is a botanical species different 
from those cultivated m America ((; . ]Jar·badcnse, which gives the 
boat upland's kinds of cotton, ns Mobile, New 0l'leans, &c., and 
a. U1'/JQ1'CUirt, which giws the l:ica Island kind). As to the laa,t 
species, which produces the most highJy-prized cotton, experiments 
of its cultu1·e in Turkistan havo alreauy proved unsuccessful, tho 
thread received being long a nd silky, but too feeble. It appears, 
however, highly probable, from the comparuon of the climates of 
the central parts of Tcxos and of 'l'urkistan, that the (J. JJarbademe 
can be profi tably cultivated in Central Abm, if certain measures 
are taken to ameliomto tho culture. The l:.iocioty of Friends of 
Natural S.:ience in Moscow had, therefore, elaborated a plan of an 
exemplary forn1, for the culture, uni ted with a station fot· the 
cleanwg of the .Bokltara cotton by American methods, and thjs 
was much patronised by Gllncml Kaufmann. llut work having 
been postponed owing tv a want of funds, a private socitlty has been 
founded, with n. c .. pita l of auo,OoO roubl~s, for the encouragement 
oi tho cotton tl'l\.do m 'furkist1m on a large scale. 'fhe society hn.s 
already received a ploL of land of 103,200 acres, and has purchased 
G880 acres of artificially-watllrod land for its farm. The clennmg 
engines, which have a lready proven duJ iog preliminary ess&ys to 
bu tho most useful for the Asiatic cotton, will be received from 
America during tllis autum11, togetlwr with seeds of tho U. 
1Jc£1'ba.dtnse. - 1.'uncs. 

THE NewYonK AND BnooKLYN Bnmcn;.- Tho first ponnaneot 
wire of tbo llrooklyn .Bridge, ovez· the ~tl.llt ltiver, conucot•ng New 
York an..t Brooklyn, wus tLrown across on tho 22nd September. 
Tho travellers arc wire ropes of tbl'ee· Iow·tha of nn inch, while tho 
carrier, thrown across to day, is a cable of one and three-fourths in 
diameter and weighs 21,000 lb. Neady seven years ago- tha t is, 
in October, l lliS9- work was begun on the foundations, piers, 
anchorages, aou approaches of t his great work ; and that being 
finished, the superstructure or lmdge proper is commenced. A11 
the connectiotl of the ono million City of Xcw York with the 
450,000 City of llrooklyn is a matter ot some importance to the 
fol'mer and of very great importance to tho latter, let us take n. 
glance a t what the proposed bridge is to be, what it it! to cost, and 
how it came to be bUJlt. A granite towet· rises on each bank of 
tho river, and behind eo.ch- Jarthor up town on both sides- is an 
anchorage, froru wh1ch an approach luvelB the track down to the 
city grades. The followin~ bgures nrc fct~t measurements of the 
bridge:-

Loug-th of rlvor span . . . . . . . . . . 100[; 
J..ougtb o£ Now ) ork laud span . . • • . . . . 1:170 
L\lngtb ot lJrook'Jn l1ud 11pm• • • • • • . II:S& 
L<mgtb Of ~()W \ urk llf>PIOOCh . . . . . , . . 15112 
Luugtb of JJrooklyu approach . . . . . . . . Ill 1 

-
Tot.ullunglb.. . . . . . . .. • . uusa 

The towers upon thu two banks measure, i11 
follow: -

feet nlso, as 

Delow high watur .. .. 
l<'rom lllgll wat.or t.o road way .. 
Above roadway .. .. 

'l'otal height of lowurs 
The width of the 10adway with its 
follows:-

Two carriage roods, 18 o~h . . 
Two Cllr trucks, 1:1 CllCb .. 
i>romonnde for (0\lt. pn.ssoogora:: 
Dlvl.slouts . . . . . . . . 

•• 

. . 
fivo 

• • 

.. 

• • • • iS 
.. • • 1 :1~ 
• • • • 1411 

-
• • . . .. 302 
tracks is made up a a 

. . .. •• 96 
• • .. :!U 
• • •• ) 0 

.. • • .. 8 

. Total width of roadway . . . . . . . . S!J 
The mam suppo1 ter11 of ~his irnmeuse work a1·o {our wire cables of 
steel, somctbwg over :~600ft. in length and somoluin. in diamote1·. 
'fhcso are to .he str~t~hcd f1 ?m nnchorngo to ancho1 age. They will 
b~ wrought m pOsJ ti.on. JJ:nch is to cousi~t of some GOOO sepn.mto 
WJres, two of whiCh will ho Jo.id a t a time. Tho two 
cables, of which tho tirat was laiu to·day a ro to be mnde into 
an endless . cllllin/, whi~h will bo dl'iven 'by nn engine on tho 
Brooklyn s1de. lbo. w1res of tho grand cables must be claspe:tl 
tCJgether, lllid for tb1s purpose a tempornry bri<lgo must bo built 
aU t~e woy uc1 o.ss. Tins will be tho next work no,v. 'l'wo other 
1. 75ul. cableM Will be thrown Mross on tbe upper side; and thus 
the ~thor two gruncl cables will go on a t nearly tho sumo time with 
the ti rst ~w.o all four at the aarno time, that is to say. 'fho wiro 
to bo used m thebe gnmd cables is what is known in the tmde as 
No. 7 gu.lvauiseu steel wire, about ~in . in diameter. Bnch grund 
~able is to consist of n inetelln strands, and when these a1·e clamped 
mto a ro.und form the whole \vill be wound spirnlly with 
N~. 10 wu·e so closely pressed as to be w:"ltl!r-tight, the whole 
be1!1g saturated w1tb 1nunt dttring tho p1 OCI!SS of construction. 
It 111 expcctetl that two mouths wiH be sullicient t ime to completo 
the tenljlorary cablell, and thc.n Will begin tho work on tho grMd 
c11blea. Thu time 01 t.hi11 }H'CPI•ratory wo1·k depends very much 
upon. tho we.<~Lhllr, 1\1:1 !\ttlo crm bo dooo duriug high winds and 
not.lung dunng !o~:;s. Ibo cxpvnso of tho work thus for lHIS beon 
6, 7Cii>, IH1.1:& dole. w items aa follows :-

Dol~. 
r .::wds, l)ulldJngtl, &c... .. . . . . . . 1,:00 1,4JS.27 
MuLonnll!.. .. .. _ . • •• . • 2,61•1,7111 .94 
'fo contruC[Ors . . . . . . . . . . . . 1,161,tiii\I.:S:! 
l!:uglucur .. · ljillarios . . . . . . :!6:$,11$-0CI 
)lil!collauoous . . . . . . . . . . l,a:a,a~a.:.t 

The item miscelhiuies includes some dextrous stenlings during tho 
~nrly st~ges of tlle movument, it is alleged without restraint . 
The receipts reported recen tly by tho t rustees arc the following :-

Dols. 
• • ~, •lUfJ, 000.00 
• • :!, 10U,UOO.UO 
., :!I) I , !11:1.:!' 

From the City or Brooklyn. . . . . . 
l•'rom tiJo ( ' lty or ~uw \ urk . . . . 
l"or routs, lnt\lr~st, nnd ''uiu11ulus 110ld .. ----

'l'otnl •ucoipts . . .. .. . ll,71lll,l\l.l.:!·l 
From tbeso figures it appears that tho trustees have 111 hand now 
about 10,000 tlolB. l!;stowated tlltlt htwe been given to tho public 
vary as to the r~mouut yet noeessnry to complete tho bl'idgto ; ~Jut 
it appears tbtLt, dcducttog tho aavmg that will come of ut1hsmg 
the lauds purchnsed, the futuro espvn~o <>f tho t1 u.stee11 <ill toltl 
will not cxcectl•!,,jOO,OUO tlola., which maha tho round coat, from 
first to lnst, about eleven <llltlt~ CJU!Lrtllr nHlhone, nnd that will not 
be much ovc1· twice oa llluch aa tbc oric;inal cHtim ~~. to, whtch wu~ 
5,000,000 uola. 'l'he saviug that will result from utiluilng the 
lands purcbttsod come of tno part ot the lnnus which mlly bu 
used for othet· purposes, of tho material uow on most of tho lnnda, 
and of portion11 upon which the buildings o1· parts of them may 
remain muse as they nro.- Stand<wd. 
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FOREIGN AGENTS FOR THE S AI.E OF THE ENGINEER. 

PA.BIS.-V adamo Bol"VUt7, R.u de l4 Ballq\U 
BBRLIN.-ABIIXB and Oo., 6, Uf\Ur dtl' Ltlldm. 
VIENNA.-Hcamt. O!!t\Ol.D and Co, Bool:ulw1. 
LEI PSIC.-A. Twn:nuna, Bookldur. 
NBW YORK -TuB W JLLK&B and Roocaa Nsws CoMPANY, 

81, Bu.bMIWtrHt. --
TO CORRESPONDENTS. 

••• I n <n'tkr Ul CIIIOul trouhU ana eonftUwr:. ~ jillcl it ncuua.rv to 
inf<n'/"4 corrupondentl that letter~ of mquary aclclreuea to I& 
puUic, and mknr.Wl (<n' inttrtion in tAil column, mmt, in all 
cxuu lit auompa»i«i by a large envdope legibly direet«l by the 
tJJI·il~ to hinLitl/, /)tlt bearinu a 2d. po1tage atamp, in order that 
annctra rettiwd by tU may be fonoo.rdtd to t&ir dutination. No 
notice will be taken of c:ommuni«Uwn.~wliich do not comply with 
thue in~tructWnl. 

• • • We ca.nnot untkrtake to return dra.wino• <n' nwnwcriptl; 10e 
mtUt therefore requut con·upondenu to keep c:opiu. 

• • • All letter• intended for i"'crtion in TR£ ENOIN£ER, or contain· 
ing quati'>n1, mtUt be accompanW.l by the name and addreu of 
the un-iter, not nceu~arily tor puhlica.twn, but a1 a proof oj 
good. faith. No Mtice whatever wiU be ta{·en. of anonym.ow1 
c:ommunicalwn.t. 

J. D.--1\o il\fringn•Wtl. 
0 . W (Acuckw Grecn).-Appl.f to Mturl Jolu~M>>l ond MaJII•"J, Ileal/ott-
~~- . . . 

G. £. W.-.Ail the i•vor>naltO•I 1ct J)OIItu O•l the '''~ftl 1•cu conta111cd m the 
pctr<IQI"a/1/i !IOU IJU.Olt. • . n. A.-7'he g•rdtr ll•ould /1( of tht ordnwry rolltd -"''" ltc/•011, 'WIIh t1/Uill 
top and llottou•_llangu. If ¥014 '"'concrete JIO" volt ha.e to turn orc!.u. 
In 1M Latter Ml~ you 11toul•tl•ll~f tll-•1 "O•t girdu• i/'oll• tltt lo~fr Jfll•>!lt 
11./.out fov.r ti'"'' tlte buatltll ofll•e upptf'. 

C. 11.-BorloU~ on the "Strmgt/1 of i\f(Jte•·iall." Tlu lhuoring ff»"Ct i~ 
mecu••rcd 1>11 tlv llrUt cut lliroug/1 and ll•e ltt~~Ue 1trttt(llh of tht Mntcrial. 
Tl.tu, 10 "•<ar ll•rtwgh one "t••arc tnch of fair Iron trill,.,,,,.;,., a '.'m111 of 
a/.out 211 tOM, bMt lhtl <lou 1101 0 pJIIJI to 1/ltartll!/ IIIO.QIII\U 1CO•"L"\II(/ ~ItA 
tJ,carp I•I!Jto. 

C. W. ll (Tomybwlcb).-/11 Idling Com WI ortloublc·_tlutl>otltTI,IIU,ti4•••Uhould 
be I ttl /fflll~ tht.JI "' .11 r1t under til t lioolcr bottom, ttnd thrn nlhtr r•ght rot•nd 
t/1t IJOtltr. or tUt IJitil, IIIC prodlltll of COIII/.t"liOtl pa> t .. tqat tile frO oil end 
oltltt /,t~oltr and ntllning IJf"L otong taLl• 11de 1Vhtn a l>otltr •• II'"' •t 
tlttCtrcu/at•Oll II Wi]JI"Ott<f, 1>-COIUI 1tQ(~ b'IOol the /.ouon!l fiOill( Cliolltnt 
lu Cnll~ lloiiOoll, the tmopvo.turt II/ the !JfUU /l(ottf! too ho(lh to''"''"' t/,04 
tollm t!.t•t .flrlt l«h'f llieJfo« WI~ lloilcr1 art 10 «t th4t tlo.e _tla••l.f .Jirrt 
pGUU TOU•IU allll 1/itn. Unt fl/ aU 1UWa tlif b01t0111, cold 1CO./(f tRill/ llf 
fount! bflolll the lloi.(A lo11{1 oftcr 1tta"' '' up to a prtuurc Qj ~(Ill; 01' 10. 
IJI''- llou occur~ ot .., oiJ,•oQJU t11al the l.o.tn u miiCit 1trai.~ "' lilt cro114 
«a,LII b; ulllqotat czpaMum.. Tloc 11rtat ob_;c:t to Ltt]l in 'itv ilto /ilaJ the 
boiltr plotu 44 tl}ttally o• po.u•bv rttl o.-n-. 

SUBSCRIPTIONS. 
Till! EsOINt:£R "''' b• l•t•d, bt "''"', fr-o,, any •lell:I«Otllt j,, toac•• or cou11tr., 

at II•• (ILI'IOIU ratlll«Y •Lal.otW , or u CCJ•l, V' prtfcrrt•l, /1( 1upplwl dio•tct 
frO••• tl•t o_otcc, 011/M fol/Qwvtglrrm-1 (pawl"' ad~antt) :-

ll<•lf-ytarl; (111clttding double nu .. Wn-) • • • • • • £0 Hs. Gd. 
Y early (indwling tvo dot•bl( ''"mbtl•).. . . . . £1 9s. Od. 

(/ credol occ«r, an at•-a chargt of 110() lilitlillOI and 1ixpt1u:t per a n.tu''' 1~itl 
btmadc. Tn& EI'OINUR il rt{IYttrul./o•· t,-al\l,niu>cm abroad. 

CIDtlt CaM• for binding Tnc Esonn:za l'ohmu, pri« 21 lld. w.ch. 
Th.t. follDving Yolumu of Tu& ENOINEER cao\ be hall, pN:t l i)J. caclt.-Vol& 

6, 10, u, 21, 24, u, 20, 87. as, so, •o. 
Foreign Sublcriptllm-l fo•· Thin Paper Cop11-t 1Dill, until/IJ.rlhtr 110tkt, be 

tttti1'td at tlte fotlolring rat,_. SubttriWr1 poylng 111 adcantt at the 
foUo"''"fl rau• .-.It rttci•·t Tux E!iOt-otl!f'l\ t"tt.l:lt ond polt-fru S~~.b
«''"tptoon.t unt/.; Pflf( {)fll« lhtln' 111\UI W O.CCOnlfXMU•I by ftlltr of tu.l\·iu 
'" ••~ Publill•cr. Tluct Po per Copiu m4y w haA, V pr(fcrrtd, at incrtiUtd 
ratu. 
&"'"lance by Poll-o.Jict Order. - Auatnilla, Bolgl UUI Bruil, B rt UAh 

Columbia,_ Orttl.lb Oulnna, Can~~.da, Capo of Oood B o1;101 b cnmark, Egypt, 
Franco {Parlll only), Ocrmany, Olbraltar, India, Ttruy, Japnn, )faltA, 
Natal, Notbcrlanda, Now Brun1w1c.k, Newfoundland, Now Soutb Walco, 
Now Zealand, Portugal, Roumnnla, Sw1t£orland, Tuman.la, Turkey, 
Unltod St4toe, W011t Ooaat of Alrtcn, Wcit IndJco, Cb.iuA, via South
ampton, .£1 lOt. 

Rmuttance /,if Boll in Lcmdtm.-AuatrtA, Bucn011 A:pTOII, Coy lou, Frn.nco, 
&nd Alaortn, Orooe4, IonlAn lalanda, Norway, Panama, Peru, .1\uuia, 
Spain, Swodon, .£1 1Cil. CbW, Domoo, And J avn, f ll 6&. 

ADVERTISEMENTS. 
• . • Tlu tAar{!tfor Ad.wti«uvnll of four l111U Clnd v,vur i4 tl.rtt lluUinq1, 

lor t'UYJI to-o lin'l ajkroco.rdl OllC VtiUutg 4>od 1i.cpmu: odd ltntl Qrt 
cltargttl one 1htUong. Tlu Luu a~v-agu ••ght toor(f• Wl1m on ad.·tr· 
l t«ollf"itt 111-t(UI'I"U an indt or mo.-c th.t. cl1arge u tm thitlingl per inch. A ll 
•ingtc adwrttMmtntl frol'l tM country mtwt be actotnpanitd by ''a"'P' 1n 
Pl-l1"1(lll AIUrnate advtrll.ftnltntl "'ilt iJ, ill-ltrkd •••Ill all PH&elical ,.,_ 
fll'lorft,, lntt Nqll.larily tlliiMI be (I~UU«IItud •n any ""h ca4t. .AU 
ad-rtriiMIII('Ill, c.u•pt wtt.l:lv 011U, arc ta.l.-tn 1ubjc<t to th\1 clm(lltioll. 

AD-r&IITIIClilltn o.u<)<Ot" 111: h•••••o IJIIUU Ontuluto o1trou Sas o'<71.0Cit 011 
Tuuquu ~''"'"o ,,. c•gu Wur.. 

• . • Ldttrl relating to adi!crti«,ltntl and U..e pu/;lithinf! dtparll.lmt oft~ 
paptr arc to be a;Wrc1ttd to t/14 Pllobi..Atr M r. George Lfopold Roelle. all 
otlltr tttUTI to llf addrt~~c.J to tl•c Bdotor o} Tn& ENOIIIII!8, 163, Strand. 

DEATHS. 
Oo tho ~lb lnat ,Ill hl.a ro.ldonco, 170, Lowiall3m lllab·rotld, Now t:r0oo11 

Toox.u PA I.ll&ll BAKt:ll, C.B. ltlt)}CCI.or of Mnchlucry, n ~-.nod IMu ol 
B . M. Dockynt'd, Cb.nlbnm, ftiud 08. 

On lbo 4th lmot., nt bl~ roaldoncc, LlaMmnllut'd, Omngh, l r~~lnntl, 
i\fr. MA NS£11011 Ct:Ol\Cif! JJ U~ II\IOIAN, c. ~. ngcd 41 .)'OUril, olcuply 
regret to<! 

THE ENGINEER. 
FRIDAY, OCTOBER 13, 1876. 

LOCOMOTIVE TORI'&DOES. 

O!'m of the most remarkable ph~ of · modern warfare 
is the employment of mechanical powers to transport ex
plosives to the precise locality where they can prove most 
mischievous to an enemy. In the days of Nelson ships 
fou~bt with carronades, stumpy guns of considerablecnlibre, 
which pounded the wooden waUs of a ship to atoms by a 
hundred blow~. The duty perfor·med by the Victory's 
artillery was identical with that performed by a Roman 
battering ram. I n the iield, again, Napoleon relied on the 
round shot, which, as we nre grnphic.·uly tolJ by the his
torians of the time, mowed lanes through the columns of 
an ndva.ncing foe. Grape wa.s used at sea, or on land, only 
at close quarters. It wa.s practically uselt>ss in naval 
warfare, save in resistin~ boat att..'\Cks, or covering the 
landing of troops, while rta short range and unequal dis
persion greatly limited the scope of ita powers when it was 
used in land bnttles. To the American general Paixhans 
is, we believe, due the credit of first employing shells in 
navtll warfare. In saying this we do not foa·get the labours 
of Cohorn, and we nrc not obliviot•s of the circumstance 
that "bomb ketcheR," M they were termed, exi11ted nnd were 
used from a comparatively early period. But to C:eneml 
P aixhn..tls belongs the credit of using guns which threw 
shells directly into ave ~el without going through the cer·e
mony of first letting them rise high in the air, and then 
fall, if chance so directed, on the deck or down tho hatch
way of a ship. The proceAA of denlopment has gone on 
steadily for very many years, and modern nnval artillery 
relies principally ou the effect of shell fire for ita efficiency. 
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The 80-ton gun, for example, would be comparatively a 
very useless weapon if it could project agn.inst our 
enemies' ships only olid shot. A ma.~ of irou weighing 
1700 lb. tearing through a ship's sidt- above the water line, 
and clear of engines and boilers, would do but little injury, 
save of a purely loca l character ; and n. great mn.ny suc
ce:lSful round~ would have to be fired from the great gun 
before even a wooden ship to which the weapon wa.s 
opposed need succumb. But in point of fact the chilled 
shell proper contribuLcs ouly indit·ectly to the desLt"tlCLion 
which a heavy gun can accomplish. The object and pur
pose of modern naval artillery is to t.ra.n.sport from the 
decks of one of our own ships to the decks of an enemy a 
he:wy charge of powder, which is ignited at tho moment 
of its arrival. If the shell explodes outaide the ship, 
although in coutact with her, half ita efficiency is 
~one. A shell, nfter till, i.i but. a transport wagon carry
tUg a charge of powder; and thfit shell and that gun are 
the best which place the transmitted charge of powder 
ju~t where it can be exploded with the most efl'ect. It 
will be seen, therefore, that we have here a totnl change 
in the purpose of artillery; and it follows that if the ex
plosive could n.s well be put on board an enemy's ship by 
any other means as by the uRe of a gun, then guns would 
be comparatively u~eJe.q . The shell i ~ tlw gre<\t eugioe of 
modern warfare. I n olden times tho gun took the place. 
'fhe modet n guo is, however, merely au energy trans
mitter, and in so far it occupies a secondary positton. 

A little reflection suftk4.111 to show that we are not 
confined to guns n.s the only means of tram~portiog 
explo~ive charges to an enemy'~J decks. Various othet· plant! 
have been sug~ested. The late Lord Duudonald pt·opo$e.l 
during the {)nmean war that. about a gallon of chloru.Je of 
nitrogen should be carried \tp over Sebastopol in a balloon 
nud then suffered to fall into th:tt town. The resulting 
explosion would, no doubt, have cleared Sebastopol, it.-1 
fort.itications, and its fleet, off the face of the earth. Tho 
scheme wn.s wild to the ln.st dcgt·ee. The explosion of a 
Ringle drop of chloride of ni trogen has been known to 
completely ruin n large laboratory; and it is tolerably 
cert-ain that more than a few drops of the most terrific 
compound th:~t has ever existed have uever been made. 
Tho use of balloont~ for dropping shells into an enemy's 
camp has oft.en been propo!ictl, however, and not many 
years since a somewhat eminent authority suggested the 
use of an improved form of the old Roman cat.apuJt for 
flinging ga·eu:tdes aud smn.ll shells into an enemy's trenches. 
P owder wagons provided with a slow burning fuse have 
been purposely suffered t? fall into the hands of an 
enemy, who, removing the wagon to his own lines in 
ta·iumph, has sub equently suffered severely for his 
rashness. 'uch a practice would hardly, we may say for 
the credit of humanity, be recognised as legitimate in 
modern warfare, although there is rel\::lon to l.ielieve that 
infernal machines assuming the form of blocks of coal 
have not only been suggested, but actually manufactured. 
The diabolical scheme of Thomas, which must be fresh in 
the memory of our readers, supplies another method 
of placin~ explosives on board a ship or in some 
other locahty where they are intended to effect destruc
tion. All such schemes, however, have hitherto possessed 
bnt a tifth-rate importance as compared with the gun, 
which above and beyond all other agencies pu ta in the 
hands of the sailor or the soldier the means of lod~ing 
his shell just where he pleases. There is reason to beheve, 
however that the gun will not retaiu this absolute aud 
overwhelming supremacy; and indications aa·e not wanting 
that in the immediate future means will be pa·ovided of 
efrecting aU that the heswie.st gun could accomplish in this 
way and a little more. We allude, of course, t.o tho 
locomotive torpedo-a weapon with p1·obably a great 
fu ture before it. 

·o long as the torpedo was an anchored submer~ed buoy 
its utility wn.s limited. The ship which it was mteoded 
to destroy hnd to go to it, and 110 long n.s it was left alone 
it woultl do no one llny harm. The llt.\rvey torpedo and 
the steam torpedo boat both enormously increased the 
power of the weapou; they each coufen·ed on us the power 
of tmusmission; it bee.'\ me possible to take Mahomet to tile 
Jnouutain, as the mountai n would uot go to 1\la.horoet. 
.But it is obvious that very grave objections exist to both 
systems of attack. The torpedo launch ca.u on.ly be 
manned by volunteers who go on a forlorn hope. Not only 
can they expect no mercy from foes whom they must, in 
tbe nature of things, attack insidioUI:lly, but they 1·un the 
risk at the best of times, when they arc most successful, of 
~hariog destruction with their enemies. The vessel 
towing a Harvey torpedo is again in much the same 
plight, and it is probably true that if several ships were 
operating together, the u.se of a llarvey torpedo by one 
ship migllt seveJ"ely hamper tho movements of het· consorts, 
who would be compelled to give her a tolerably wiJe 
berth. The so-called nsh torpedo promises to fulfil every 
condition that an engine of the kind can be called upon to 
perform. It is trufy a. locomotive torpedo, and 1s tho 
most recent embodiment of the system of carrying on 
board-or into immediate pr,oximity with-a foe at a 
dist..'\nce the explosive charge which is to work her destruc
tion. We say this with a perfect cogniMnce of the imperfec
tions of the Whitehead tor~do. But we are, at the same time, 
in po >A ·~ ion of facts which tend to show that it is suscep
tible of very important and valuable improvementa. A 
great deal of money ha.s been expended by tho British 
Government on the invention since it came into their 
hands; and although a Yery commendable spirit of retict>nce 
restrains the officin.l pen, enough is known to enable ua to 
sa.y that the mnge of the weapon haa been so enormously 
augmented that it probably equals that of l\ very heavy 
gun, instead of being limited to a mile or so, while the 
difficulties which have been encountered in guiding it 
appear to be oue by one disa.w earing in the bauds of the 
intelligent oflicers who have charge of the iuventiCin. The 
Whitehead, or, more strictly speaking, the Woolwich 
torpedo, is now really a. 8\tbmnnne boat, some 25ft. long, 
capable of running a dist:mce as went as from Portaruoutl1 
to tl•e Isle of Wight, the direclton of it.s motion in still 
wnter being prnctic.'\lly a right line. It is evident, there -
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fore, that for harbour attack it can probably be used with 
tremendous effect under certain circumstances. Thus a.n 
ironclad, by taking up a position at the mouth of a large 
harbour, and at littcb a distauce that she. would be pr_nc
tically Mfc from the gunA of land forts, ought, by scndmg 
in fish torpedoes, completoly destroy a fleet tn_king refuge 
under the g.ms of the forts. The weapon m1ght also be 
employed for cle.'lring ground torpedoes out of n channel. 
In such a. C.'\.Se it would assume a far simpler and cheal?er 
form than that given to it when used to carry an explos1vo 
charae. The great difllculty to be overcome is to give 
it tl~e power of always moving st.roight forward exactly 
in the dirt-ction in which it should go; and this has 
been partly accomplished by very ingenious apparatu.s 
depending for its operation on the inertia of a. 
suspended ma.s.i. It would be quite possible to use a. 
gyroscope for the required purpO!>e1 but the ditliculty would 
remain that if the deviating force be grea.ter than the inertia 
provided can overcome, then the torpedo wiU assumP a 
new line of motion, and resist any secondary deviating 
force a.s strongly llB it resisted the first. We are not aware 
whether the principle of the gyroscope bas yet been 
adopted in steering fish torpodoes ; if not it ough~ to be 
tried, as it promises weU. lL does not seem t.o us, wdeed, 
that a.oy impassible obst.aclo exists to the cou!itruction of 
a fi8h torpedo or· submerged boat, which sh:Ul possess 
automatic steeriug power sufficient to pre!!erve a line 
sutficiently straight to ensure that the wenpoo shall strike 
so large a mark us a mnn-of-wru: nt moderate rnoge. All 
that can be saial cer·taiuly on such a subject, how.::ver, i.<t 
that the locomotive torpedo becomes day hy day more 
m:mnrreable; and it. is not impo:;·ible that naval ofli~r-s 
will s~oo be placed in pos..~ession of tables of dl:lviation fot· 
their gu idance wheu utJiog the toa·pedo in 1\ current. 
These t..'lbles would show, for exam ple, if a sllip to be 
:..ttacked lay north of another at a range of &'\)' two miles, 
how many poio ta to the we:~t the head of the torpedo must 
be laid to provide for the effects of n. current flowing at a 
given velocity in an easterly direction. 

T IJ E "CIENCE DEI'.\RT:UENT AND TilE SPECIA L CO~I:U ITTE£ 
ON TEU:OnAPIJY. 

A BLUE-OOOK i.d extremely del i~btful readiug for a student 
of human natw'e and human failings. When tlrat Blue-book 
is the report of a special committee the interest is intensi
fied. Men, however, accustomed to the paths of everyday 
life, look on th&Ae booc(S with abhorrence. · Manufacturers 
profitably wielding the united labours of many workmen 
cannot be oblivious to, nor help feeling annoyed at, the 
incompetence shown in so many of t he Government 
departments. The revelations contained in the report on 
the telegraph syt~tem are, M we have shown in our articl~ 
of September 22nd, too grave to be passed over lightly. 
Here incompetence seems to be a rule to which there is no 
exception. Every division, every subdivision is shown to 
be wanting. In one branch we find men with high 
salaries and no duties, then others with low snlaries doing 
work not their own; here a town wherein little is dont! 
costing thousands of pounds more than a town over
whelmed with business. But the worst :u~pect is, thnt no 
one seems to learn by experience. Ignomnce rei&rns 
supreme. The highe~t on:icin.ls are ignorant. of aught that 
concerns the practical working of It telegraphic system, 
and these ml!n have to decide u~n th~ suggestions made 
by their Kuper·ior~ in pay, posrtion, :1nd knowledge. If 
such is the management of the higher branches, what is 
that of the lower 1 This is rendily answered- there is no 
management wltatever. One wCiuld naturally suppose 
that every telegraph manipulator would be able to say 
what wn.s the fault, ru1d where it exit~ted, whenever 
derangement of his circuit occurred. But such is not tho 
case. The Goveromeut certainly established schools in 
which to train the men employed, yet their only object is 
to turn out manipuJators with tbo gre~test speed. The 
instruction given in these schools is of a merely empirical 
character. No scientific knowledge even of the most 
elementary nature is imparted; and the clerks may, and 
ordinnrily d .>, leave without knowing tbe principles of a. 
galvanic battery, the nature of a circuit, or possessed of 
tbe most ordinat-y notions of w.hat produces the motion 
of their needles. Such methods cf instruction as are now 
put-sued art- not calculated to give that kind of teaching 
and elementar.v scientific training, without which clerks 
c.•moot efficiently perform the more intelligent duties pro
po ed to be assigned t.o them. Various su~gestions, of 
course, are made to remedy this state of afflurs, but one 
and all seem to us alike objectionable. The committee 
knowing the benefita arising from superior knowledge, as 
seen in the · case of India, advocate travelling instntctors 
to go from offi ce t.o office to impart that elementary scien
tific instruction which has hitherto been so much neglected 
in the training schools. A worse plan could hardly be 
devised, for probably "hen the instructor arrived the 
clerks would be busy or off duty. The time at the dis
posal of the instructor would not be sufficient to do any 
good, and the instruments would be in use. Another 
plan is to give bonuses, prizes, and gratuities, to promote 
from lower to higher grades thoS6 who po!:>Bess the re
quired technical knowledge. Certainly promotion should 
take place in tbis manner, but we object to the principle 
of givin~ prizes. The prize is future advancement. 

It is smgular that the committee seem to have known 
absolutely nothing of another department which professes 
to give exactly what the Government school de01es. We 
hope this Blue-book will lead men to look more into the 
working of this second department, wbich we believe to 
be whoHy unsound. We refer to th~ Science Department 
loca.ted at 'outh KensinBton. As we d~ ire especially t.o 
caH attention in this arllcle to the practical utility of the 

cience Department, we may be allowed to glance casually 
at the history of science teaching. Not till t ho com
mencement of tbe present century was any effort made to 
give scientific education to the masses. Political economy 
wa.s not understood, nay, is not understood ; and although 
we make feeble jokes about "knowledge being power," 
we wait for better days instead of working. Were it not 
that there exista a small mino\ ity of energetic workers, 



260 THE ENGINEER. 

we should have to wait a. lon~ time for 11 better days." forthcoming winter. 'l'he Government could easily in6u
The inauguration of mechanics institutions was the first ence the telegraph employ6s to attend these classes as far 
step up the ladder. In the year 1800 Dr. Birkbeck com- as their time permitted. The chance of promotion would 
menced his classes at Glasgow. Success attended his prove a sufficient inducement in the majority of cases. 
efforts, but twenty yeat-s elapsed b~fore the idea was 'TI1Us, with the machinery in existence and at hand, the 
followed up. A few gentlemen at Edinburgh, in 1 ' 21, Goveruruent, without any inct·eased expense, has the 
who felt d1sposed to encourage the experiment, circulated power, if it possesses the will, to enable its employes to get 
o.. prospectus among the meclianics, announcing cOlll'Ses of the scientific training they require, and to ensure a 
lectures on mechanics and chemistry, a.nJ the openin~ of a continual supply of the trained material. Our readers 
library of books on these subjects. Dr. F orbes auCI b'lr. must not think that we desire to hinder the work of the 
Galbraith delivered these lectures, which were so much Science Department, but we would so reform it that its 
appreciated that cla.~es on architecture, farriery, also work should be useful, and not useless. It will be impos
arcbitectural and mechanical drawing, were held during sible to turn all the men now employed into scientific 
the summer recess. In 1 22, mainly through the n.dvo- workers, but it is possibla to fill up vacancies with none 
ca.cy of tbe MecltartiC8' .. llagazine, mechanics' institutes were but competent men. It is well known that such men 
formed in the metropolis and elsewhere. We owe, then, exist in considerable numbers, who have ~:>tudieu at 
~Glasgow .th? cred~~ of having made the fit-st s~p. It Gln.s~ow, ~dinburgb, and Kin~s College. Such men 
lS ch.aractensttc of ;:>cotsmen to be ready tv recetve new requtre a Ingber salary than the mcompetents at present 
truth whensoever it comes. The philosophy of Newton . employed, but the saving arising from a reorganisation of 
was taught in cottish universities long before it was the Telegraph Department would more than supply the 
substituted for the Cartesian hypothesis at Cambridge. necessary fu nds." 
When, however, the light began to dawn in the South, the 
mass of thinking 'men was permeated as by au electric RAMSBOl'TOM's WA.TER·Tn.ouons. 
shock, and educational establishments a.rose on every hand. Mn. R A.MSBOTTO:)f

1 
<'f Crewe, when he patented in June, 

It was soon seen that mechanics' institutes and scientific 1860, his extremely ingenious system of .filling tenders with 
lectures were worse than useless unless those who joined water while a train wa.s running at spPed, granted an ex
the one or heard the other could read and write. Then elusive licence to the Loudon and North-Western Railway 
twose the wail for elementary education. Church and Company, and as a consequence other companies were pre
chapel bestirred themselves, and tbe awakening of EnglJtnd eluded from using a device tbe practica.l value of which 
commenced. We are not quite wide. awake even yet, but was not fully recognised for· some time. By the aid of Mr. 
steadily approaching that enviable condition. Then came Ramsbottom's invention the London and Nor th-W estern 
a lull in the formation of institutes and tbe giving of Railway Company were enabled to run trains far gr~ater 
lectures, which lasted till the year 1851. The first great distances without a. stop than had ever before been con
Exhibition created a revolution in the world's h istory; it templated; and to this circumstAnce WM due in great 
gave an enormous impetus to primary education; it tlrew measure the acceleration of tbe mails between this country 
attention anew to scientific training. From 1800 to 1851 and Irelanu. The use of the water-trough was, however, 
progress had been slow. The labours of Watt, H arrison, by no means confined to the Irish mail, and express trains 
H argreaves, Arkwright, Wyatt, Cartwright, Stevenson, were run without a stop between London and Rugby, and 
Smeaton, &c., had cleft inertia and prejudice asunder. thence to Stafford, Chester, and the North. The advan
The present generation cannot underatand the fight these tage thus possessed by the London and North-Western 
men had to wage, but prejudice gave way with the Company was very considerable. The benefits conferred 
increase of knowledge, and knowledge increased by more by lou~ continuous runs on the travelling public were fully 
general education. The res;llts achieved are best seen in apprectated, and rival companies were compelled to follow 
the increase of population in the districts most benefited suit. But to do this it became essential to carry en(\rmous 
by their labours. In 1 01 the population of Lancashire quantittes of watet·. Tenrlers grew rapidly in weight and 
was about 672,000, in 1851 it was 2,031,000; in 1801 the dimensions; and from the modest 15 or 20 tons loaded 
population of Yorkshire was about 818.0')0, in 1 51 it was which they formerly weiahed, the dead or 1mpaying load 
1,886,000; in 1801 the population of Lanarkshire was transported soon equallea or even exceeded three-fourths 
about 147,000, in 1851 it was 530,000, an increase varying of that of a powerful locomotive. Thus we have now 
from 109 to 258 per cent. in fifty years. The Exhibition runnin~ in England large numbers of tenders weighing 
of 1851 impressecl two great tl'uths upon the minds of somethma like 28 tons, and holding as much as 2500 
men. There was beauty, here was solidity; and the cry gallons of water, weighing alone over 11 tons. If to this 
arose, Why not combine the two 1 To obtain the beautiful we add four tons of coal, it will be seen that we have left 
it is necessary to live in and amon~ the beautiful ; our but 13 tons for the net wei~ht of the tender, which is car
artisans lived in and amoniY the sohd. Nature to them tainly not too much, consiCiering the strains to which its 
was a sealed book. We deci~ed to cultivate art, and then structw·e is subjected. A reasonably heavy passenger 
science. The Science Department has now issued some t rain, complete with engine, tender, and brake vans, will 
twenty-three reports of its work. It has gorgeous palaces weigh about 150 tons, of which the engine and tender will 
at South Kensmgton, but with these we will not deal. represent 60 tons. The weigh t of the payin9 load-using 
Schools have been established throughout t he country in the term somewhat loosely-wi.l thus be out 90 tons. 
connection with it, and every May it holds examinations. If one-half tlie weight of the tender could be suppressed 
Now, the Science Department was established specially to the advantage gained would be almost equivalent to 
supply that scientific information required to aid practical reducing the load by two passenger coaches. It is true 
men in their work. We dare not in this article attempt to that these coaches would weigh together in excess of 14 tons, 
compare results with money spent, but will restrict our- but tenders run more heavily than passenger coaches, 
selves to a milder form of criticism. The d~partment because the wheels, having additional weight to carry, cause 
examines in some twenty-three or twenty-four different gt·eater deflection in the rails, and t he journals are larger in 
subjects; one of these is 11 M~anetism and Electricity." proportion to the diameter of the wheels. A saving of 
Suppose on an average 1000 students attended the classes two coaches per train in express work would represent a 
held every year, we ought to have at least some 5000 or large reduction in the use of fuel, especially in bad 
6000 men scientifically tra.ined in this subject. When weather, and the resulting economy tnight be very well 
howevE-r, we state that during tbe pn.st few yeal'S th~ worth having even if it cost a good deal of mooey in the 
number who present themselves for examination is over fu-st instance. 
10,000 annually, it will at once be acknowledged that N'>w, it is clear that if the .Ramsbottom water-trough 
there ought to be no lack of scientific electricians. We do system be applied extensively enough, tenders ca.n easily 
not pretend to have looked over all the examination be ";Sed wh1ch shall not wei~h ~ore than 14 tons loaded. 
papers, but will it be believed that taking six or seven Taking · 4 tons for coal- ,vhteh ts a large allowance-we 
years at random, not one question of a practical nature as have 10 tons left for the tender proper and for water. A 
applied to telllgraphy has been asked 1 We find plenty 10 ton goods wagon weighs a little less than 5 tons. It 
about the direction in which iron tilings place themselves is not too much, therefore, to suppose that 4 tons of coal 
under m~trnetic influence, but not a word about a tele- and 4 tons of water can be carr1ed by a vehicle weighin<Y 
graphic ctrcuit. We doubt if the word 11 fault " ever empt~ but 6 tons. The proportion of tare would in such 
occurs in the examination papers, nor can we find u relay." a. vehtcle be much greater, it will be seen, than it is in a 
There is no question as to battery powers required under 10 ton wagon. But if we assume that but 3 tons of coal are 
given condittOu~, insulation, earth, patial earth, condensers, carried, ~hich ~s quite enough for all practi<;al purposes, 
or any of those tmportant branches necessary in practical representmg as tt does a run of at least 200 mtles, then our 
t~le~raph~. The syllabus. of the department is in a weights will stand thus: Coal, 3 tons; water, 4 tons; 
smnlar phgbt. The teachmg, of course, is £riven with a tender, 7 tons-total, 14 tons. Assuming that 400 lb. of 
view to pass the examination-to pa."lS as m~y pupils as water are used per train mile-which is an excessive 
possible, and thus enable the master to make e. large allowance-then 4 tons of water would suffice for a run of 
claim. We have no hesitation in saying after a loug a little ~r twenty miles; and it may be assumed 
experience that, putting aside the boys, there are not that first.-rate express sen~ice could be worked with 
half ~ dozen s~ience teachers in the kingdom who can tenders carrying but 900 gallons of water, provided 
descr:be an ord~ry deep sea cable-thejhe~omena of its Ramsbottom troughs were laid down at intervals of twenty 
work10g and the tnstrumE'nts used. An thtS is the state miles apart. Whether the interest on the cost of such 
of things after more than twenty years of existence. The a system of troughs would or would not represent a much 
country in its igno:ance grants enormous sums every year smaller sum than that saved by runnin~r trains with light 
to be squandered m useless works, yet we doubt if any tend.ers is a question .which will req~ire to be solved 
grant made by Parliament is put to sucL a bad use as that spectally for every parttcular case. It will dflpend on the 
to South Kensington. I t is high time reform was made nature of the traffic and the ease with which half-mile 
when we find a special committee speakin<Y of the utter levels can be obtained near a source of suitable water. 
lack of any useful scientific training of

0 

thousands of Yfe venture to think that in a very large number of 
Government employes when for over twenty years the mstances the game will be found worth the candle · in 
Science Department has pretended to supply the need. It other words, it will pay to put down the troughs. The 
is extt:emely dillic.ult to ~r-ace the inBuence of the depart- reduction in the first cost of tenders would, of cout-sE', help 
ment m many of tts subJect.'!, but here we have little or no to .pay fo~ them ; but, in any case, a very simple ca.lcu
difficulty, and the resnlt of its labours as applied to latton, which can .be w~rked out by any engineer with all 
practical operations is absolutely nothing. Yet under the data ~efore htm, will suffice to settle the point. 
proper management this department could and would There ts, however, another advantage connected with 
exert a great beneficial influence. The science teachet-s the Ramsbottom system which must not be overlooked. 
are ready and willing to do their share of the work. They ·At the present moment there is a very keen competition 
wot~d to t~e best of their abilities study the requirements between certain companies for Scotch passengers and to 
of 

1 
pracLtcal telegraphy," and attempt to impart the attract them the service between London and Glasaow 

results obtained to the pupils. We would suggest then and Edinburgh bas been much accelerated. It is ~ell 
that the Scienc~ Depar~me~t should at once adopt 'a ne-~ known that the passengers by such trains going North 
syllabus ~or tbtS exannnattOn. The classes are only just who do not cross the border are very few indeed and if it 
commencmg, and some progress might be made during the were possible to run traius which would only a~p, say, at 
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York and Newcastle on the road to Edinburgh, it would 
be possible to reduce the time of transit to something not 
much exceeding eight hours. The run to York-in round 
numbers 195 miles-now occupies four hours fifteen 
minutes, the tifteen minutes being absorbed in stoppages. 
It would be quite practicable to build engines which would 
run for 200 miles without a stop with great ease and 
certainty. A few modifications would be required, but 
only in matters of detail connected with the construction 
of the gr ates and tubes, and the arrangements for lubri
cating. It is fair to assume, we think, that a train reach
ing Edinburgh or Glas~ow i.n eight and a-half hours, and 
not at any time exceedmg a speed of sixty miles an hour
the aver~e velocity being something over 61ty miles
would enJOY very great popularity, but such a result can 
only be accomplished wtth the aid of :rtlr. Rrunsbottom's 
invention. 

There is yet another argument in favour of long runs, 
which is, tbat they are found to be economic..tl, at least 
that is the expet-ience of our friends at the other side of 
the Atlantic. For some years past the American railway 
companies have adopted the Ramsbottom trough exten
sively, and now runs of 130 and 140 miles without a stop 
are made in regular daily work on certain main lines 
radiating from New York. We have in this country 
nothing of tbe kind. The longest continuou.'! run ever 
attempted in conducting ordinary traffic was that from 
London to Leicester, on the Midland, but it was aban
doned, we believe, because, notwithstanding the enormous 
quantity of water carried by the tenders, a stop had fre
quently to be made in bad weather to take in more. The 
Irish mail still makes the longest runs accomplished in 
England-that is to say, it gets over the distance between 
Euston and Holy head with fewer stoppa/{.~s than any otbt>r 
train going over the same distance. until recently it 
was of small use to speculate on the value of the Rams
bottom system, beca~ of the peculiar relations in which 
the London and North-Western Company stood with 
regard to it. But the patent expired two years ago, and any 
one can use the system. It remains to be seen whether 
otb~r companies in Great Brit-'lin will have the courage to 
avall themselves of the advantages which it indisputably 
confers. 

TRADES UNION DESPOTIS~t. 

LAST week we made Mme alluaioo to the strike of glnas bottle 
makers at Kilnburst, Yorkshire, in which case the trades union 
officials had ordered the meo to cease work when they had made 
a ape~ified lot, technically known tl8 "the number," instead of 
workwg out the whole of the metal contained in the melting 
poY!. At the first hearing of the case the trades union officials 
admitted they had taken this course in order to cn.UBG the 
employe~Messrs. Bluno Bros.-to suffer loss, in revenge for 
some aasl8tance the firm were supposed to be giving to another 
house elsewhere. The case again came before the Rotherham 
b.ench on Monday, and it is with a sense of coosidenlble gratifica
tion that we place on record their decisivn. The m~tratea 
hea.~d th.e case very patiently and at full length, and finally 
de~1~ed. 1n f:"vour. of the employers. 'l'he chairman, in giving 
this wtunattoo, s:ud they had ceme to this decision principally 
becn.use they did not think it reasonable that five or six h.:>urs
in which " the number" can be made-should constitute a day's 
work. The evidence had been rather conflicting on some points, 
and the magistrates had to bring common sense to clear it up ; 
and they saw it was not right or reasonable that the ma...ters 
should acquiesce in a cuatom by which the men could cause 
them loss, and which waa, in addition, opposed to the interests 
of t~e men themselves. By the decision the men have to pay 
nommal damages for leaving their work in an unfinished state. 
It would be well for the interests of the manufacturing com
munity at large if all employers would, under similar circum
stances, take measures to vindicate their own interests. 

AIR. SPACE .ARMOUR·PLATINO. 

Sow,; years have elapsed, and the p<>wer of the gun hAs enor· 
moualy increased, since we suggested in this journal that armour
plating should be disposed in two distinct walls with an air space 
between. Vfe can perfectly well remember that the proposition 
wa.s at the tune pronounced absurd by men who found sufficient 
cauae to condemn the proposition in the fact that it had not 
originated with themselves. We have nevertheless persistently 
advocated the system, and urged upon the Government the expedi
ency of tryingwhether ourviews were sound or not. We are happy 
to say at last that on W ednesdo.y the accuracy of our theories was 
fairly tested with the 38-too guo, and with results apparently 
so conclusively in favour of our views that a total change in +.he 
system of arwour-~lating ships. r.annot well be postponed. The 
Heavy Gun Commtttee deterauned to test the powers of the 88-
too guo. . A. target W38 pruvided for the purpose at Shoe
bury, cens~trng of three rolled iron plates each 6~in. thick, 
between which were plnced two layers of teak 5in. each in thick
ness, t~e w~ole supported by pile~ of 14in. by 16in., bolted toge
the; With 3m. bo~ts. So~e 6ft. w rear was an old lOin. target, 
w~ch ha.s been nddJed w1th shot. A siogle round was fired at 
t.his target at a range of iO yards, with a charge of 180 lb. of 
po~der! and a Palliser shell weighing about 800 lb. On exa.mi
oa.tlOD 1t wa.a found tho.t the Po.lliser chilled shell had out com
pletely through the target, and had broken up within a ceuple 
o~ yards of the further side. The gas check, which Wl\8 one of 
Lieutenant Goold .AdaiilS', lodged in the hole, and the friction 
\Vas so great that 1t set fire to the teak backing. Portions of the 
base of t.he .shell also remained, but the greater part of it was 
found wtthin 20 yards of its striking object>. The target itself, 
a~thou.gh well shored up, was driven back seven inches, and the 
pil~ m rear were cut through. The l Oin. target which was 
~hind was scercd all over with fragments of the shell, and 
p1eces. of the target itself were hurled fully 200 yards away 
from 1ts base. The striking velocity was estimated at 14 20ft. 
The wound ~e by the shell was exactly 12~io. by 13in., and 
th.e depth to which the gas check sank in it was 22i.o. The com
auttee expressed themselves e~ceedingly pleased with the strength 
of the target. On the farther &de a space of about 5ft. in diameter 
was cempletely shivered away by the shot. From this it will be 
se~o that the ?8-ton gun sent shell through no less than 19~in. 
of ~on and 10m. of teak, when these plate3 were disposed in the 
ordinary way. ~ut. before the rotwd we have just described 
was fired, a preliaunary shot was discharged at an old lOin. 
ta;get, be~d which, a~ a distance of 6ft., stood a 4in. plate 
w1th a 13m. teak backing ; an 800 lb. shot was fired against 
these with 180 lb. of powder. The result was that the shot 
amn.shed throu~h. the first plate with the greatest ease, but it 
bro~ upon 1tr tlcing the 4in. target, which it entirely failed to 
penetrate. We have then the fact proved that 19~in. of iron~ 

• 
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the platc11 being cloae together, cannot reaiat the 38-ton gun at 
iO yardR, while 14in. of iron, or plating one-third le88 in thickn068, 
may bo mBde to afford complete protection. The importance of 
this experiment. raquires no further comment at our hands. It ia 
proper to st.nt.o lllnt. so b r liB we IU'O aware the first. proposal to 
use uir spn.co n.rmour waa mndo by n young officor, whoso na.mo 
has not rcaohod us, at the United SerYico I nstitution. Our sug
guetionll put. forward, not long afterwards, were mado i.n ignor
~~once of tho circumstance that very similnr vie\VII bad already 
been broached. The question of priority of claim ia one, how
e\•ur, of no importl\ni'.O to \1.!1 ; we williugly concede all that can 
bo a.11kcd of uR in this direction, but it is n mnttor of considerable 
importance to WI to find that.the system wo havo so long advo
cated now promises to be n cowploto succcR~:~. 

FOREION TARIFFS. 

SV.DJf:C'I'S hardly less significant to Britil!h tro.ders thno those 
relating to the treatment by Turkuy of her Christi.nn subj.:ctll 
requiro to bo pro11secl upon the attention of tho British Govern· 
ment. Tho person who has recently suggel~ted tbnt becaullo the 
United States Government impose duties on imported British 
steel which make it to the advantage of n Sheffield steel firm to 
manufacture in America, the British Government should take 
steps \Vith n view to bring about n benvy duty upon United 
States goods imported into Canada, was very partinlly educated 
in politicnl economy. Few people in this oouutry will regret 
that t he reply to his communication from Lord Carnarvon 
should have been that the p roposal was ono "which her Majesty's 
Government could not entertain." Of ~ very dift'erent. kind, 
however, ilt the communication which the Chamber of Commerce 
of Glasgow have reaolved to send to tho Foreign-office. That 
body ball determined to momorinliso the Earl of Derby to the 
effect that iu tho event of his lo1-dship being unable to induce 
the Io'rench Government to adopt l!"rco Trodo with Great Britain, 
then that he will press th em in renewing the Treaty of Com
merce to adopt a more liberal fiscal policy. liince Frnooe has so 
largely benefited by the commercial measures which we have 
ourselvee t\dopted, it would be only reasonable to look, on the 
principle of reciprocity, for such n roault a.s is here desired; but 
wo fenr that wo must not nnticipato changes favourable to our
selves on grounds which shall not seem immediately fa vourable 
to the French Olanufucturers immediately concerned. Much le88 
enlightened views are held by too many people DO\V in authority 
in Franco tbnn those held by Napoleon III., to whom 
the last Treaty of Commerce with }i'rnnco ia almost wholly 
owing. We bavo a better opinion of the Oerman Govern
ment. Still it must not be forgotten bow severo is tho 
preSIIure which is being put upon them to uphold subsisting 
duties. T horo is now but little doubt that of the thirty-six 
Qermnn Chambers of Commerce who in their reports to tho 
Ministry of Commerce have dealt with tho iron question, 
twenty-five have dccl.lJ ed themselves decidedly in favour of the 
maintenance of the duty on imports, and only eleven for its 
abolition. The present duty on British finished iron imported into 
Germany ill 20s. per ton. U the mo.jority of the German 
chambers can have their wo.y t he duty will not be reduced in 
tho forthcoming new tariff, uot\vithstanding that t he undertaking 
o£ tho Qormnns t wo or three yenrs ngo wa.s that this year thnt duty 
should bo entirely removed. Nor would our competitors in the 
QormM iron trnde confine themselves to keeping us out of the 
6ni!hed iron market. The understanding of which we speak wns 
como to when the duty on pig iron entering Germany wna 
swept nwo.y. The effect of the removal was to greatly ndvant.'lge 
the pig makers of Cleveland in particular. Thnt advo.ntago is 
now seriously imperilled ; for t.lle npplicntion of the Germnn 
ironma.stors ia that a duty of 5s. a ton shnll be imposed upon 
pig iron. No efforts should be spared by Engli.sh i.ronmnaters 
to pre88 upon our Foreign-office the grent importance of these 
quostiona to all our iron-producing centres. 

MORTISING AND TENONING MACHINE. 
I N tho engraving, page 258, we illUBtrate a combi!Jed mor

tising nnd tenoning machine, which appears to include several 
e.zcellent features. It performs a multiplicity of operations, 
mortising, tenoning, h ousing staircase strings, sticking moulding 
auitable for doors, small architraves, nnd other work. The 
mortising, &:c., is performed without tho work being previously 
88t out by a skilled man. It can be uaed for dowelling purposes, 
chni.rs, &c., Cor co.binet makers, nod it will cut with eaae orna
mental open work of any pattern, however irregular, for the 
e:~.vos of houses. Tho machine consists of a stout iron pillar, 
bolted to an iron bMe. Projecting from tho pillar are three 
iron :urns which support the cuttin~ machinery, nnd at the back 
ia an iron bracket, bolted to the pillar, to carry the wheels for 
pulleys. I n front of the machine is an iron table and framework 
bolted on to the base. The tabla travels, nnd can be raised or 
dopres.~Cd nccording to the thickness of the mnterinl operated on, 
a projecting lover locking the table wboo the ch i~ls and cutters 
aru in motion. I n a minute n door cnn bo mortised ready for a 
lock, no operation which nt a building would taku a workman 
no hour. The chisel for moulding nod rebating circular-headed 
&a~~hes outs both ways, according to the grain of the wood, 
springs keeping tho mouldin9 in propor position. In tenoning, 
two small circular saws driven by an endless cord cut the 
shoulders olean. There is no snipping, and the joints fit to a 
nicety. The snws can be raised nod lowered by means of a lover 
nod acrew {or tho required size of a tenon, and they move side· 
ways for long nnd abort shoulders, o.nd for solid, moulded, or 
b03dcd iraming. 

Figa. 1 and 2 arc respectively aide nod front olevo.tions of tho 
machino ready for mortising ; FigN. 3 and 4 show the arrang~ 
mont for morti~<iug ; 5, 6, and 7 show chi.sela ; Figs. o.nJ 9 
show one side nod front elovntion of tho mnchine as a moulder, 
with cbi.!Jcl in position; Fig. 10 is a aide view as a tcnoningm:l(:hine; 
nod Fig. 11 ia n. front elevation of tho aamo. On n foundation 
plnte A is fitted a pillar B, having braokots C formed or fitted on 
it; these bmckots carry the benrer11 D of tho revolving spindle 
E, to which motion ia imparted by meana of the bolt 1<' paasing 
ovor tho pulleys 0, H, and I ; the Apiodlo E is regulnted and 
raised or lowered by the !!pur gear J, which actuates a nut on 
a screw formed on the spindle, in which ia fitted the mortising 
bit. Tho bottom part K of the pillar B is turned true, and on 
it ia fitted a bracket L, so arranged that it can be swung round 
t.he pillar, so that the one (UTtiJ)gcment will serve for mortising 
door loeb. Tho bracket L can bo raised or lowered by means 
of the worm gear ~(, which actuates the piuion N, gearing into 
the rack 0, nllowing the different heights for mortising to bo 
obtained. Tho bracket L can be swung round tho pillar B, nod 
t. can be bed in noy required position by the screws P ; on the 

bracket L nre fitted ordinary longitudinl\l and transverse slides 
Q, and on the top lilide is fitted n table R mnko to lllide thereon. 
Underneath and on the side of tho U.ble R i.s fitted a rackS 
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THE CENTENNIAL EXHIBITION. a.ctunted by a pinion T , and worked by the hand wheel U ; thia 
wheel ia made ao that it may be removed \vhen the table is once 
fixed to tho required position and not required for morti!ing. (From our oum Corrupondett.) 
The table Ria fitted with a movnble fence V working in lllidett I Y the attention ia directed to tho workmanship at. the Con. 
W. Tho wood to be fixed for mortising is held against the tcnnil\l thoro will bo found much to instruct, much to surprise, 
fence V, nod bold by the cramping piece X, actuated by the screw nod something to regret. Tho foreign exhibits are so limited 
Y working through the bearer Z ; this bearer is fitted with tho.t there ill renlly insufficient wherefrom to form a compariaon. 
11erows, and can be removed wbon not required. 

On the part K of the pillar B is fittc!d n ring A', made 80 that Tho Belgian engine is, taken altogether, an excellent apecimen 
it can bo raised or lowered, nnd fitted with a screw B• for fixing of workmanship, nod one experiences n feeling of regret that n 
it to nny required position ; tho ring A1 is formed with a pro- sot ~~erew on one connecting rod should at the cr~bend end 
jeoliog piece C1, to which is bolted n guide D' made with OJ.ening~~ stand out at le48t o.n inch fo.rtbor than does tho one on tho 
Bl, in which works n gu.ido lever F' fi tted on the fence V. 'l'he opposite aide of tho engine. The fly-wheel is bored out about 
lever F 1 t.ravela with the tnble H, nod on nod in the opening E1, ~in. lnrger thnn tho si.ze of the crank 11hnft, and tho wheel it 
which is mBde equal in travel to the length of the mortise bole trued by th e fit of tho four l:u-go keys. The edges, top nod 
to be cut. On the table R, and bolted to the fence V, is a wooden bottom of the conneoting·t'Od jibs aro luft sharp, o.nd not cham· 
guido frame G', on which is placed tho wood to bo operated on, ft'red off at all-a defect which exists on nearly onc-bnlf tho 
nnd on the under side of tho frame 0 1 nre fitted spring11 HI bnviog jibs in the whole Exhibition- and the consequence i11 tbnt if a 
studs 1' which p!Uis through openings made in the bottom of the burr becomes raised on tho corner, M it is very apt to do tho 
frnmo G•, and enter the mortise boles which have first been cut, engine may bnvo to bo moved so t hat one can got at the bu~r to 
acting as gnides for outti.ng tho other mortise boles, and doing file it off. This is apparently a smnll matter, but it is not so in 
nway. with the _presen~ .system ~f aotting o_ut all the holes ~ be practice, because ~no is no~ apt ~ find ~be burr until i ta cutting 
mortiSed, and m addit1oo making C.'loh p1ece of wood mortl.8ed 10 tbe key-way gaves not1ce of 1ts e.l.l8tence; then a file is not 
mathematically true. ' always nt hand, nor are filings the moat desirable thing• to have 

On the side of the table R i.s fitted a bracket J', in which round about n key. way, nnd a journal and bearings. 'rho scrap
worka the end of a screw K•,· which works through a s\vivel lug iog on the croasheoo nod slides of tbo Belgian engine i.e fairly 
L• fitted undernentb an independent table M1 ; this table ia fitted executed, which is more thnn can be justly said for the greater 
on the top of t he table R Underneath tho independent table part of the s~:rnping in the exhibition. The croSIIheBd is of thnt 
b11 i.s fitted a stud Nl, which works in a curved guide 0 ' formed ugly octagonal shape that ommda tho mecbnnicnl eye on so many 
in the table R ; on the top of tho independent table M1 is fitted of t he engine exhibits. 
a guide plate or fence P 1 for guiding the wood operated on. Tho On the English engine and sugar mill we find aubatnntinl if 
table M 1 is used for the purpose of cutting nw&y the wood of tbo not highly-finished work. Tho connecting-rod keya htwe 'in 
treads Q1 nod rises R1 of s taircase s trings. When the iodopen- nddition to the set screws, split pius at. t.be small end, .All bolts 
dent tnble :W ill parallel with the table H, the treads Ql nre cut upon the working J>"rls are provided with nuts n.nd check-nuts 
straight on on.e aide by means of the bi~ Zl, b~t by turning the o..s also ~e those bolting the eegruent.s of tho fly-wheela together: 
handle S', whtch actuates the screw K , tho wdependent table nnd boltmg the anne to the hub or boas. 'l'he bi'OIIIu are na 
M1 is mBde to work sideways, giving t~e required _angle to cut also are those of the Bel~n eng~ne, fit~d to come togethe'r
awny tho wood of the treads Q1 and n.eea R', cutting the wood bra811 o.nd brass. On tho b1g Corliss ongano the bolts bolting tho 
at au nngle giving the required width nt. the end, as shown io fly-wheel sections, and those bolting the arms to the boSII bo.ve 
the drawing, f?r. the purpo:~o of wedging the treads and rises up neither check-nuts nor pins. It ia only when turoing to the 
to the proper JOmt. locomotive exhibits that one realii!e8 how much may be over-

The mortise _bi~ are made of ste~l, nod formed with three, looked or alighted, a~d yet escape criticism. Here ia a four
four, or more dutmot cut~ of. a spu-nl curved shape, cut round wheeled coupled en~e, No .. 24:$6, ~ado by n large and well· 
and lengthways of the bonug b1t, and sharpened on tho edges. known firm of locomotive budders, Wlth the crosshenrl on t ho 
When boring- for first p1188ing through the article to be left·ho.nd side keyed on all out of true. I t ia in fMt a di.s
~ortised-all the cutters are aotin.g, but only ?De or two cutterll graceful piece of workmanship, for benenth the guide-bldok and 
18 or nrc on tho cut when the b1t or wood 1s mBde to trnvel the bottom guide-bar at one corn or, and between tho block and 
sideways or horizontally, that is to say "slotting," t ho other top bar at tbe diagonally opposite corner, we can put in 1 don't 
cutters. bei~g form~ e.{lunlly in n circle . steady the bit, know bow many thickncll8Cs of writing paper; the other corners 
prev~utmg 1t w.orkwg stde~vays, nn~ ~rod~c1ng an eve~Jy cut of the guid~·block are a fit to the b3:rs, hence bow much tho 
mortlSo .hole, dowg away w1th the evils m. b1ts her~toforo 1D u~, piston-rod will bo sprung when the engme is running I hardly 
mt\de _w1th two cutte'"!' ancl two small wm~a, which left ~he b1t dare to think of, muc~ leBB to guess ~t. The bolts securing tho 
loose 1D the hole until t he cut.torll came w contact wttb the straps to t he connectwg nod couphng-rod ends have neither 
wood, cnuaing the bit to work sideways, and producing an un· cottel'il, check-nuts, or pius to secure them-a remark which 
evenly cut ~o~e. . . . . . applies equally to t he eccootr~c strap~. The bolt connecting tho 

Tho mort181ng ~acbme 1.8 sho~vu fit.~ w1tb ~oulding b1t ~ud lifting link to the ~1uadrnnt .18 prov~dcd with a cotter, which is, 
npparnt.us for keepwg. the wood w postt ton durmg the opemt10n however, left unaplit. The link mot1011 nnd the connccting-rodll 
of ~utt1.ng the. ~ould1~gs. On tho. table R are. fit~ pla~s. Ut of this engine are w~ll-fitted-~ iact, indeed_, which applies to 
hnvwg Jnws D~, w which work sprmg lovers E· baVlng fnct1on nMrly all the locomot1ve connoctmg and couphng-rode for better 
pulleys 1•''-~ .fitted in the ends ; . the~e friction pulJeys n.re kept samples of fitting need not be desired. . ' 
preSIIed ngnmst ~he wood a~, whJoh t8 opernted on by the 11erows Before going any further on the subJect of the &eouring of 
~9, ~iving the re~uired preBSur:e, and pre~enting the wo~d work- !..olts, it will be as well to state that it is~ ~ncb cll8e strenuously 
1ng s1c!ewnys du:'n~ the oporot1on. of cu~tmg the m~uld'!lga. I~ aHSert.ed and iueisted upon that &'lfety 18, w each and every in. 
tho spm~o E 1s fitted .a mouldmg b1t or tool 1\ th1.8 tool t8 dividunl case, positively a&~ured. To t.he IU!Bertiou that single 
~nde w1th five cutters J ·of a curved ahn~e. The b1.t or mould- n uts are apt to slacken bo.ck, tho reply is, that they don' t 
!-Dg tool can be made of nny pattc~ t:o swt the requtred mou~d- 6lacken. In Europe the eccentric straps and connecting-rod 
1ngs _; on the bottom part of tho b1t ~~ formed a stud K', which bolts nre secured by nuts and check.nuts, and by split r ina or 
fits w n bole form~ in the top tnble R, o.nd the top L is made spli t cotters in addition, and where taper pius aro used they 
taper to fit ~be spmdle E. are forged split, and opened out after being put finally in t heir 

Fi&:s. 10 and 11 .represent the mortising machine fitted wit? places; but in the engines exhibited, the taper pins- where 
apparatus for cuttmg ~oulde.rs nnd te~ons. _On the table R 1.8 there are o.ny- are solid, and depe~d upon the driving fit only to 
bolted n frame S2 hav~g slides Tl, 10 '''~ch are fitted the retain them in their places. European mechanica strongly 
bearers u~ of the saw spwdles V2 ; t hese slides or benrers are object to this, while nobody claimA nny advantage from the dis
raised or lowered to suit the tbickne88 of the wood to be cut, and pensiog with th0110 extra aecuritie11 which render it necc881\ry for 
aro actuat.>d by screws W2, work~d by the handle Y9, which is made Mr. M. N. Forney, in tbnt valuable little book, "Forney's 
to fit the head:s of the screws W2• O.n tho ends of the spindles V2 are Catechism of the Locomotive,' ' to any as follows:-" Question 
6tte~ am~ll ctro~lar snwa X2

, w~1cb are ~tunted by ~ rope or 460 : In inspecting t~e cylinders, pilltons, auides, and connecl.
boltmg \ • working over pulleys Zt ; the carcular saws X' cut the ing-rods, to what pomts should the attention be directed 1 
shoulders of the tenons, a~d prevent broken o~boulders,. and c?n· Answer : . . . Especial attention should. be given to seeing 
11cqucntly -~ work~ans~p. On the end of ~he ~pmdle E of that o.ll the bolts and uuts on t he connecting-rods are tight.
t ha mortunng machine 18 cut a screw, on wh1ch 1.8 screwed n Question 466: What part of the vnlve gear sboulcl receive 
c1fsc A1 having three cutters or sections of .a saw Bs fitted on it. attention when the engine is inspected 1 Answer : All tbe bolts, 
1 he s~ OJ nre for the p~p~so o~ clean.ng the cntters f rom nuts, and keys should be carefully examined, tO see t hat they 
tho c~ps or sawd~st. ~ . a1milnr disc D1 1.8 fitted. uudel·neath are properly {Mtened . The bolts and nuts in the eccentric 
tho dtsc As, bavwg s1milar cutters ; tho top disc cuts ~he straps are especially liable to come luose, &c. &c.-Question 468: 
top of thr tenou, nnd the bott:om _one the under s1do •ro what pointa of the running gear should atte.ntion be directed 
of tho tenon. B~twoen the ~lSC . IS ~tted a wood.e n during inspection 1 Answer: . . . The bolts and nuts nbout 
wruthor ~·, and th18 wi!.Bher vanes w thickness nccord m_g both the engine and the tender trucks should be watched, to see 
to the thickneBS of the tenons to be cut. A set screw F' 18 t hnt none are lost or work loose. . . .-Question •171 : What 
pa.ased thNugh the bottom disc and washer, and screwed in the duplicate parts should be carried with the engine I Answer : 
boSII 0' of the top disc. '£he wood operated on is made to slide Keys, bolts, and nuts for connecting-rods. . . . " Mr. 
on n top sliding frame H 3 working on Lottom frarnes I• ; stops Forney's catechlem ia thoroughly practical, and there ia no doubt 
and a broke are employed to keep the wood firmly fi_xed on the that each of the above instructions ill well directed and posi
aliding from~~~, and to regula~ tho length of the tenons being tively es&~ntial. 'l'o proceed, however, o. locomotive, numbered 
c~t; t he sliding fro~e H 1 br10gs tho wood first through the 3860, nod exhibited by another large firm, hB8 bolts and nuts 
woul.ar saws :w~, cuttmg t ho shoulders, and afterwards through and pins to the ecoentrio-.-od eyes, but bolts and n uts without 
the di.sca c~tt1ng the tenons. . . pins are employed to bold the link halves together, the links being 

For plan1ng wood ~ long wooden o~ 1r0n ta~lo 1.8 fitted on the mo.de in two pieces, boltod together nt the ends with a diatanc<1 
tnble R, and the spmdle of n }Jlnuwg tool 1.8 screwed on ; tho block between t hem. The connecting-rod bolts have cb eck-nuta 
table for planing iB actuated by gear lhtcd on the table R nod b ut no pins, while the eccentric-rod eyes have nuts aud taper pins. 
brocket L. The Philadelphia nnd Ueo.ding Railroad exhibit a locomoti~e 

COUNTER GEAR FOR LATHES. 
Tur. engraving at page 258 shows a now driving gear for 

lathes, &c., now being introduced by Messrs. Hind, of Notting· 
bam. The drawings practically explain thelXL8elves. .Friction 
wheels are used. '!'bat marked .B cnu be wedged out between or 
witbdro.wn from the other two by n screw on the axis of A. 
This latter wheel cnu be moved by the endless chain C C. 

Wu&N wo rend- says tho llail11X1y Am~-tbnt the lnat link of tho 
Southern Pacific Railroad Wl\8 closed up with n golden spike 
coating 180 dole. , driven by n eilver hammer worth 00 dole., both 
of which valuable inatrumenta " were presented by our well-known 
and enterprilioJ jeweller. " Mr. So-and-So, the question will ariae, 
did tho enterpruing jeweller take back hia coatly spike and hammer 
and ao get all his adverti!ing for nothing ? If not, who did pull 
that spike and pocket that hammer? Shall we ever know? 

SOUTH KliNSlNGTON Mus£ult.-Yiaito111 during the week ending 
Oct. 7th : - On 1\!onday, Tuesday, and Saturday, free, ft'Om 
10 a.m. to 10/. m., li!Ulloum, 13,9~8; mercantile marine, building 
material•, an other ooUeotiona, 639:&. On Wedneada.y, Thundny, 
and Friday, admiulon 6d., from 10 a.m. to 5 p.m., Mu1oum, 2240; 
mercantile marine, building materinllci1~nd other collcotiont, 691. 
To~J.t 23.L..271. Avernge of oorrceron 'ng week in former ycm, 
17,oo;,. ·~·oteJ from the opening o tho .Muaem, 15,7«,335. 

that, so far as workmanship is concerned, is n positi\•e eyesore. 
It is n consolation to know it was built by apprentices, nod 
it would be a still greater consolation to know it had been 
built in the dark. Tho pump is operated by nn outside crank 
attached to the end of the crnnk pin. The crank waa bored t.oo 
large for its seat, and the key has sprung it on the keyway bide 
away from the seat so that a piece of paper can be pn&~cd be
t ween the bore of the crank and the sent. The connecting-rod 
key on the righ t-ho.nd side of the engine i.e so loose in tho key
way of the atrnp that a three cent silver piece has been slipped 
in between the two. A W!Uiher on the end of one of tho crnuk 
pi.na, to secure the rods, is fustened with a taper pin, nnd while 
t he face of the wMher ia a close lit on one side of it.s dinmoter, 
it is gaping at least 11\rin. open on the other Bide. Tbe pin con
necting the slide spindle to t he rocker at'!D on the right-hand 
aide of the engine shows under tho head a similar state of affairs. 
The rods are, \vith the exception of the keys, well fitted, nod so 
is the link motion, the bolta being secured with split cotters, 
and t he casehardening beiug especi.nlly well encutcd. 

A lnrge marine engino-btJilding firm exhibits, ncnr the locomo
tives, a large marine engine shaft and crank, with the machine 
work on them all done. The turning work on the abaft ia any· 
thing but noteworthy, except it be for coarse chatter marks which 
appear all over it, while the le88 Mid nbout tllo pinning on tho 
back of the crank the hotter. 

I t iB with a sigh of deep relief tbe.t. one tuma from tbeee two 
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last exhibit. .. t.4l the handiwork exhibited by the Cornell t:niver· 
ait.y htudeot.A, who ahow tho b&!t o:thibited specimens of scrap
ing, or to the lathea exhibited by the Worcester MA&SAChuaett• 
Free Inetitut<>, on which Loth t.be fitting and the finillhing are 
~xcellent . 

The llni,.hiug on the machinu toola exhibited by the Putnam 
Machine Company i.a equal to tho fmeat silver plating. Tho 
finillh iM, it. i1 tn.w, dono with tho burnisher, lmt thnt. i11 of no 
con UIJUeuco, ~oiucu it it only applied to tho..o parlll where 6nillh 
ADd not fit ill tho objuct. t~Jught.. 

In the Hoe printing pr exhibit wo hnve example~~ of excellent 
nnd substantial fitting and finiahing, while Cor a specimen of 
<\ccumcy o£ machine work the Poole rolla are n marvel. 

Tho workmanship upon the Sellers machine toola is also note
worthy for excellence o£ execution both in fit and finish, ns 
might be expectro of this firm. 

One of the moat inturcating exbibit.s in tho 1\1achinory Hall is 
tho Thompson or Buckeye engine and governor. The engine i11 
illustrated in tho accompanying engraving. It will be seen froru 
the section o( tho main nntl cut-off val\•ea tuat tue main valve il'l 
aubtitantially n hollow bux or cbcnt. clc.ned with n lid or CO\'cr. 
1 n tbc largo long 11trokc engines itd form ill that of two such 
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TH E E NGINEER. 
oppo3it& t.4l that to which the eccentric rod ia attached. The 
nutomatic ndjuatment of tho cut-off' eccentric ia effected by mc.,na 
or ita oonnectiou with two weighted Ioven contained in the cir
cular caae aeon on the engine ehoft. Tho outward movement of 
these le,•e~ ndvnncca the eccentric forward on the engine abaft, 
and two well tempered CB~~t ateol \vire coil 11prings furni.tlh the 
centripetal force which rotum• them "ben tbe a~ed slacken.a. 
Said epringil nro provided with 110t ~~ercws for adjusting their 
tension. Figs. 3 ancl J oxplnin tbo con11truction of t.be governor, 
nnd itll attachment to the loolle eccentric. Fig. 3 shows the po i. 
tion of the weighted Ioven~ '' a, and tho eccentric C, when the 
engine is nt rest or when tbo speed ia not sufficient to move 
them. The spring :r.; ill ehown drown out to a cert3in degree oi 
init:nl tension, while D shows its appoomnce without tension, 
tho apace between nut. f nod tho atud d. representing the dist3nce 
it should bo dmwn to Clfttnl E. Jo'i~. 4 ahows the woigbt.s thrown 
out 38 fnr 38 they will go, in which position tbo earliest cut.olf 
takea place. It also abow11 tho po11ition o£ the love~ required 
for a direction of wotion tho rovor~~e of Fig. 3, tho direction in 
onch cn.so being Hhown 1Jy tbe nrrows. 'l'ho range of Gdjustmont 
turns tho ccccntrio ouu lfllllrlllr of n turn, so that if the oarUea;t 
cut WM fixed o:mctly :ll tho l><•!;i nn ins; 1•i the 11lroke, the lnteat 
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atability required in tho equilibrium. The engine exhibite~ hu 
a cylinder 16in. diameter, 36in. atroke, driving n pulley lOft. 
d.i:ametn, 25in. wide, and 300ft. of abafting, for the purpo..e o{ 
exhihiting tho engine at work. 

Mr. J. W. Thump..on, tbo inventor t•f this engim•, hM UlMI.' a 
budal•lo cOi•rt. l•• impr<I\'C the oun~tntctiun of till' "dl·knr'" n 
intlic.a«>r, .mel u.-pccL.Illy \1 ith the Yiow nf impnwing lh11 clingrnm• 
whn frurn high·IIJ~t'C( I cn~<itltl.~, which it ill wdl known are fn:· 
clttt•ntly of .1 nw-t. lllllklli~<fnct.4lry clumcter when tht> (mlinnry 
in ln uawnt j , cmplnyed. Mr. Th ,mp-on !!LtU:~ thnt. tlw 
circum~umn"S "hidt <'nmpelled him to mo.kc the improve· 
meot. " crt' a<itnihtr tu tho~e which led Mr. Gooch l.cJ ndopt the 
principle of t'.\ll~in~ tlw m;vking·puint only to tr:wt-1 to the Cull 
exu•nt. fl'C)IIirl~ l h) lhll cli.ngmm. Suu•equently Mr. Richnrcli• 
nddt:d n )Mmllt•l motiun tu 11t.cady the muvementil of the pencil, 
and canM><l till' lnttt•r· tn tnwtll a greater dist3nce th;lll tho pi.-ltun. 
l\lr. Thumpknll t•nntl•IHII" that Mr. Hichard~:~' improvcrnonlll di1l 
not fully C.tli'J nut :.Ir-. Gooch'r. ide.'\, lUi ~be mechan.ism ndopU.otJ 
by Mr. ltichnnl>4 in\'ulvt•cl t hn:e tiwc>~ lUi much di~:~turuing mom en· 
tum lUi produced hy tho ~<inglt• It•\ l't' nf Gooch. 

In nrdcr t.n nmwcly thi11 clcfcct, and ovtl rcomc tho difficulty c,{ 
obt:1iuing :\ dc.tr cl i"gr.un front,\ hirh •pt't'<l engiuc, ~lt·. Thomp~on 
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r.oxes connected by a hollow neck. Tho 11tenm enters its interior would be just nt mitl-atrokc, but na tho earliest. does not need to rc\·o·t·lcd to n 11ingle lc,·or, noel cau·cd the end Clf it. t.o mo,·c in n 
through circular openings in it.s cover, and thence )m88e8 into tbt> be earlier tbnn nbout onl).twentieth, to bold the en gino without 11tmiglat line. 
cylinrler through porta near ita ends 38 lboy are by its tmvel lo&d, the lntest will, when the earliest is so placed, be a very Tho lever a, Fig. 6, i11 pivoted to n bracket. E, which hna a fiti!<l 
brought to coincide '1\it.h it..J cylinder ports. The exhaust little oorlier tbnn three.fourtla of the stroke. The proper adjust- pivot, ill thnt. itll upper encl r itt frtle to move. A light anc.l.-hort 
takes place at tho coda of the valve into the ends of the chest, ment in tbi11 respect ill obtained by turning the governol"8 for- rndiu11 l>.'lr b iK att.acbl'<l to n lij..rid l!tandnrd F, nnd al~o to the 
t.bence through pau.'lges into the exhaust pipe. To the openings wnrda and backwards on tbo shaft na required. The action of lever ct , nt 11cb a point. thut it.~ f.'ftect. il'l t.t1 e<1untomct the curvature 
in the back of the valve are fitted aelf-packing rings, which serve the govf'rnor can be best understood by reference to tho accom- which the l!llcl ct \\ lllllcl hn\'o if the cud was hxc<l. Tho line 
the purpose of in•uring a steam-tight connection !Jet.wecn the pnnying sketch, Fig. 5. Let A represent tho engine shaft, and produced i.- practically 14lmight fur f\ (IU.tan~ ample fur the 
interior of the valve and the steam cho.ruber in tho back of t.be B the weight nttnched to tbo lever of the governor, which lever purpu~tl, thuugh heycnul cerl:lin limit.-. the linC!I produced by tbi11 
chest. Tho area of the~~e openings is made just sufficient to bold is pi\,oted to the <'.rue nt. cl, and having n range of movement and the Hicbarcl>4' indicatA•r begin to cun c, and the length of tbe 
the valve to ita seat, hence it i.a u nearly balGnced na is pmcti· outward to r. The centrifugnl force of n body revolving in n straight portion ill the 111.1me in one b. Th~ reduction in "eight in 
cablo or de:Urable. AI. the valve che..t contains only exbnWJt circle is, Cor a given unifonn speed, directly a.s ita distance from Tbom,.-un'll indicatM 1\11 Oll lll)).'\rcd "ith Richnnls, ~rto.ined by 
eteo.m, the onginea mny be run wit.b the cheat lid removed, and a centre round which it revolveR. The reaisto.nce of f\ coiled 11ctunl "cil(hiug at. tlu.' pencil, iH a<t.'lt~"<l to be fully tw.rtbirdlt ; 
any leakage detected. The cut.otf va.J,,e workll inside tho main steel wire apring incrOMeB directly na it is extended. Suppoaing uut it i ~ cluiruc11 that Uw 111wing uf weight is greater thnn thnt 
valve, and alternntely clo:o.ca the porta leading to tho cylinder. A the apring to be att.Rcbed to the lever nt b, with an nmount of J>I'O[)(Jrtiun, n:. the ltm~r lanving lo carry a pencil alone, does not 
fixed eccentric operates tho main valve, nod o.n o.dju.st3ble one tension equal to tbo cliet3nco 11 h, it U, evident that if the weight require the AADlt' t~tn~ngtb M one that ha.a to carry n link and 
operates the cut-off' valve through tbe medium of a com- B is movod out to C, tho spring will be <lrnwn to r, and will nnulhcr lever. Tho connoction is made of the length matbc
pound rocking-ann device lllld ita connections. A smnll exert juat as much moru force than when nt b, n.s will equnl the matically ret)Hiri!cl tA1 gi\'o oorrcut indication!', nnd is n trifle 
rocking abaft, which forme a part o( the device, works in n incrensod centrifugal forco of the weight nt C. With such an longer than thut uf tho rod b. The joint is thu11 urought 
bearing in the main rocking nrm, nod moves with it, so that the adjustment of tension tho rngulntion would be perfectly isochro- down ncnr the pi14ton, nnd ie a modified Corm of ball and socket, 
movement o{ the cut-off vnlve, relatively to it.s aeat in the main noua, provided no equilibrium between the two forces could ever Which allowa both the lut.ernl movement required uy tbe p.'lratlel 
valve, ia both u to time and extent just what ita eccentric would be reached, but ainco it cannot it is necesanry to introduce aucb motion o.nd tho rotative movement involved in swinging the lover 
produce if tbe valve worked in a atntionnry seat, and wna conditione as will require n 11lightly greater speed to carry the to nnrl from the dntm. This joint ia mnde compensating, 10 that 
attached directly to laid eccentric. The stem of the cut-off weight to C than is requited lo !.tart it from B. This condition lost motion rnay bo CMily taken up. On thi11 indic.'\tor two joiut.a 
valve paasc11 through tho hollow stem o! ma.iu vnlvo, and ia con· i11 obtained with n little lo111 lcmtiou tlun the diat3nce a b, t.bo l.lotwecn tho pi•wn and Lbo pencil are dillt>enlll.>d with. 
nected to au upright arm on the cut-off rock abo.ft, oo tho end diminution of tho tension being determined by the degree of The rc ult o£ thc:~c altcrationa in the eoruotructiou of the 
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OcT. 1!3, 1816. -- ---
indicator is shown on the dL'Igratlli\ l!ent herewith. One "'as 
taken with the ordinary indicator, the other with tho improved 
instrument ; one instrument was right-handed and the other 
loft-handed, 110 that the coiTesponcling ends of the <'ylindea· are at 
oppo11ite ends of t he }>apet·. 'l'h0$e diagram11 wot·e taken under 
such circumstance>~ as mOllt 11everely test the instrument used, such 
as high 11pced, light loo.d, quick induction aud cut off, and a high 
gro.de of exptmsion. 

They were both takou fl'om tho H.'llllC engine, uncl undot· the 
St'\IDC conditions, as far M th01:1e could btl obtained. The size, 
~:~peed, and kind of engine are marked on the di:\gt'alllt!. The be:st 
diagrams were taken with tho new indicator. 

Among the novel motors in the Exhibition is tho Rider com
pr688ion engine, by the inventor of the well-known Hider cut-ofl' 
gear. The Rider compression Pngioe cousists essentially of a 
compression and a power cylinder, with their respective pistons 
and connections. The lower portion of the compression cylinder 
is kept cold by a. current of water which circulates round its 
exterior , while the lower portion of the power <'J Iinder is kept 
hot by the action of t he fire belo1v the heater. The heating aud 
also the cooling of the air is in.stantaneoualy effected by its 
altemato pr011enta.tion to the surface of the heater and cooler in 
a thin annular sheet. Tho same air is used continuously, as 
there its neither influx nor eacape, the ni r being merely shifted 
from one cylinder to tho other. All tho movements of the 
variotts parts are uniform, being aololy derived from regular, 
carcular, and rectilinear motion ; tm l as tbara arc no c )I.Dpli-
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out £or itself a bed of nearly throe quarters of o. mile in width 
in the gravel and clay formation. During the dry Reason the 
we.tor only covers ~~ portion of the bed where the channel is 
deepest, but like many other Indian rivers its course is perpetu
ally shifting, o.nd t he channel which a few yeare back h ugged 
the right bank has been gradually silted up, the deepest section 
now approo.obing t he lef t. bank. In the rains the water covers 
the whole bed, and when heavy floods occur it rises over the left 
bank and overspreads a l!\rge extent of country. The town of 
Broach lies on the nllrth, or right bank ; it is considerably raised 
so as to be completely protected from floods. The railway 
viarluct over the Net·buddo. consisted of sixty-seven spans of 
gouerally 62lft. length M.Cb, supported upon cait iron columns 
or pile:~ 2ft. 6in. external diameter, made up of 9ft. lengths. 
The total length of each averago.< between Suit. and 90ft., and 
they are screwed into tho bet\ of the river to depths varying 
from 30ft. to 40ft. E .J.Ch pier cou11istd of fh•e of these piles 
ranged in a single row trall.Bveri!ely to t!lA vilkluc~, with here nod 
there some extr<~. pil<'.s supporting fenders for protection from the 
t runks of trees which are frequently floated down by tho floodo~. 
The double line of rails is carried by longitudinal wrought iron 
lattice girdera over tho three central piles, and the weight is dis· 
tributed over the five by east iron crui8 g irders. There is room 
left, therefore, on eacb side of the linl'l for a platform or 
footway, but these, although nt ouo time contemplated, 
have l'Ot been crHnplet.cd, nnd foot p\1\sengcr;; u~ually croSll 
the river in uoltd. Thu pile~ arc cross tru83od dowu to 
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RIDER'S COM rtn:'S!O:s' E:s'GI~K 

eated })C\rts, and none of the irregular in termittent impulses and helow the river bed, and tho structure ia very rigid. 
which character ise caloric en0-inea, a high rate of speed and Ou the night of the 5th ult. tbe water had risen to the 
smooth action may, it is claimed, be safely and caaily obtained. greateat height which had been observed since the ere.:tioo of 

The operation of tho engine is briefly as follows :- the bridge, and was ru(!hing through at a velocity estimated at 
The compret~Sion piston C firat compresses the cold air in the from eigbt to ten miles an hour, throwing up n wave again.st 

lower part of the compression cylinder into about one-third each pier of about 7ft. in height. At about midnight the surface 
its norml\l volume, when, by the advancing, or 11pwf\rd motion of the w ~t.-r ia stated to have been 42ft. above lo1v-water mllrk, 
of the power piston 0, a.ud the completion of th" down-stroke or 5fc.. higher than it bad been known to rise for many years. 
of the comprCSI!ion piston C, the air is trn.usferred from the It WJS tht~o about 13ft. below rail lt~vol. The left bnnk of tbe 
compression cylinder th rough the regenerator R> and into river w~ submt~rg.:<l and the adjacent count ry flooded, a small 
the heater B, without appreciable change of volume. 'l'he result neighbouring village being entirely destroyed. Shortly after 
is a great increase of pressure, corresponding to the incre1sa of this, two or three of the apaos of the bridge near the left bank 
temperature, and thilt impels the power piston up to the end of were carried n,way, quickly followed by se,•er~l more, t\nd 
i ts stroke. The preasnre still remaining in the power cylinder I ultim~tely tweuty-five in aU wore bodily thrown toto the river, 
and re.acting on the comt,resaion piston forces the h\tter leaviug only fort)~-two spnni remaining. The whole of the 
upward till it reaches nearly to the top of its stroke, when, by south end of tb.e vtaduct was thus destroyed, and although t he 
the cooling of t he charge of air, the pres:mre falls to its m ini- river ha.i since subsided eomo 15ft. to 20n., there. is n othing 
mum, the powor pilltou d08cench!, and t he compreasion again visible of tho structure ~eyond two or three of the gwders of the 
begin.s. In the meantime, the h-.:1\ted air, in pasaing through the shoro span, which 1\re lytog on tho end vf the embankment very 
regenerator, bas left tho greater portiou of ·ita beat iu the much contorted, and a. few of the brokon stumps of ~be last two 
regenerator plates, to be picked up and utilised on the return of pier<l.nearest the shore. The 7u.rrent on ~be 18th msta.nt wa.s 
the air toward the beater. runntng too strongly to allow dl\'lng operattons to be effected, so 

The regenerator, aa it is called, ida very important part of1the ~to eJtawioe the condition of .the .bed of t~e river. wher? the 
engine, and consists of nutneNus thin plates of iron between VIaduct atoo~. The !a.st stand10g pter bas 1ts ~t tron ~trdera 
which the nil· pa89es, and which alternately absorb the heat from cracked and lB oth.erwiBe shaken, bu.t t~e rest of the br1dge at 
the air and return it. present appeara 1utact . The longtLudtnal teak sleepers nre 

Ono of t bc<Jo engines is at work in the boiler-house No. 4 broken oil' with tho usual wood fracture, but the up nils-iron-
foodiDg a boiler. ' ' a~e brokon short o~· o.ver t~e gi~de~, almost as if shorn ; the 

FALL OF THE NERBUDDA VTADUCT. 
Tut; Bombay, Baroda, nod Central India Hailway runs from 

Bombay northwards, up thE' coast to Ouzer:~.t and the district of 
Kattiawar, p'l.88ing in its course by the important towns of Surnt, 
Broach, Baroda, nod Ahmedabad. It hns to cross seveml rivel"l', 
the principal of which are the 'l'aptee, 1\t Snmt; tho Nerbudda, 
at Broach ; the Mabee, near Baroda; and tue Saburmuttee, at 
Abmedab.'\d. Tho viaduct over the Saburmutteo wll8 seriously 
injured by tho floods la.at year. This year tho Nerbudda viaduct 
baa suffered, ancl the damage done to it has been very conaiclor
able, amounting to tho total destruction of more than one-third 
of its length. The river where the milwa.y crosses hu.s channelled 

rtght-ha.nd down ra1l lB cut m a 111m1lar way, but the left-ha.nd 
down rail hangs over about 3f t. and is contorted. To a Cl\8ual 
observer, except for this last fact, t here is not.hing to show the 
excessive wrench the structure must h:we borne. Tho greater 
part of the submerged portion of the viaduct is apparently lying 
not IMny yards below where it originally stood, as indicated 
hy t ho eddie~ in the water, but none of it is as yet visible. 

Unfortunately the a.cciclent caused the loss of one life, nnmoly, 
that of P estonjce Framjec C recn, in~:~pector of bridges, who 
with two others was on duty on the bridge, a.ud nc.'\r tho shore 
end when it wa.s carried away. All throe woro thrown into tho 
river, but two escaped. 'l'ho inspector Pastonjee is still reported 

• • m•asmg. 
Although traflic w~ suspended (or a day, on the morning of 
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the 8th a steam launch was in readiness, and was actively en
gaged in carrying traffic and tugging native boats acro1111 the river. 
'!'he launch wa.a brought from Bombay by rail, a distance of 
200 miles. A delay of little over an hour is occaeioned to the 
mails in crossing. 

Temporary landing stages have been erected, and a more con
venient one is in coul'l!e oi construction attached to one of the 
piers of the standing viaduct, which will enable the larger barges 
to land goods and pa.ssengers readily. It is clear that, great a.a 
the difficulties are which the engiueers and traffic manager and 
his &taU' b.we to overcomt>, they have met them with admirable 
energy and foresight. 

When circumstance.i allow diving operAtions to be carried out, 
it will be a.•cer taiuecl whether the piers were undermined or 
otherwise. Either that or the fracture of aome of the piles 
from side stmin caused by a diagonal current are among the 
most probable causes of failure. Tbc appearance of t ho fractured 
rails tends to show that the last span must have fallen almost 
vertic.'llly downward. 

'l'he viaduct has been standing for about fifteen yea.ra. It 
sutiC~red damage in 1864, when si:t spans were carried n.way and 
subsequently renewed. In 1868 three spans were carried away 
t\Ud were replaced. Th~ pre~:~ent destruction of twenty-five 
spans representi n. length of about two And a--bali furlongs. 

The excessive flood this yea.r is attributed mainly to the ll\te 
but heavy fall of min np country. Great apprehens ions were 
entertained for the safety of tho '1' ~ptee vi11duct, owing to reports 
of hoovy fioods up the rivPr in tho neighbourhood of Nagpore. 
'!'he water is stated to have risen within 4ft. c-f mil level on that 
viaduct. The country beara signs of he.wy local min, but the 
1\ooda have subsided, and both the rivers arc now in their nonr.al 
monsoon coudition. 

, 
THE PATENT JOU.ltNAL. 

Con<Unled from the Journ4l oj tM Commiui<ma1 of Paknt1. 

Grants and Dates or Provisiona l Protection tor Six Montbe. 
:!329. Jmprovemont81n obtlll11log and opplyh•g ~JOTJ Vt; PoWER to ~ub

ruarlno oporatioDil, Edward Jorderu Hougb, St.. llelon'e·plaeo, Loodon.
:'n« Jwv, 1876. 

2!1diS. ltnprovomonts In mnchlnory fur Scounrso, SJrr!'tNO, or Or.ABSr.so 
L&AtOI'!R or JlP.A:IItNO llroi!S, Frodor1c Augustus Lockwood, Drll!tol, U.S. 
-:?ht Jult!, 11176. 

2!){)9. An improvod mnchlno or np!)3mtus for WA8HINO nnd P&llLJNO 
PO'I'ATOI!S or otbor vcgoll\blcs or ro:>t.ll, l'bomM Bmdford, lllgb Holbom 
J.ondon.-26th /lrly. Hlill. ' 

8091. l m provewcnts In tbo oouetntctJon of ST£A~t Doll.f!IUI, nnd in np}><'l-
1'1\tus to bo used In the rno.nuflletttru thoroof, Brutow IInnt, Sorlc-strout, 
Lt.ncnln'&·lnn, London.-A comumnlcatlon from Alvan DlnPmoro 13t'OOk 
WMblogtun, IJ.S.-2.td A «(I lUlL, 1876. 1 

318 1. ltnt"ovomonte In the manufnct11ro of ARTIC't.ts from Corr.r.R a nd 
In appnr~tue omployod tberotn, Sydn ey Pitt, lint ton', Surroy.-A 

1 
com· 

munlcatton from t:ount Staui.81Mdo I'lat.cr·~ybcrg, Pllru.-1ltl~ Au[I1Ut 
lSiO. ' 

3370. l mprr.vomoutit In GA8 Rf!OU~ATINO nod :~.wing app.'\mtue Pot.or 
lilcb nnd Tboodoro Scbwnn:, Hamburg, Oormnoy. ' 

3Si7. Tho lmprovomou t. of ToRNt!TILI!.8, nnd tlppnmtue counootcd tborc
wltb, Gcorgo Lowrr. SuUord, Luuca.sblro. 

8~9·•. An lm)lrovod cornblnntloo of proc01.8c.~ nnd uppurnt11s for tbo rnnnu
faolu••o uC ::IOOA nud roTMJn, o.ud tbo Nco,·ory ol tho sulpbur employed 
tbenlln, Wnltor Wuldoo, Abboy Lodge, Morton, Surroy.-2Sth .Augout 
187ll. • 

3'11•9. lmprovcmont.IJ In AOTO~tATJC TnRP.AD LAVY.M combined with 
Tua~:Ao CARRI&JUI, npplicablo to tho machine" employed In mnnulnc· 
turing rlbbod, loupod, or knlttod f11brl~, Tbomu.s t:oltmc\JI, Lolcoslcr· 
eh lnl.-80111 A t•{!IUIL, 1876. 

34XO. lml>rovomonts ln :::iOLITAllll'.ll Ol" SLt;cv.e nnd COLL.I R SToDS 
Froderlck Wei.Dtmud nod ntcbnrl Jamc" Secnudue Joyco, Aldormnn: 
hury, Loudon.-Sht Auf1U4L, Us76. 

S4ii, .t\ll lm)lrovcd muthod of R At8lNO o.nd LowP.niNO WINDOW·BLtN08 
t\nd np1),1mtus therefor, Cbl\rlcs Do.wb..nn. D•lry·court, ~t. Mnry ,\xo 
Loudou -A communication from Louts H. Guno, ~ow York.- ~lh & 1;. 
tcnher, 18i(). 

3619. Jmprovemonts In nppnrntue for Wt;A v r:so Lool't:o nnd l'tu:o FA unrcs 
Drl11tow llunt, Scrlo·strcot, Llncoln'a.fnn, Londnn.-A cornmunlt:dUO..;, 
from Octavo AleXIIndro Gn.llot, ParL<.-it/1 fYprt.,.~,., 111711. 

:!6~0. ,\ n ow or lmprovod Oa.w& TAJILI.,. for pcrputllfitlng th o mllm ory of 
tho r!ca•l, Jamca GIUmo.n. Leoda. 

36:1 <. Jmprovomouts In S~:wtsc MM' rtiNY.t\\'1 llowurd Prntt Onrlund, 
Dundee, ~ootJ.md.-8th l>tpLt:m~, 1"7ll. 

36 JU. lmprovomonts lu VtSCII AROLNO W ATI!R from ~Tit4 'I~»IPd nnd other 
voseole, and In np!JIIrutue to bo omployod for tbl8 pnrpoao, Itobort. 
Griffiths, Dnyawntcr, Londou.-11111 StpttmiJu. 1870. 

3~&8. lmprovomontll ln Rot.ull or Wn t;£1. l:!r< ATES, Ftcrlorlok Young 
Dt,laton·lan o, HMk ney, London, uud Charles Frudorick JJu •con, Soutb: 
nmpt.on. 

3atl0. h npro• omoot8 In RP.ArtNo nnd MOWING MACOl:SES, Adam Cnrllelo 
Dnmlott, Thinrk, r ork.ehlro. 

3.iO'l. l mprovomont8 In npparntll8 for 1180 In STOPPI 'IO nod CONTROI .. LINO 
tho MOTION of SurPS' CABt.I!S, Alcxan derJnrdlno Alderman, Coponbagon-
8tloot, Cloudeeley-rOAd, lslln~rtoo, Loodon.-111/< &ptemlJ'r, 18i6. 

35611. A DOW or Improved nppamtu8 for STOPl•INO l'OMPINO J~NO INI'!S, J ohn 
Robort8on, Lnncmark, New Cumnock, Ayr3bJro 

3~7:!. lmpro<'omontll lu Sou out. l<'un.-: rTURI!, WUilam Coor f>a1 kor and 
Jam~ Stabler , D11rllugton1 Durbnm. 

s;;n. lmprovomontll ln Coot.JNO Wovt:N or F&t.T&D l''A8RIC8 nftor tbll pro
C()S(l ol ~teaming or blowing or bolliug lo water, Henry Ll.stur, Aebbrow 
i\hlle, Huddorstlold, Yorkeblro . 

3676. l mprovorucntllln PURIP\'lNO nnd DrSI;<;t' I!CTINO S£WAOP. nod otbor 
foul \\'litera, and In tho proparntlon of dldlufcctaut.a, WIII IJlm Wbllo 
London·rotld, NowCI\8tlo-uuder-Lyno. ' 

86iS. I mprovomontslo llAtWP..STI:<O ~IAcn iNI'.S, Bombard Samuol&on o.nd 
Wllll>tm George 1\lnowarlog, Bunbury, Oxford.,ltlro. 

S6SO. Improvements In tbo method of Wu<olNO Uoarf!RV YARN, nod In 
nppamtus employed therefor, llowg,\to Grcuvca Wnrburton, .LclcOlltcr
shlro.-I:Wt &pt.tmiJe,, !Sill. 

3692. Cortnln lmprovomcut.s In mncbhl~ (or PRINTri<O or .KMBOSSI.SO 
Sroot.S Peter Jool Livsey, lllnncbc.~tor.-A communication from lru 
Dimock, Rnrtford, U.::l. 

8:\ 6. l mprovomon ts In nppnrotus connected with CLEAI'81NO tho BoTTO~I8 
of SHIP>~ nnd otbor submerged stn1cturcs, lloury J nm cs Cole, Wo.nde
wortb-road, ~urrey. 

S68i. Jmprovomeuts in SrONALLt NO ArPAIIATU8, Philip llnugbtou Whlt.
tllkor, J!nrr·st .root, Liverpool. 

8&88. Jmprovomon ts In lt1~1, ~~~TIS£, IUid otbor L ucu Loc Ka, Edg,,r 
H um, Stoke Nowlngton, J.ondou. 

36!'1·2. Cortnln. lmprovomonts ln tho construction of ln8trum onts for 
S" 8ARINO Sllt:EI' or otbor ANIMALS, W1Ulam Clark, Oxford·~troct, 
London.- 1SIIt &ptcuhtr, 1S7ll. 

Sr.96. Cortlllu lmprovom onts in mncblnory for Ft~<t s urr.oo tho J.; 'll>s uC 
RoLLS fur MI:TAL ROLLIIIO, Frcder·lck Hlcbnrd Whooldon, Wulvor· 
hampton. 

3598. Tm~rovomonts in Ot.oo£ lioLD&M suitable f<'r ga3 and otbor 11\mp.s, 
Houry H orton, Flnsbury·strcot, London. 

360ll. hnprovomonta In F nAltt>S omployc..t in l!trotcblng t\nd 6nl11hing oC 
skirts, Tboml\8 Bornnrd Ward, B olt 'l'owo, illancboator. 

3602. lmprovomoots ln tho coodtructlon of D&CANTERI!, W AT&n lloTrL£8, 
TUUDL£n.~. and otbor vo&>ol8 or articles mndo oC gll\88, cbln11, atonowo.ro, 
or otbor brlttlo or bard mntorlnle, J 11mus Voruon, Newton :St.owart, 
Wlgt.ou. 

3604. An Improved r l\f:/TINO. PAPI':R·CUT'I'I!IO, nod T AO·MAKINO MACO!Nl:, 
WUllam Robort Loko, SoutbHmpton·buUdlnp, Lou<!on. -A communi
cation from WUUam Hcckor t, P rovldonco, U.S 

8608. An lmprovod FooNTAII< P&NBOLDI'!R, Wlll.lam Aloxundor Brice, 
Cbllocory-IAno, London.-U Ut S"'PLtmhtr, 11>70. 

8610. lmprovomon te ln TAN0£0 SPAOI'.S 1\nd SI.JO\' &l.S, Fmncl.s Adkinll, 
Old bury, Blrmlngb:•m. 

SGH . lmprovomonts ln tho couetructlon of CRANK·AMJ" ueodlu looms tor 
woavlng, Don.le Bury, Oswnldtwl3tlo, L!\llca3hlro. 

8616. lmprovomont8 In WooD Scntws, nnd in mucbluery tor moklng tho 
IJOmo, nod In moan~, methode, o.nd proCCSIIOll connected tborowltb, 
Tbo.ddonll llyntt, Glo.rccstor-gnrdonll, Jlydo Pnrk, London, nnd Thomna 
Rlckott, Dovousb.l.ro-piiiCo, 1'unohoro-road, Dlrmlnghnm. 

SOU) lmprovomonts In STuos or CLASPS, William !Ionry Dougw, Stour
brldgo, Worcoetorahlro. 

3618. l mprovoments lu :SCREW P.aoP&LtBI\8 for pro])C)Illng v088ole through 
tho wntbr, llobort llonry Al"lllit, Vlotorln-cbnmbora, WCl!tmlnstor. 

3620. l mprovomcnt8 lu ENOIN~ workod by tho combuatlon nnd oxpon
elvo forco o f An infiammablo 6u ld mtxt•rro, Matthew Plera Watt )joul
t.ou , Tow l'.trk, Oxfo.rdal\l.ro.-16th &pl.tu~r. 1876. 

36:!2. Improvements ln mC'\DJJ or npparotud for FOLDtNO WRAPI'!R.S or 
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Co'' EM around C.uta of BUCK INO or other material, WilliAm Cowpor 
Polllltt, Uolboro, London 

3620. lmprovoments In PACK ISO Rrsoe and ln tbo mothod of an d nppn. 
rntlUI for mauuftwturl.ng tho aamoi Fnmk Wirth, Frnnkfort.-oo·tho
:M lno, Oortru~ny.- A. eommunlcat on !rom Tboodor Romu.t, Lodr:, 
Huulo 

362ll l mprovcmont.a In KILl'lll, J ob n Garlick, Blrmlngbom. 
3632. A n ow or lmprovud FI&OI'<O Gus W1:tc n, or arrangement o f 

mecb nbm lor hoavlog lo bOrrlnlf or other d.eblng nota, trawl ropo.~, 
nud deep sua 8ahlog or other llooe, Cbnrlea Robort.eoo Mitchell, Allor · 
doeo, ~.D 

8693 1mprovomoot.a In C&STRIFOOAL 111Aconuts, Edward AUrod Cowpor, 
Oroot Ooergo·alroot, Woetmlneter . 

9631. Tmprovomouta lu appnratue lor ORINDIIfO Wuu: 0 ARDS, Wlillalll 
WnltiJn, l)outoo, Lunc:111b lro. 

81186. ,\o Improvement or lmprovomoota In L U11'8 for burning kci'OIIIoo 
or othor llgbt or volnUie olla, Wllllnm Lowo, llnnd11worlh, ~t..ltl'ord3blro. 
-A cummunJcatlou from WlUI.nm Honry D lton, Ememl J.HU, Mol· 
boumo, \'lctorla. 

11113 Improvement& In LoeRA! or FAI!TESisoe for Do:~. E.'!, tho Mmo bolog 
apoota.lly appllcablo In Improved boxes for clg3.r llgbtora ::~od tru1tche~>, 
C r l IIermann Wetul, Aldortru~nbury, Londoo.-llltlt &pt(lJ!hn', 18711. 

3611J. lmprovcmcot.ln appo.mtue for Du:usrt:OTIIfO CLOTlliKO and otbor 
elmll<~rl\rtlolc.t, Cbl\rloa Edward O crou Rogora, J<.:a.t. Rotford, Nottlug· 
bnmeblre. 

86U . An h n provod PnoroonAI'OIO Ttt-,.INO L\I' I' AMTUI, Goorgo NoebiLt, 
.. lJouroomoulb, Uampelliro. 
86, 6. l roprovcmont.a lu ~TI!All DoiLEM, Cb:lrlCtl Oonton Abol, SouLbnmp· 

ton-bulldlogs, Loodoo - A eommunlCJ\tloo from Lobreebt St.cloml\Uor 
nnd C::lrl Swtnm iiUcr, Oummorebnch, Gonnnoy. 

86-1!!. lmprovcmcot.a lo W1s now.- for CARDIAOEII and In fastonlogs for 
the Jt'\mo, Honry Brlttulo, Dlnnlngbam. 

B0$0. A macllioo lor mnouf&ctu r1ng tbe Improved nppo.mtus to P no our £ 
~OUND, 118 11 aubetltuto for a CMUnet , H enry J ohn Dlatl.n, Tavletook· 
etNot, Uodford-aquare, Lood on.-18tlt &pttmber, 1876. 

866B. lmprovomcnte In ~II.I'·AOTINO MOL&II u'od for 6plnnlngcottoo, Oax, 
wool, rmd other fibrous tlllltcrll\18, Jobn F"armo nod Jnmca Wlllllb, Ovor 
Unrwcu, Laocaahiro. 

8U5• lmprovC'meo t.a In t ho oooetrudloo of CAI\1\Ir.R.S, P &oESTA I.8, 
l'ULL&VS, and CoorLIS08 for Sn.o'TIIJO, 8.11d MOO IA N18ll for Co usn:n· 
I!IIArrll'IO, and In LAma or llACUII'ERY Cor MAKINO StiAI'TII, Wllllllm 
Ford Smith and Arthur Coventry , Sallord, Lan CMblre. 

3~$. J\ n ow or Improved GMJ Oovr.RIIOR, William Poulta, Olaagow. 
80$6 lmprovcmcntaln DALvCOCK ll VDRAliTI, &muol lloojnmln WUklna, 

!o'A ioburgh. 
8658. Improved ecll·dct.acblng nppo.raLue for Dllll!lfOAOti(O Snrl'8' BOATa 

nod other p\ll'))08C8, Wllllam Aleundor Drico, Cbnnocry-la uo, Loudon. 
8060. lmprovomonta to Loo~uJ !or plonUog nod d~l:rlng r11l kl..od11 of 

cloth nod t.lMuct!, WW.l.nm i\lorgiUl·Drown, Sou mptoo·buUdlnge, 
Londou.-A communication from Dynclntho l\lnrlo FouUlct, Cb.nul!&~ 
d' Antlo, Paris. 

11660. Improved mOAoa and appnmtua lor RIOOLATI!IO REC'IPROCATIIIO 
.MOTIOif In )loroR f.11or:o.a nud other mnehio~ry, Guat.av Ernst Adolph 
lloormaon, Oruat Towcr-ttroet , London. 

30tll . lmprovcmoota ln Srt~AM DOILI:M, J ohn H onry J ohnsen, Llncolo's
lnn·ftcfda, Loodon.- A commuolcatlon from CbArlce Ton Drlrlk, Pnr1e. 

30112. tmprovcmcuta In llpparolue for MAUKI NO LAWN TI!NNI8 CouRTS nod 
othor I!Urfocce, Tboml\1 Frodcrlck Bunt, Bnnbury, Oxlordahlro. 

8003. lmprovomonta lu m&Chluory or appaml tlll for 0UT1'1SO, TURN I NO, 
or l:lnA riNO Wooo, Occrgc Droy, Keighley, Yorkl!hlro. 

80116. lmprovemonta In appnrntua nn d rnc..~ne for U1e Tn.&NIIll i&S ros of 
P R1!111UI\& to llVDRAU!.IC MACIIINit TooLA, W fMllltnto their appUcntloo 
to tho work oo which thoy oro to boappUod, Ralph Hart Twcddol, J omce 
l'llltt, nod J ohn FlcldlnJC, Oloucceter. 

8000. An Improved !:lAIII Jo'AITI:'I'EB for WINDO\fS, whJcb Ia Alao nppllcnblo 
for securing au~omcou., cupbo;uds, or doon, or for other atmUnr pur · 
po1011, 8f\muol lliU, Sout.bwark, London. 

31ill7. l mprovcmonta In the maoulncturo of 8K£LMJ nod Tuo&S, Cbnrlos 
~'rodorlck Or1mmott, Edscl>Mt.on, Wnrwlckeblro. 

8668. l mprovcmcot.a rclntln g to lbo comblnntlon of ARTIO'LES of COSI'~C· 
TIO:tenv, n.nd tbo IJko, wltl1 mWJlCRl lnstrumootlo, Wllllrun Robert Lok o, 
Soutbamptoo·bulld log1, Londnn. - A. oommHnlcotloo !rom Johaou 
KIU{CO nod Johaoo Burmucllor, Pmgue Dobomln. 

3000. An lmpro't'Cd l:i£AT, Clwrloa J:ien.ry Everett, Douglaa·placo, Qllcon'a· 
ro.\d, Bflyewnt.cr , Loudon. 

8070 An Improvement or lmp rovcm'!nt.aln Tur.a!IIO· r.LECTRIC GENI!RATOR.I 
an d In EutcrRO·!IIOTORI, Cl\millo A.lph ooao Fouro, Jo' avcreh am, Kon t. -
10tlt &pumbtr, 1876. 

Slli4, lmprovcmcu t.s In tbe P oRrPICo\TION of OAS, Rllbert Barrls, Dow, 
London 

8676. An Improved apparntua for R.us1so, by mOliM of comprCIIlod nlr, 
8,0DIII&RO&D Snuos or olhor vGMOia, EmC~Jt Cuyor, Uonnour (Cnlvadoe), 
F ronco. 

8070. A n ow mode of and appamtue lor DA£ATUII(O WAn." ArR, Noblo 
&ward, Tcmp1ooguc, Dublin. 

3077. l mprovomonta In Fno SIO!fALLt.."fO on raUwoys or tramwnyr~ nnd In 
npJJQmtue therefor, J ohn Ke ighley, Onn~~ldrk, Loncaahlrc. ' 

8071:1. lmprovcmcota ln Jo; lfOISES for propelll.ng eteam launches nod yncbt., 
nod for olbcr pu.rpoeca, Euebeo t:rncat Wtr.oU nnd Claudo lln.J.eoy 
Mnrk·lnno, London. ' 

8070. l mprovcmuntalu lro.'\Ung P.&BAJ'Fr ~tr:, WUil.nm DrycrNnttoo, Cbarlca· 
atroot, Old Kcnt.-road, ~urroy, aod Walter Symlngtoo, Old Kont.-road , 
IJOndoo. 

86!1~. lmpro'l'cmonta Ill lbo FOI\?'AC'JI:8 nnd F LUI'Jl or STEAM DOILiliUI, 
&muoll:lnncoc:k an d WlillGm Boor, Nottlogbnmahlro. 

8().'13. lmprovomcntl In tho action or UPIUOUT PIA.NOI'Ol\TZS, llcnry 
Uroolte, Jlcgont.'a Pnrk, London. 

8684. Jmprovi:d meana or appAmtua to bo employed ln CO!fflEcriNO and 
J)I8C.Oif~&C11.NO RAILWAY orTI\AMWAY IWLLi t-0 8 TOCX, Frederic Blll'Dea, 
Sulb.nrn, Reading, Bc rltebJro. 

aoss. l mprovomontllu FA !or protecUng food from lnaecta, and lor 
~tlmlln.r purpoece, WIU!nm Robort Loko, tloulhamptoo-buUdlog11 Lon· 
don .-A commu nJooUoo from &muol WlUiAm Lambeth and 1Vtulam 
Rnymon d W ourcadc, Phlt.dc1phla, U.S. 

ao~o. l mprovomonta In tho mn.uu{ooturo of ARTII'IOIAL !IAROL1!1 or S'!'ONI! 
l JOult Abrnbrun Brodo, GI.Mgow. ' 

8Ull8. l ruprovomoota In tho modo or method of arranging and disposing 
tho coouccUon11 of E • EOTIIO.JhOY&TIOS IOI'.u.t.r:to INIITRtnei!N1'8, William 
~mllhand Richard Robert Barpcr, &118bury·tll'e0t, 8lrand, London. 

3680. An lmprovoment. or Improvement& ln 8RV'.CU•LOADIIfO SlULL Anld 
J ohn Field Swlnburo, Birmingham. ' 

8G90 Jmprovcmeota ln STEAM 8o1Lilllll, B untor Henry Murdoch, Slaple
Jo.o, Loodoo.-A ccmmnoJcation from EmUo B6dc, Vorvlore, Bc.lgium, 

SGO I. lmprovomenta In RAILWAY Se.r.cP&M , WlillGm Edward Newton 
Cbnncory·l.nne, Londoo.- A communication I rom Jul011 Lt-ooud Louotr' 
Pnril!.-20111. &pUm~, 111711. ' 

8002. Improvement& appllcoblo to GAs P r RNAODI, and In tho utllfMtloo 
of~ fumncce, l!amucl Oodft11y and Richard lloweon, i\llddlcabroulfll
on·TCGI. 

3003 Improvements ln tho monufnct.urc of 8 UOAR, aod lD the m oaiia 
e mployed lbcN!lo~t William Ronny Watton, Gllllgow.-A communication 
from Oa'rid McCouoy Wotton, Botton, U.S. 

80!14. lmprovomonte In apparatu11 for GOISDINO W1 nr. C.uu>e, WUU.m 
Walton, Denton, LanCAahJre. 

111.106. Jmprovemcota in lbe mothod of nou nppnmtua for SumntNO GLA ilS 
In m ot.nlllc window frames, Robort Ulrd, ~Wploy, nnd Alfrod, Calvort, 
J.AJtde, Yorkshire. 

9097. lmprovcmoota In mnchlocry lor l;Nr'M'tso llllALDI, Jnmca llnydock 
and TbomM BlAckburn, Blackburn W COllhiro. 

8098. lmprovcmcnt.a In Loo~ot~~, Dand Sowden and Roubon Calvert Sto
pbcOIIOn, Bradlon!. 

U6110. l mprovcmonta ln moans or 1\ppl\l"'ltus for ctfocttng tho Twi.8TIIiO of 
Pux, Tow, Woou.cs, Su.~<, CO'JTol'l1 or other )'&1'11.1, William Bywator, 
llolbeck, Leeds. 

8i00 Im provements In BrCTCL.II and D1avcu: TAl'IM, TbomM Drowctt 
l lanchceter, and WilliAm U arrleon, Portlllnd<etrcot., llnncboater. ' 

8 701. Jmprovcmenta In app\nltue fer Wonxa:to a nd LocxiNO the PorNTII 
nnd S tONAJA of RAILWAVd, John Dricrloy nnd Wnltor Wright Brlorloy 
KUburn, London.-A commuulcntloo from Frodoriak WQdc Briorloy' 
l'Wiadclphln, U.S. ' 

8702. J mprovcmcnta In Sl!wrso :M AOBINE.'I and ln att.ncllmonta for tho 
Mmc/ Allred VIncent Newton, Cbanoory-lalle, Londoo.-A communJaa. 
Uou rom Robert WbltchUI, ~ow York. 

87011. Improvement& ln the means or applU'I'Itua employed In tbo manu· 
fncturoof W11ooouT IRON or ST&n DIIJQI or Wuc&LA, Jamoa Abercrombie 
Curling, Leoda. 

87011. Jmprovcmcnta In npparntue lor tbo trcfttment of I ROlf and 8Tr.EL, 
John U onry J ob neon, Linco1n'•lnn-6clda, London -A communlontion 
from Cborlca Dloo, Cbambly Baein, and Jnmoa Boylill, .Mon troal, 
Queboo, Cnoac!A. 

871)7, lmprovcmt.lnta applicable to DaiVIl(O 8MAU. MAcorNa, J oaopb 
Brunt, DerbyehJro. -~ht &ptcrnbu, 11176. 

3710. Improvements In Tt:I.IIORAI'!lro llrlrrllO»L'fTfl, St. John VIncent. 
Day, OIMgow.-A commu.olo:1tion !rom Goorgea Dubom, A.illpore, 
I ndiA. 

Sill. 1mprovomeniAIIo tho mothod of nnd appnratua for WAB.IUl'IO RA ILWAY 
CAIIRIAOCS wllb exbauet or waat.o etcam !rom tbo engine, Allred Hoaou 
IJradlord . 

3712. l m)lrovcm110ta In mncb!ncry for CARDINO COTl'OII&od other ftbroue 
subllt.onco., Wtulam Doblloo, Plymouth, and TboiDOI Jlco.ry i lusllton 
nnd JJcnjnmln Allred l)obeon, Bolton. 

1713. lmprovomeuta ln tho mclbod of and appa.ralua lor R&J'RJO&RATllfO 
and lor ll&Atuo LIQOWII, William Lawrence, Bt. Mary Au, London. 

THE ENGINEER. 
8714. lmprovom~nta tn proccasos tor tho preducUoo of IRON and SntL, 

anll ln tho COOIItruotloo or furnace• tor tbac J1U rpo10, Cb:lrlca WUI.I.u.m 
Slomcoa, Quoeu ,\nuo't~·gato, Wostruln•tor. 

8716. ImprovomoniAI In machinery or n)lpnratu• for making CO)fi'OUTION 
ORIIAM&N'I'Il, onfl for applying the s-'lmu to mouldlnp, Rlcbnnl Scully, 
B'\nnc r·lltTColt . • t. Luko'e, London. 

8710. l mprovoo.ocnta In the COMtMIOtiOO Of f.Q0\1\ for WOIIVlOg, WIU!am 
IJ'InC118tcr, J amca Henry l'Uklogtou, and William Poe!, Aecr!Jlgtoo, 
LlUCI18hlro. 

8717. •\o Improved nrr.1ngomon t o f n regcnomUvo 81Ell&:ors' F oRltAC&, 
Ludwig UMrmnnn, Uanover, PruMIIL. 

8718. l mprovomonte In I NII AI.INO API'AIU.TIIII, oppUcablo ol.ao (or dUJUIIog 
J:?Crfumod and otbor vnpotrrl!, Cb11rlos J\mbi'OIIn .McEvoy, Ploc•\dilly, 
London. 

8710. 1mprovomcuta In 8TCAli Pow11n l''un 'IAr r:ll for lbo mnnuraeturt o! 
11ulphnto or l!odt\ and pot.allh, und tbo CAiclw\llon or nlkollce nud o tbor 
mntorlal11. Ooorgo Urydcn Mc:vte, &utb tlblcld,, Norlhumbcrland.-:UJWt 
Stp tr111bu, 1876. 

8720. lmprovoUloots ln tho mnoufncturc or F:oo rNo In twlat ll\cc uachloca, 
Robert. &ott, Cromwoll ·etrcot, N'ottlugbAmahlro. 

87~l. lmprovcmools lo CoLLIER\' T urn , llonry Juh\1.800., Juo, Du dloy, 
Woreeaterlbiro. 

9724. Jmprovcmcnt.llln npr'\mtus for M", llllfO 1\0d OntNDtSO )IATP:RIALII 
for d18tlller1Cll, nnd for alrollnr purpo808, Fnw lc Wlrlb, J<' m nkrort-on · 
tbo·Mulnc, Oorrnnny. - A communlonlloo I rom Otltllav Ellcnbcrgor, 
Dnrmst.nd t, Oormnny. 

rna. A now or lmprovod C0\11'()81T10N or " " ""'""· Ch'\rlc' J osorh d o 
Meyer, Alpbuoell Ruld mt, o.nd l'lon o Jo~cpb Muldore, Drus•el11. - U n l 
&pt< .. tiJer, 18711. 

3i SO. l mprovcmcoll!lu SAPI:TV .\L41\)I API'ARATOI for stcom bullol'll and 
other etructurca wboro gMCOUI mf\tt.cre aro lllblo w nccum u lllto to on 
obnormnl prCISuro, Wllltnm J ohn Coo, 1-lvorpool. 

SiS~. l mpro,·omont.a In Ho LI.EM for oxproMinl!' liquid from C..:rttUo 
anatcr lnla, ynrM, 1\Ud fabrics, .JumM ~h•\W, Oa!Mblelt, Selkirk 

3 786. lmpro"cmont.s In .t\llDOliliNAL I:IUI'I'O IITS, Abram Charlo' Herta, 
Dloomebury, Londou. -A communlontlon from J ohn ll crta, ~ow 
York, U.S. 

Inventtone Protected ro r Stx Montbe on tbe Deposit or 
Complete Speclf1cat1ons. 

8i03. lmprovomooU!lo P uMP&, OooJ'iO Thomu BlundeU 1\0d Jnmca W Iter 
DlundcU, Llm,.boueo, JJOodon, and Frcdorlck llolmC!I, \'lcwrl.a Pnrk, 
London.-:.!7 tit Scpl<utbtr, 1870. 

8700. Jmprovomout8 In WzromNO MACIIIlf r:ll, J amca Mack enzie, Edln· 
burgh.-: . .>7rt. 8 , pltmlitr, 1876. 

11778. An lmprovumoot l..o L onRICANTII nod PACKIN08 for et.oam engines , 
a to. 1m eb011ta, jourol\la, bonr1oga, etuffi ng-boxC~J, n.J.eo Mice, ana 11.11 n 
covorlrlg Cor atoam bollor11, 11tcom and bot nlr pipe&, and roore, nnd lu 
gcnoml aucb pnrta of machinery 118 llre llnblo to friction or tbo oiTloetl 
of b oat, D onry Pl)tta Scott nnd Douton Unrt Zcrbo, Burdett-rend, &w, 
l.ondon.- 2SI4 &plmlfx-r, 1870. 

9828. fmprovemcnta fu LODRICATOR8, Thomns Uayuea, KanaM, Mlnouri, 
U.S.- ard October, 18711. 

Patente on w btcb tbe Stamp Duty or £60 b ae been Paid. 
8104. CARBONIO ACID, [.'rank. Wirth, Frnukfort-on·lbo-l\lnlno.-2•111 Octo• 

brr, 1878. 
820S. AnTt l'lCI AL F ur.L. fllch:ll'd William Johnson, Qnoen'l!·gDIO'(lOrdon8, 

London.-:Jrd October, 1&73. 
3212. LAM I'!l, Joh.n B onry Johnson, Llncoln'e·loo·ficlda, Loor:!oo.- Srd 

October, 18i3. 
821G. 'BEIU\ Vast:LII, J ohn Rico, Soulbacll.~llt Octo/itT, 18i3. 
82~. GAS, Jobo Wcet, M::~ldl!t.ooe.--H4 October, 1879. 
8227. UTILJ&rso UuT, Chnrlca Rlteblc, Drixtoo, Surroy.-4111 Oclolou, 

1873. 
3248. CO'M'INO CoAL, WUltam Stovcll80n nod WllliRm Reo, Olugow, 

nod Androw Dunlop, Stonohousc, Lonnrk.- 7th. Oclo/ler, 1873. 
8498. PoNCili~O MllTAI.S, &c. , IAwrnoco Doe~~loy , Wllllnm Dcodoy , liJld 

J nmM Docs loy, Bttrrow·lu-l?unlcM. -~81/< OctoiJtr, 1878. 
3241. OnNtso l:AI!t:\1£:.'1'8, kc., Tbotnt18 Elllloy, Great Purlhmd·slroot, 

Loudon. -0111 Octoboo, 1873. 
3262. CoroLAS, Euguno Vol~lu, Sottlb·strccl , Flosbury, Loodon.-itlt 

October, 18i:J. 
5211~. Mo RTAB, &e., Cbnrlca Wood, Mlddiceb rough·on-Tcce.- 7tl• October, 

1878. 
8262. STUll Cu LTIVATINO, William Fiakoo, Stamlordham.-Bth Octolotr, 

1bi3. 
8276. PrCKtso COAI.8, J ohn F.pbmlm Wnlkor, Su udcrlllod, IUld J ohn 

William Cole. Oykor, Nowcoetlo·oo·Tyuo. - !lr/o Octo/itr, 18'73 
8486. VALV88, Thomua Adorns, Omnby-row, .Mnncbcs tor.- 221\d Octob<>r, 

1873. 
8267. K:tl'M'ISO ~lACIII NI!'.3, U cnry J oall\b Orlawold, Soulbwork·elrcot, 

Loo doo.-81/t Oclobtr, 1573. 
8268. Lu oRICATOM , Oeorgu ll~~~Wltlno, Soulhampton-buUdlog1, London.-

8th. October, 11>73. 
820$. SuAt'T8, k o. , Thomas Nott, Oxlord-atreot., London. ~tit Octobu, 

1873. -
Patente on wbtcb tbe Stam p Duty or £100 bae been Pa td. 
2882. Scn£W8, S1>tK C8, &c., WUllilm UoreCnll, Now York.-6th OtloiJcr, 

1809. 
~17. RoLLER SKATEil, Wn.t!hlngton Parker Orcgg, Boston, U.S.- 71/t Octo

IJtr, 1869. 
~878. Roc K Donrso, &c. , Fordln.ood Floran Vlllcplguo, Browcr'e·lnnc, 

London.-41/t Oclobfr, 1869. 
29211. Fono!ll, J ohn Freareoo, Dlrmlogham.-81/t Octo/itT, 1560. 
2981. DotLEM, Wlillnm John J onca, Klug ·elroet, Chcopalde, London.-8th 

October·, 1660. 
2946. PRINTI!CO I NK, ~c., William Chaplin )lny, ' troUord, EMcx.- 11/lt 

Octo/l(r, 1800. 
2808. STI!All ENOINl'.S, Euatnco Wlgtcll and J oaoph PoUlt, 1Jnllfo x.-6tA 

OctoiJtr. 1809. 
3024. LooMs, J nmoa Ro.por, l!Jnson PCIII"'Ioo, no d Dnuiol MUla, Dradlord.

l 6tlt OctoiJtr, 1800. 

'Not1cee or Intention to Proceed w1tb Pa tente. 
2109. l:lAT8, TbomM l.AJca, St.oekport. - 26tlt /ofay, 1Si6. 
22Hi. 'Bo'M'LtNO Wuu:s, ko., Chor lca ThomM ?lio:wtll, i\Uoorlca, London. 

-26th N ay, 1!176. 
2227. CLrNOMt:rr.M, AlAn ChMlca Bngot, Cburohdalo, Stullord .- Sit/1 M ay, 

1870. 
22~6. HATS, n ormllnU l!ltcm, DcrUn. 
2262. CARDillO ENOI!iEII, JC~~cph Donn, nocbciAio. 
2200. CIIECKS, &c., JnmOII Boorman Job.oaton, Nuw York, u .s.-~UI M ay, 

1876. 
2262. I JOO)IS, WllliAm :'II organ-Drown, SouU111mpton·bulldlnga, Londoo.

-A communlonUon from George Crompton. 
22113. l!IAI\KINO Bre.LrARoa, &c., Jnmea Allbcroft Rod W..Jkor :W011olo1, 

Liverpool 
2207. Co~arA881'Jl, Fmncla Darker, Clorkouwoll London . 
2271. F1 1.1N0 M tTAL, &c. , WUIIam Snudlly, Rndclltfo.on-Trcnt. 
~273. Da rLUJ, Wllllnm Ucnemnn, Woburn, nod John H ousman, Ampthill, 

Dcdlord. 
2274. DllllK8, Frederic 1'homM Burrow11 nod J0110ph l)ufalll Col ton, Port· 

m nn-aqullrC, London. - SOt/• May 18i6. 
2291. fl&Rtlll'lNWAur:, Jobn Wood, ~lancboater. 
2!101. Wooo PAVIHO, Cb&rlca l:loury Orocu, Soulhamp too ·bulldtnge, 

Lon don .-A communiontlon from D:m ::llln Foetor Pond. 
2302. ST&.UJ BoiLERS, Frodorick Uayward , Oraceoburch ·etrcct, London. 

- 3ht !.fay, 1876. 
2300. FORNAOE.'I, Fred Bnrbor, Shcfficld.-A commuoJcnUon lroru Emil 

VoMnacb. 
2311. V.&NTILATOM, J ohn Dnnke, Cork . 
2814. VA LVES, Ocorgo Frederick Doncon, Llvorpool 
21116. 8coORINO ORAIN, J ohn Mattbow Audtlll nud NaUmnlol Dolce, 

&worby Bridge, York. 
2810. Lowr:RINO BO.\TS, Llout. Ainu n oward, R.N., Porttmoutb.-lft 

J V.'II(, 1876. 
2!123. BorL.Oisos, J obo Sldobotham, Blookpool 
2826. ELEVATOM, Jobo B oocox, H ungerford. 
2320. MOTI\'1! POWER, Edwnrd Jordan D ough, et. Ueloo'a.plaoo, London. 

- 21\dJv.nt, 1876. 
2381!. CAnTmooc CAn, Ooorgo Lincoln J crrrteo, Dlrmlnghnm.-Ord J unt 

1876. • 
2847. F oR1fAOI8, 0 6111..0 Lldvln Dernoo court, et. Doola. I•'nlo cu. 
2361. Bnuanr.:s, WUllam Edwlltd Toalo, Wor~lcy, Lnnau~b1ro.-6th Jv.nt, 

1870. 
2360,. TaEATHfO P LAif-r:!'J OctAvius · ·mucle FOI\11, Jamca WilliAm no1. and 

Peter Dorward, St llury Axe, London. 
2378. KI LNB, J oh.n Tbomllnaon, C::lrllalo,lllld Jobo Salkeld, Ju.ocUon·M*l, 
London.~tll Junt, 1870. 

2381. Pt.Al'lr" o M&TALII, Cbnrlca ClcmenL Walker, LWeabalJ, &lop -7111 
Jwnt, 1870. 

28Pl . STEAM ENOrNa, J nmee Cndoull D ndsou, Brtxtoo. 
2802. T~:~~Trso F won, kc.1 Potor Jooaon, Cb&noory-lano London.-A com· 

ruunlcati.,o froru Nmoracb l'oknr,-8t/l, J on,, 1870. ' 
2410. Cutaroo•.:a, WUUam Morrnn·lJrowu, Soutbamptoo·buUdJug~~ 

Londou.- A eommuntcnllon !rom Bcnjamtn Dcrkloy B otchkiM,-lOtA 
June, 187U. 

OCT. 13, 1876 

2H 8. llAtrLINO O&An, Oeorgo Weston, Shoffiold 
2 U9. PAPER, WU11t•m Edwnrd Nowton, Cbaoo.rry-lnno, London.-A com· 

munlo.1tlon from Hlcbnrd l\[arob Jloo. 
21211 PA• Tl"fO LAOEI.b, WllUam Mor1f.'D ·Drown, Soutb.nmpt.oo·bulldlng~, 

London.-.\ commltnlcotlon from I talc Ru~~~Cll 
!!U~. l ' LOUOitJ, William U .:nry ~leo:p, C.:roflhole, Cl)rnwilll.-UIA J u'IU. 

I bi ll. 
!! I&S. 8RAr t.ll, llunry J ohn Brough ton Kcntl.lll, Oruat Wlncb •l<lr·•tttet, 

Lon J oo - 13th."'"'· lliill. 
2510 Tl' PLATaa., Fmucla Prnnge, Liverpool-.\ communiC4Uon from 

Lowia Mannat.audt. - 17th J u.JU, lli7tl. 
2<oS4. D' £ , Aloxnndcr MolviUo Clark, Cbl\ocory·lllno, London.- A. com· 

muulcatlun from Cbnrlca Rllvo. 
2~3$. Pno r&LI.III IUI, Cbnl'los Ncer, Drooklyn, U.S.-101/a Jun,, 1678. 
2:.40 P u >t! Pe.uo~. Jam011 fl'>burt Cotton, Blebopegatc-etrout.-wltblo, Lon· 

d oo.-20t/t J un•, HiiU. 
!!ltll. Cl \8, Thomo..t lh vortou ltc•lwood, FiUrhwn, Xl)rtb F'luchloy, Mid· 

dlo.o't 
2i94. Go vcnwR.'I, lloory Edwa rd Xotrtoo, Cluncoi'J'·Llno, Loudon-.\ 

ocmlDIIOicntlun from Ooui')(U ~Lee to -~3r•l J u nt , lSi d. 
!6 0. ~KI:t~. &c , Al..,:cnodcr " ch ,lllo Clark, Challccry·bnc, J.oouoo.-A 

commuolc.ltiMI f rom Pau l t>a011:1rd - 2911• J tJ.M. lbi6. 
2700. Sr:wi'IO MM'III I<f:S, J~ymao Luther lhrbor , OolltoD, U.S. 
2702. 80I.Tfl, A•uAAndor blolvillo Clurk , Cb.onccry-lano, Loodoo.-A COm· 

muuloaUou froru Uoucbneou rt oL Compngolo and Armnnd l>ollllo.-liOlA 
J I!. 'IlL, 1870 

2785. LowutNO DOA'I'fl, William Ro~rt J.uk c, Soulhnmpton-bulltllop, 
London.-~\. c:ummu ulcatlou Crom TboiDOI Tbomaon. -Hh. July, 11176. 

2 60. f::tOINa, Robert DougllLI and Lowla On1ot, Klrkcaldy.-13tlt J"''• 
1871). 

1!863. E"vew rcs, WWJnm .Morao.n ·Oro,.'tl, 'ou thampt.on buUdlogs, Lon· 
don. - .\ eommuutcatloo from M u o pnulding Chapmnu. -UtA ''""· 
1876. 

2933. GAS, Jamos S toel, Olasgow -lbtlt J uJ.11, 1 76. 
29&7. CWTII, &o. , Ch rl11 topbcr Webb t! ml tb, Duruwood, Oloucostor .-lOtlt 

J lll), 1870. 
2952. Pt\OJ llCTILI':S, WUJinm MMgnn· Drown, Soulbl\mptoo·buiJd lugs, 

Londun. - A communication from JJonjamtn Dorldoy llotobkb$.-20tlt 
J v.ly, 1bi6. 

2971!. l:IOTl'LEII, Slg1amund Sohutru~o, Ollllgow - !!1ft Jrdy , 1Si0 
2973. PllOTOORArov, WilliAm Morgun· Drown, & utlu•m p tou-bulld logtt, 

London.-.\ commu.olco tlon from Loula DucosUuh.\uron. -!!~ntl Juty, 
1871i 

SS 0. PoTAI!SIOM, Wolter Weldon , ldc>rton, Surrey. 
3882. l:ltlrCK8, Walt.or Weldon, Morton, b u rroy 
3388. FURS \CES, Wnltor Weldon , Mcrtou, liurrtly, 
sss~. SUI.f' IIIIJ& of SuOIUAI, o\:('. , Wolter Woldoo, Me rton, Surrey. 
:IS85. SuLPuiOII of SotHU)l, &c., Wult~r Weldon, Morton, Surrey. 
ssq6 ~O I.I'IJIOE of So o iOll, &c., Walt or Weldon, .}lorton, ~llrrey. 
3S87. SOLPUIDII of 80DIOM, kc., Wo1ltcr Woldon, Mcrtoo,l:lurrcy. 
S3li8. OLPIJID& o l t!OOI OM, etc. , Wnltor Weldon, Merton, l:lurroy. 
IISSO. SULPIIIDII of Soonm, &c. , Wnlt.cr Weldon, Merton, t!urrcy.- 2liU1 

.A wgiU I, 1Si6 . 
3-till. Bnr:tc, J nmoa TboiDOI Lockett, Norlhwfch. 
:14'>4 r:wiNO MACOINr:ll, John llount.alo, Dlrmlngbam.~lh &pllmhcr, 

16i0. 
a$Oi. TIL ' kll., Francia Chamborllllo, Bnrnalcy, \'ork.-0111. &J}tttll!ier, 

1870. 
2521. Rousii'O LIQOOM, D cnry Dodd ington, jo.o., MnncbC~Jtor.-ith. Scp

tentlitr, 1870. 
368Q. SUOAR, H unter U oory l\J ~.; rdocb, l:llllple-lnn, London - A communi· 

cation frorol Robert StoU1crt Klrk~trlck.-tlllt S"PI~, 1870. 
~~· • Hor.u n SKATes, Frcdl!rlck \: uung, ll~~ekncy, London, 11od ('har lcs 

Frodorlck Do.~con, Southam11ton - U tA &1'" '"/Ju, 18711. 
S$711. BAIIHIIT£114, Dorohnrd l:lnmuet.on nod Wll11Am Gcorgo Jllonw11rlng, 

Dnobury. 
8S 0. WIIIDINO \'ARNe, Uowgnto OrcnvCJo Wnrburt.on , Loiceator.- 12tlt 
&pi~J!Jn . lli70. 

S~ll8. LA '"" • Ucnry D orton, Flusl>Ury·etroot, London. 
3602. D&c ANT&IU!, &o., J umoe \'croon , Nowtoo St.cwnrt, Wlgluo.-Ht/1 
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All poreone bAYing an tntore11t 1Jl oPJ)Ofdog an1 one of auch 11ppUoat1 ona 
abould 1cavo pnrt.lclilanln wriUng ol 'tbclrobjcctlona to aucb appUCAtl008 
at tho offic:o of tho CommiMiooen of Pat.onta wftbJ.Jl t-1111\y-ono d.apo of 
Ita Jato. 

L18t o r Spectacatlone publlebed du.r\na t be week ending 
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• . • Spoctftcot1ona will bo forwarded by poet fl'Om the Patent-om co on 
roce.lpt of t.he &mount of prlc:o and JlOitllit· Sum.e oxcoodJag 11. muat bo 
remitted b1 P oat-offico Order, modo payable ot tho P oat-otlico, 6 High 
B olborn, to Mr. H . Reader Lo.cltJ h or 1laj01t)"1 Pnt.ot-olllce, Soutn· 
ampwn-buildlop, <:hanCiry·lalle , J.JOndon . 

ABSTRACTS OF SPEOIFIO.A.TIONB. 

7 90. Bc Rr.w Pnol' ELI.£118, 11 s. B.m.-Dottd 26tlt Fclrr11.4rr, 18id. 
ThL! Inve ntion rclot.ca to screw p ropoUcre ln which tho blades 1'11'0 

adjuetablo by rncke. Tho mclu ro coonteted tollclhor by a frame or 
pl.nte, o central oponlng through wblcb Ia of clrculAr form. Tbe lnnor 
por1pbcry of thla )line.. tukce Into " clreulM groove, formed in nod o.rollDd 
tbo periphery of n compouud rlng. At tbo loner poripbory of thla rlng 
aro reCC8Ik>lt to rccolvo tho ends of truunlon -ahapod projocUooa ol n n ut 
whJcb fita on n eorowcd ehn!t, o:1pablc of being rot-'ltcd t rom tho dock or 
other part ot tho v~;~110l, but nmmgod to bo lncnpable of loug1tudinnl or 
end movement. Tbo rucks, with tbclr coonocUng lmmo, compound rlrlg , 
nod n ut, nro Rl'l'1\ll8cd within tho h ollow bou o( the propoUor, nod lhe 
screwed elutt JYillllce Into lbo bo"a through a etuffing box, ouo rwut of 
whlch projcetl nto lbo hollow boas In the form of a tube, hJwl..oi fanned 
iJllt loogitudionl •Iota, through wWc:h lbo r rojcctiooa of lbo uutJ IIUI8. 
Ono motllt>d of locklng tbe bladea ln either o their two extreme poool ona1 
Ia as follow• . Only 11 portion of lho portpbcry of each blade root Ia fonnOCl 
with teeth, tho outer oxtromltlc o f tbCll<3 teclb nro o( tbo ann•o mdlua 
!rom lho axla of the blade root Ill! lb tbc plato circulAr pnrt of tho root. 
On thia plal.n circular pert Rro formed, nl G~~Ch l!ldo of lho 110riea of tooth, 
Ont portJooe, 110 runmgcd fut whou lbo racka havo boon moved r lgbt 
h omo In ollhor tbc forwnrd or backwnrd dlr~cUon, one ut tbu llnt part.ll 
or tho boel wtU boar agn.lnet a corresponding pt.rt of t.bo oolghbourlog 
rock ; tbua tho root will bo, na It were, Jnmmed up, and tho blndoWtll bo hold 

• 



Ocr. 13, 187G. TE:E ENGINEER. 
In the poaltlon to wblcb It hna been movod. According to another method, or l"lllcrl!, wblch 11 deeper, touches the ground nlone, when pnt on a llnt. 
each bl.rvlo root Ia marto with n clrculnr flange, formed on a poo.rt of Ita clr- or plt\no S\trfneo, whlllh eurfHcu cannot bo touched wllh nil tbo rollers nt 
cmmfcronco with mtohct tcolb to rccolvo n pow! having Its axil! In tho body tho Mmo tlmo. nnd tbi~J 111 brought about by run king tbo middle roller or 
of tho boas; the })II Will rro.~~~alld townrrts tho ll;Wgo of tho blado root by a rollers U\fgcr tbl\o tbo olburs, 01 rolelng auflicluutly tho mldd1o axle or 
aprlng nnd Is mu,•ed ou of gear by tbo movemout of tho f;co ond of n axloa, In wblcb lnttor CMO tbo mldd1o roller can bo modo of ony 111%0. 
11mnlllover, bl\vlng Its fulcrum on tho bo6a and )l rovlded with n projec· 80~ RI:DVCIIIO TIJE COIIDL~IATIOII OF SnAK, B . G. Jlavttr~ol4nn.-Datcd 
tlon wblcb 1\Cta upon a cum·abnpcd Jlllrt of tho po.wl, tho (reo oud of the Y61/, FdJrtA.Qrt, 11>70. 
le\•or being moved n11 requlrcd by pln11 or projections on tho tlungo. I t According to tbla promlonnl specification, non-conducting rnlitorlsls 
will bo evident tbnt tho Improvements mny bo enrriod out in various and olr apnces oro applied In n Tt\rloty of wnya for tho purposes mentioned 
forme, \vltbout dopnrUng from their d1atlnctlvo character. In tho Utlo 
79l. STOPI'tl\8, H. B r(JIL Gild T. Nn«U.-Datcd 26111 Ft!nv.ary, 1876. 80~. Sn.uc DOILCM, J . TVilfOII.-Do.lta 21lllo Fwruary, 1876. 

Tbls lnvuutlon rololes to stoppers for botUcs known oa potent atoppcred This luvcntlon mnlnly conaillll! In tbc adoptlou of tbrco olrcult\r ftro-
botUcto, in each of which thoro I• a Ooxlblo lining of cork or other boxca ftltod wltb 6ro·barsln t be usu11l wl\y,tormlontlog by tho bridge ; the 
nal\torloll'\l&thag on t\ borlnng shoulder, aud Into wWch Ia Inserted tho Quca con•eylug tho 11roduct.s from tbo funJnces, bow ever, ~ho11ld be O\•nl, 
11tom or plug of tho atoppor, tbc bo.1d forming n cover : und tho Improve. , till by the nucs being of tlu1t form tbo cro,e tubu for giving mom boutlog 
monll! coll.!llat In forming two gt'OIIves or lllulces oppo~lto oncb other In ~urf.<co nro fitted wltb grantor on110 tban hert'tofore, nnd olm011t ooy 
the etcm or plug of tho stopper, ouo Sfl'OO''O for tbo admlaslon ol nlr, nnrl onmbor of tubu eau bu I!Uod. Otbor Incidental 11rmngcmentll oro d o
tho othor to bo Ut>ed 111 nu outlot for t.bo contonte of tho bottle, nnd tbo scribed. 
invcutoi'S nleo moko tho ho.~d of n bc~lt sl)(l})() with swells or cur,·es on tho 806. KNJlTII'O l\IA(' fiiN&nv, s. Frith.-DQ.Lcd 2Gth Februl,.ry, 18iG. 
under·&ldo, wblcb, wbon pr01111cd dowu on to tbo cork or other lining, ex- Tho Invention consiii!M In e mploying 11 ~<lnglo prossur work1ug bcblnd 
eludes tho nlr nnd provonll! loakngo. tbo alokcre 1u rill rn.1m01o to n~:t up<~o both 80ta of needloa: or two prC61lorll 
7 9 2. KE&DJ..E MAc uasca1 J1 T. lluol•e•.-Dattd. 2i1t/l FtbMUJ.ry, 1871. eo Jllnced m11y bo oroployod. .\leo In placing n shHUng nppornlt\ll at tho 

Tbl.slnvuutlon rcll\les to tbo cou~truotlon of u mncblno for tbo mnnu· buck of tho alnkcrs to ehlfr, tho loops of tbo fmmo course. nod n 11blftlng 
f.tcturo of tbnt olMe or sowing mnoblno noudlc& In wblcb tbo body of tho npp.mHus In {l'(ll)t of tbo mnoltlno nccd1ca to ablft the loops or tbu 
ueudlo Is rod11cod from tho Bbnnk , tbo object of tbc lovontlon bulng to mncbJno cou.reo. 
present tho n codle11 to, und a·otnto thom In their p.188!1go ovua·, tho 807. TOWINO STI~AioiCR F. J, /of~n· and M . Wn'11tQit.- Dattd 2Gth Feb· 
loogltudlnol Hltrfttco of t\ grind Ina cylinder : nnd tho lnvontiou coMiete r-u.arv, 18;a. ' 
prlut:lpnlly In n food log dovlco compceed of n otched dot.ochnblc plllt06, Cllblo passes O\'el' two COIIJ)lod drume nlong centro of vcMcl; thoro 1.6 n 
comiJlucd with mechnul8m to Import n progressive m ovomont tboroto. movnblo truck with pccullrtr guide pulloye nt cocb cud of vouol 
793. DntLLtxo AI-D Dnf!AKIIIO Dow11 CoAt., J . 0 . Jonu.-Da«d 2611• 808. SaoNALLrxo ox RAILWAV8, J. R obi,.IOII.-.Datea 26th Fe/mJ,anJ, 1876. 

JltbrtA.Q'7/, 11176. A 8omapboro oo oncb aldo of C<lcb c:arrlngo Ia nctul\ted by pnsacngor ruad 
Th.IJ!Iuvontlon rolntes, Fll'llt, to Improvement.& In nppnmtus for boring almultooooualy with tbo IJ(tlng tboroof, a boll ring" to van, nod n bmp 

or drilling holes lu coal, etouo, or otbor mlnornls, prcpGt-atory to brculrlng at aldo of corrlngo 18 Ignited, applicnblo to goode and }XWlcngor trAins. 
tho enmo down by bi.Mtlna. or by mocbnulcal means, M 18 woll understood. Sh:nllilr coutrl vaucCil mny bu Bttod to elgnnl boxes. 
Borotoloro tho drUia or tools employed for borlug or drilling boles In coal, 810. MrooLaxoa· Sr;r,.RATOI\8 J . Wal~&orth. _ Do.ltd !!61/l February 
atone, or other mlncrsle, ho\' O boon Cod for wnrd by m eans of d acrow, 1870 ' ' 
working through n .6xed or n allp nut, or between worm wbcols on cnch Thie u:avontlon rolt\t.cs to ftOpomtlng nod purllytng middling!! flour or 
eldo of tho~~erow, having bmko powor oppllod to them In order to oiior a ftu o BMI'Jlll, t\il!o In aopt\rntlng who.'lt, rico, or other gmJn . TWo roUcre 
toroo oqulvnleut. to tho varying resll!tanco or tho mineral to bo pcrfomtcd. bnvlug 1\.D cnd.IC88 1\J)ron nro ftttcd ncros11 tho nppnmtus nnd mndo to 
Wboro two or moro of such worm wheels nro employed on oppoelto etdos ro\•olvu by gear ; obovo tho npron Is fitted 0 hopper with oJ)oln top 11nd 
of tbo eorow, It II! lmi)OIIIIIblo to boro or drl.ll11 bolo oiOflo up to tho roof, bottom t\Dd 110 oponlng 18 Jol t between tbu bottom of tho hopper ond 
bottom, or eld011 of the eurfl\00 of tbo cool, atone, or other mlnerol, M tho npron for the mJdd lloga or fino •harpe to pnaa un to the tmvolllng npron, 
drill cannot be plocod uoaror to tho sides, top, or bottom/ to drill n P..'IJnllol wblcb c:orrl\!a 8 thin teed all the v..tdth of the nr>ron, 11nd nrri\iog ot the 
hole wltb tho af-:lee of tho working tht\D tbo dll\ffiotor o ono of tho worm cod r,\lls 011 to 0 etnntod bot\rd, nod thoneo Into an uprl.:bt oxhtmet 
wheels will nllo\v, nod tho o\Jjcct or this pnrt or th011o lmpro,·umcnt.r\18110 chamber 8 ud lute throe, to•&r, live, or moro upright exhaust cbnmbors, 
to srrnngo oppnrntua of this chometor thnt o nly one of aucb worm wbcela through wbJcb 1, 11 t.rong curront of nlr Is dn.,wn, n tnn or blowor Uftln~e 
oro requlred1 nnd lberoby almpUfylng tbo nppAmtus nnd rendering It tbo U~ht bmnny particles nnd fino mlrldllngelnto n cbombcr bovlug on 
1\tlt.oblo for oorlng or drilling boles In nny poeltlon or dtrcetlon roqulrod. opening at tho bottom, delivering t.bo middling!! on to n 111lk oecUit\tJng 
Another port of t.b0110 Improvements roltltee to Improved methode of stovo : tho brown particles JlCI8I! oil on the top ot tbo sle,·u, nnd Uto ft.no 
netulltlng tho eorow wblcb carries tbo drill, or tool for drilling or boring wWto p.'lrtlclcs through tho alovo Into a cb11mbor. Tbo bCI\•Ior partlclu 
boles In coal, etooc, vr otbor rnlnomil!. Tbc methods lor eausln~t tho tool or or con reo n11ddltng11 tull at tho bottom of tbo cxbnuat cbnmbel' on to n 
d..rill to cut or opor11to lit cneh mo• omcnt of tbo netu11t.lng lover mny bo coarse ellk oeclllutlng slovo, 11cpnmtlog tho uugrouod nour from the 
nppUod, accord1og to nnotbor J)llrt of tbo,o lmpro•omonts, to the ordtnnry coloured portion. For 1 cpnmttug whcnt, rico, or otbor groin, n similar 
rntobct brl\Co, 110 118 to f!IOllltoto thO d riUlng of bolo.'! in mct.nl or other sub- opl)llrotus Ill employed, but without alovoa. 
atoucee. ln tbo apcclfieatlons ot letters pntoot grouted to tho enid • , 
Jnn1es OmCton J ones, 1\Dd dntod rol!poct.ivcly tho 18th Juno, 1867, No. 811. AnTII'tCrAL 1-l'l:t., J. II. Johruon .~Do.ltd .61/1 Fcbruar[l, 1876. 
1788 nod tbo 4th October, 181111, No. 21178, nrrongomouts ol wodgo npporat118 Tble lnvontlou, rolntlng to nppnn•tus for tbo mnnuJocturo ol nrtlflclnl 
woro dcacrlbod for the pllrpo80 of lnsortlng ltlto boles, drilled In to cool (uul, )UIII roforonco moro portlculnrly to tbo mochlnory for (ormln~ tho 
stone or ot.bcr mlnel'ftll!, In ordor to break d owu tho 81\mo. ln tho 81\ld block 11, nil!o to tho ormugomont of tbu knendor or pug mill w iobd 
apcclftcntlona, roocluwiCt\1 mc..me woro dcRcrlbed for forclng tho wodgu nccordlng to this luvouUon, 1.6 J)lnced in the t'OUtro of tho mncblno no 
em loycd Into ond botwcoo 8cgmonte In ordor to oxpo.nd tho enmo, oud between two compruaslng nppon\lusoa wblch form tho IJlock, tho 
t.b!objcct of thl.6 part. ol the3o lm roveroente le to dil!peneo with the mncblno bolng d oublc-ootlug oud forming two blocks ot o tlr:nc. Two 
means employed for forcing or drtvfug lu tho wedgo, t\Dd th\\11 greatly condultl!, by prc furcoce of sheet Iron, cloeoel by (I d oor 1\t tbetr upper p.'lrt, 
eimp!Uyl.ng tho oppnmtullnnd roduco Its coat. For t.We pu.rpo8c tho acg- &Prvo to brl.ng tho mlxturu from tho knead er or pug mill into the 
m ente 11nd wedgu only nrc employed, nod wben the segmouts 1\rC moulde. 
introduced Into lbc bolu yrev1ouely bored or rondo tho wedge I.e d rlvun 812 . DUI\IIIXO L urE, II. J . Wo.lauck.- Dated 26111 Ftbruo.ry, 1870. 
between them b y mcoua o n alodgo hammer or rom by mnnu11l powor. 'l'bls lnvootlon coual8ta lo burning limo by tho lgnlliou of lnllnmmablo 

794. ROCK DoriiNO, TONN&LLINO, A liD SIJAPT SriiKIXO, //. N. Pm rict.
Datcd 26111 Ft!nv.ary, 1876. 

Tb.l.e provuuonnl apcultlcnt.lon dcacrlboll producing lunqcls or abnfta by 
rnonna of n mnchlno cutting nn nnnult\r groovo In tho fnco of the rock. 
Tho bore Ia tboo onlllrgcd nt lbo top t\Dd 8tdes to t\llow tho body of tho 
mod;lno to )JOIII, t\Dd to nllow tbc ccro nod dllm• to bo carried back over 
tbo machine. Tho lower pGrt of tbo boro Ia loft lot.oct, that the mncbluo 
mny alldo truly upon It to nud from tho working f<~cc. Tbc mncbtno bas 
cblacl·llkn cuttcnt, ac~ dreumfcrQ)ltlnlly upon tbo b011d of o rom they net 
pcrcnMivcly. 'l'wo or moro cyUudors aro sot. ono boht.nd tho othor to 
actunto tbo rnm, thus aufficleut power It obt.nl.ncd within tbo ap..'lco 
aTnllablo. 
79~. BRICKS, C. IVood.-Datttl 26th Ftbt'V0'7/, 1870. 

'fhls provll!lonnl apcclfietiUOn doscrlboll nrronglng o number of &-lnd 
coree or mould In n block, nnd running furnl\Co slug ln nmong11~ them. 
Tbo block Ill loft unbroken Wltil lt has cooled. 
796. PttMI'II, b'. 0 . Drt11:tr,-D(•tcd 26th Fe/mJ,ory, 18ill. 

Tile uppllcotlon to, nnd cooeta-uctlon of, pumps with two or doublo 
acrowa : tbo lowor rovolvoa 110d t.be upper mny bo 6xod. Tbo acrowe oro 
profcrobly of dl1Jorout pitch ; tbo uppor 18 conical and In tubo or corre
sponding ebnJlO. 
797. R EI'riiJIIO 0ZOKlliUT, C. .bl. Pidllid·tr.-Dattd 26th. FebMUJ.ry, 

1870. 
TbJs Invention roll\tol! ton process of refining orudo ozokerlt without 

dlatlllnt.ion, nod without prcll!luro, oleo to n Mponlftcntion procces for pre
clpltotlng tho corllOoacooull por tleloa nod Impurities, nnd romovnl of 
colouring mnttor lo t.hu ro8nt:ng of orurto ozokerlt. 
798. Ttii\A.8Ur!IO lii ACrwu:a, c. I'UJXT.-Do.Ud !lbtlt Ft lmw.ry, 1876. 

Tbo object or thla Invention Is to dccrcl\8() tho power requlr..d for driving 
tbmablng mnoblnca, nud for tb18 yurJ)OSO lbo lnvoutor con6truct.s tho drum 
1\8 well M tho cogo or tho 111mo o 11 contcnl abnpc. 
799. lliOULATrlSO Tllll FLOW Ot fLO IDS, J. llorcard.. -Dattd 2\ltf• Fcbrv.c.I'Vo 

1876 
To the mnln wnter supply tnp tbo Inventor a t tacbee nn apparntu~ con

lllrllctcc.l aubetnntiAUy 88 follow11 :-A cyliodor of bm8S or other matcrlnl 
hAving ooo end clothed by n covor, through wbJch bo makes an outlot, to 
wWcb o top can be ntU\obod, 18 fitted with two m otnl discs, both of them 
having t\ ecatlni"C turned nt ouo cod or n leather Wlllfbor ntt.ocbcd, ouo ol 
thom bnvlng s cup lcnthor secured l4 tho rov<'reo end. Tbil! dlac, wblcb 
bo prt>fcrs to bo aoUd, hal! n bolo d rilled through It, wbJcb be )XIrttnUy 
cloeca with 11 rcgutnt log ecru..,, llo fi xee tho cylinder conw lnlng tho 
rilacs nbovo tho wuter Wl\y of o cott.ogn or other volvo hovtng n scutlng ; 
wbeu wutcr 111 nllowcd to enter tho plpo loodlng to tho IICI\tlng It foreca 
Uao two diJ!CI! Into tbo cylinder, nnd lbo wntor JlG88CII through tho wntor 
wny, U10 uppor dlao being bold firmly ~alnst tllo top of the cyllnder 
closoa the outlet tu t bo cover, nnd t ho wator forciu~e through the bolu In 
thu other d lac (l"lebce It down upon tho eQI\tlulf of tho wntor-woy pipe, 
cl011lng it. When tho malo eupply top II! closed tho upper disc lrCOil 
lt.801l from U1o ou Uot nod rotums to Its orlglnnl poe1tlon. U o sometimes 
places tho cylinder below tho volvo, In wbfcb ClU'O be only usee tho disc 
tltt.cd with t\ cup loaUlor nod cloece tho way throug h It, ndmlttlng tbo 
wntor to rn.lao It by n tubo ntU\cbod to t.bCl Wlltor-wny plpo. 
800. I:!I':LP·SI!CUI\I l/0 • KAT!t, J. IJf. 1-amb.-Dattd 26lA Fcbrtw.ry, 1876. 

Ju bnvlug tho solo pluto rondo In ono plcco contslntog the too c11p8, nod 
belng eo CQnt~tnactcd M to fit on " epcclnlly proporod runner Btl to ucod 
uo scrowe, rlvots, or bolla, nnd In bt\v lug a lover fnatoncd on 81de of 
runner wWch )>ropols t.bo solo /Jlato forwnrd and bnckwnrd, tho too 
clips movl.ng wtth tho solo pinto n wblob they aro ndjuatnblo. Tho beet 
pinto beln.g mndo aopamtuly nud l\djl18t.lhlo with o clamping nutnnd bolt, 
110 011 to 8t uny alzu buvt or ahoc. 
801. P unu<'YrNo M wt:>r..INOS, C. Rttluoo<l -Dated 20th February, 1876. 

TWs Inven tion rolntce to nppnmtU8 ut~cd for p urlfyinll coarsu kind of 
flour <::l.lled mldd11ngs by romovlug or eopnr11tlng duet, bmo, nod othor 
oxtmoooua mntt.cr tbcrofrom. Tho ln\'untor dl8pouac8 eot.lroly with tho 
toUk.ll or eloves bithorto employed In auch mncht.nes, nnd ho effects tho 
purification or •upomtlon by n 110rles of 11lr current~ In comblnntlon with 
t.U.l Inclined 11bnklng lt\ttlro plnUorm mado of lt\the; the Dour being 
<"ausod to poas ovcnly over tbo Inclined lnttico plaUorm, whllst tho nlr 
currents coming through tho lntorstlccs paas through the Oour or 
mtdd llnge a.nd cruTY owny lbo dus t o.nd bmn. 
802 . PRODUCI/\0 A CONTrNllOU8 C'VR.IlE:ST Of ELECTill('tn·, JV. J. Kilntr. 

-Dated 26t.h Feb-rv.art, 11>711. 
Tho Invention conalete of a clrclo of soft Iron, hB'fing colle of w1ro round 

It, tmd tbc80 collllaro tormlnntod by motnl kuoba or brushes. Tbcro arc 
one or more rotating magnets, oltbcr w1tluu or without. or partly mthtn 
and without, to produce t\ current of eloclrlclty. Tho olcctrlclty la col· 
1eewd by moans of circular moving colloclo1'8. 'l'ho te011lon of the current 
le altorod by hM'Ing cncb or tho aforol!nld colle or wlro composed of 
80vernl wire.~~ and t\lllng lbcm In d!Hcreut oumblnutloll8. 
803. ROLLER f$K \TE, Jl. bJJ#.-Datetl 2011< February, 1S7G. 

A skn.to II! only \\llofu l by which n curvu con bo dcecrlbod by It, nod 
according to tbl.s ln•cntlon, " rotler 11kato 18 arranged with rollers, of 
wblcb tho mlddlo roUor, or ouo or moro roll ers m thu mlddJo, 1.11 or oro 
deeper thnu tho othors. Tho runnlng aurfnco or tbo rollore oro elthor 
globuln.r or portly globult\r, t\Dd by tbo pr~auru or tho body on tue 
mtddlo orono or tho mlddlo 1ullut"A, wlol ·h l11 ••r nrel.l01oper tbun1ho otbore, 
tbu skater IK cnnulutl, flnrholl t loulllllll lhlll lh<' l·l·ca.-H IIO "' tlrtlll~All' \ln 
tho rnld~llo or dQO)lur rullcr, W t111 11 tbu fc11L lu onoy oiii'\!Ol ivro, ami loy t.1h1 
mcuue }>roduco ony d 081rod curvo. 'I'ba 11kJ\tu lt~ult cou~lsu• of 11 f<~<~t, 
bolrd .> oltbOI' wood, moW, or uoy othor ~talt.nl>lo Hul>~t.a.uco. to whlcb 
ore fnatoncd turoo or moru rollers on pnraUol oxJcs uuo behind tho otbor, 
wWcb WOII Ct\D bo olthor Jlrm or looeo, bu~ tho mlddlc rollor or rollore 
muat bo doopor than thoeo Rt t bo oxtromltioe, ao thAt tho .ml<ldlo rollor 

Ql\ll. In performlnl( this lnvoot.lon tbo lnvCllltor crcet.s 1\ gn.s retort or 
othor np)Xlrotus for gonomtlng lnllummnblo goa from cool or other 
motorial, 11od bo convoys tho goa frum tho rcturt or other uppnrntue to 
tho lowor end of n vcrttcnl or dangou11l kiln or ovou, lo wbtcb tho limo 18 
plnceci. Do om ploys no ovon with on lnchnud fiver to ndmlt of tho llmo
stouo bolng fed from tbo blgbor aldu and drown wbon b•1.n1t through .w 
oporturo at tho lowe~r 11lde. 
813. Je ll, T. N . N .,Mqarca..-Da.ttd 20t-' Ft!nv.ary, 1876. 

'fhla lnvootlon rolnt.cs to lmprovomonts In tho manulacturo of leo, and 
18 oppUeablo to thu fonnatlou of akut.lng rlnka; It nll!o rotnt.ca to machwory 
or appnrntu!l to be ueed lu thla maoufoct.uro, nod for coollng or rofrlgorntlng 
llq11lds, und olbcr elmltnr pui'JlOI!Cl.'. 
814. ROLLER SKATI'.II, R. //ambling ancl 0. Do?&lu.-.Do.ltd 2Gth FebMUJ.ry, 

1876. 
Thu featuro of novelty of lbll! Invention conl!l.ets Cl!llonUally In forming 

tho aoles or roller akntcs, divided cro&rwlao and jowtcd or pivoted at 
such dtvldod pn.rta to e nable ouo port of tho eolo to bo cnp..'lblc of moving 
borlzootslly elduwaye, by which tbo rotlors - wblch may bo of tbe 
ordlnnry klud, two lD front 110d two boblnd-nro ennblod to movo In n 
curved direction wbon required, without eonUng or rocking tho eolo to 
oiJcct that objec t. na le now prnctllled In tbo couetruotlou of some rollor 
ek11tc8, to conblo thom to movo lo o curved dll'eetlon. 
81~. A..IITII'IOIAL lor: RINK //, Loto. - Dakd 28111 Ftbt"Ua>-y, 1876. 

A rink or eurfoco of rcn{ teo requires n low t.cmpcmturo, whlcb is not 
onJy oxponelvo to lily down and to mnlntaln, but very Injurious to 
bon!th in Wt\rlll wcnthor. Now, neeordlng to ouo pnrt of tbJ.e luvontlon, 
this Improved riJ.ak or skating eurfneo doua not dopond upon nny pnrtloulnr 
tcmpomturo, IJUt con bo 1111od In nuy cllmnto nod nt any dcgreo of cold or 
bont. Tbl11 Improved rink or ekntlug eurfoee is modo of common or 
rock enlt, wWcb Is ntmllcd elthor by molting tho &~~mo and pourlug It Into 
tho ground Intended for lbo rink, or by pnvlng thu ground or 1111rfnco 
with block a of tnlt. or by mncndnml.81og tho rin k wttb broken &~~lt. Any 
other eultoblo enlt, auch IlK aulphatc6, alum, or gyp.um, DlllY bo 
aubetltutcd lor common or rock 111\lt In nccordanco with lbJe lnvonttoo. 
816. FETTt.IXO i>VDDLIXO f '08NAOE8, T. H. 1/acl:naan..-.Da.ted 28th Ftllru4r<,J, 

1876. 
Tho mlxturo consl.8t.ll of tho following lngrcd1outs, 01\mcl.y, antimony, 

eol·nmmonll\r, nltrnto of potosb (l!nltpotro), t\Dd fon ocyanldo of pot.oah, 
pnllllllsto of llOt.oah. When t\llcd In fo~tllng puddling furuncca 111\lt ill 
added to It, t\Dd tbo wbolo II! thrown In to tho furnl\co and dtlrrcd with 
tho Ould olndor niter tho bent II! wfthdrnwn. Tho cinder muetbo llaebed 
ftnt ADd tbc d!UDpor kept down during tho stirring. 'tho clndor wboo 
topDCd tilld cool<ld moy bu u&ed for Cot tUng without being calcined. The 
quality oud ylold of t bc wrought Iron nro lbualmprovcd, but tbo q uality 
moy bu further Improved by nddlng n amnll IJUnntlty of the mlxt.uro to 
tho moltou motA\ lin tho funauco. 'l'bo quollty ol c:oet lron ill Improved by 
nddlng tbo t.olxturo wbon tho lroo 18 In 11 molt-en atoto. 
817. DareRs, C. fl. Orcm..-Dn«.d 28th February, !876. 

Tbo Invention rclot.ca to n mrwblno In which tbo pug-mill ls m ounted 
horizontally, nod tho monld wheel Ia upon o borl.zout.nl abaft nbovo tbc 
pug-mUI abuft, with thu mould& nrmngud ao os to poas properly l\CTOI!& tho 
doUvory cud of tho pug-mlllln tho lower part oC their clrcult. 
818. Ari'LICATIOX 011 Jo;LP:Cfi\ICITV 1'01\ DrBINI'r:GriVE Al'D CURATIVE 

P our'08118, J . E . .btoturcortlt.-Do.te.t ~ 1/1 Febrv4ry, 1876. 
Pin tOll nro fitted to o obnlr nod put In eonncctJou by lll8ulotod wlrcs 

with o buttery uudur tbo abalr. Tho plntce moy bo looeo twd dupresscd 
to tunkc ceutsct, or aorowe may bo tittcd for that purpose. 
819. PLAITIXO T&XTILE F• DRI CS, lP. Tu cktr. -Do.J(d 28tl1 February, 

1876. 
Tbla tuvonllon eoneletl! In n mncbJno with rollers booted by gas or 

othca means, 1\nd two rocking and reclp rocntlog pomllol kniYc&, p ful tlng 
uud carrying, or feeding tho pldlts Into tho roUol'll for pl'l)881ng and 
dollvorlng. 
&2 0 . LINt:ll TOWilLLI.NO, c. J. Wc~b ana R. T. Wtbb. -Dattd 28th February, 

1876. 
Thill pl'ovla1onnl &pcelfirotlon dcscrlbe11 1\ novel mode or wo.wlng 

towollllnli by grouping th ree or rooro threads together In 611Ch mt\D.uor 
that tboy &ball prcacot. tl nont npponranco ; tbo towolliu.g shall bo woven 
wltb unoxnmph.'<l mpldlty, nnd lt ehall bo vory rotontlvo of m ollltu ro. 
Also an nrrnogcmcnt of loom for quickly wcnvlug tho &Bme, nll!o n mode of 
ftnl8bing towoUlng. 
8 2 1 . M&.~DI IIO, Jo1 .. r11o, on Fasna,;o DnoKr;N Su.t.YI'S, 8. D(llotti a11d 0. de 

Cltoci:.-JJo.ted 211tll Ft&MUJ.rr, 1876 . 
Tbla tnvontlon rolntcs to nppGr,ltus for mending or joining brolcon 

sboft.s, nx.I08, sprlng11, mnate, 001'11, lndders, and e•ory klud of rod wblch 
mny bo b rokco. It 111 compoeod of two, lbrco or n grcnter number of rings 
or collnn~ opening ou o hwgo nnd cloeod by n acrow or catch. Tbci'O 
rings nrc conucotoo by lon(lltudlnnl bnr apllut.s or fi.ahe~~, aomo of wbJcb 
form part of or oro 0111t with ouo of tho two jolntod porta of tho coll.llr, ao 
M to form ouo wbolo, tbu otbors, slmllar!J' nmwged to tho first, 
being 11tt.llcbcd to tho other jointed part of tho coUM, by t crows plnoed In 
these latter, tho Ugbluolng or IOO&Onlng of tbe110 acrows dccrCMlng or 
oulorgiug the clrclo or prohcn81on of the apparatus nccordlng to tbo thick · 
n~ of tho plocua to bo joined. Tbo pro8Suru of the epllnta 18 nlao given 
by tbOI!O s.-uwe, wbleb nru pointed 110 that tho pieces to be joined nro not 
only bold toguthcr by p rcuuro but nl.8o by pcnotrotlou, wberoby nny 
longitudinal slipping of thll&~ Jllcco811ftcr bolug solr.c<l by tho app.u-ntua 
Is avoided; J)lll8 or projcctloo8 ml\y bo c:arrllld by tho 8pllntJI for thoAAmo 
JlllrJlORO, 1\D tho longl{udlnnl !Jors or t~pllnt.s moy bo jointed loogtbwltie 
tu nccowmodat.o lbomaolvoa to curved 8bllfte or otbor curved plocce. 

822. W• RMINO AND VE~~TJLATJNo, If'. Wunu.- Dat«l 28th PebMUJ.ry, 1876. 
'l'bo oggrogntion of heated eurlaC08 within n llmttod compn.as. Comb!· 

notion of awrun nnd hot wntcr tor beatlng b\illd.lnga, hont1D~ OPPftl'l\tuw 

com IJlnccJ wlth air t\Dd wotor dlscbnrgor. Solf-oet1ng governor f11r con
trolllnl( tho tompomturo. 
8 28. lltLTIIIO DAND'I, R. Lor.rndu and B. rrw .. ;ruon.-DJttd 251/o February, 

18711 
Tho fonturCI! o( uovolty In tbllllnvontion consist In npplylng ono, two, 

or m ore atr lpa of mctal- proferably or ftuely t()mpcred steel-to tbo back 
of bell•. bnnda, or tlnt ro)>C8, 118 dcecrlbcd, whcroby tboy oro rcndorod 
alron~cr. lighter, and moro durnblu tbnn berotoforo. 
8 24. LUORICAIIT, 0. ll'tl'tO~-Dnttd, 28th February, 1876. 

Tbls Invention mainly coo~IJ!t... In on Improved lubrlcnnt, compo~od In 
at.oted proportlon8 of tnr oU, roeln oU. or other l!ultoblo olla tAllow or 
other· grCMO, couetlo or other 80du, pitches and llmCI!, In sult..tblo propor
tion .. , o.a found appUcnblo for vnrlou~ kinde of ml\Chlnery or rolling stock. 
8 26. CLCANriiO Kl/1 \'I'.S, C. T. Oui/,Yi(,-.DrUed 'lStl• February, 1876. 

This lovootlon bM for lte object tlto solf-ndjustmont of tho cleaning 
eurfoc011 to tho aoctlonnl form of tbc blodco~ and tho clcnnl.ng of bot.b sidell 
8lmult.ouoously. Tho cleaning Burll\001 oro formed of 11upcrpoi>Cld fraclng~~ 
of ICiitbor bedded ngnluat lllyor11 of lndlo-ruiJbor ; tbo bottom ouo ill 
mTtlngod eo oa only to nllow ot Its romo,•nl for renewal, nud tbo tup ooo 18 
plr•c.cd In rmlt.oblo guldos, nod directly obovo It nod in tWa top ono 18 
mndc 11 rccCM (pruvld<>d wit h n eovor) to cont.l\lu clennlng or pcll.8blog 
powdur, nnd In tho bottom of such mc011a nro mndo amnii bolos eo tbnt 
tbo powdor rony eecapo to between tho clcnnlng surfocca, wblcb oro kopt 
In close oontllot by oiMtlo pode ntt.oobed to o blngod cross bt\r eccurcd by 
n ~prlog cntob. 'l'ble o1ppomtu8 may nil bo nrmuged and combined upon 
n s tonll root or hod pinto, which may bo "00\lred by screws or otborwlso to 
n t.llulo or support. Tho abovo-dcscrlbod armngoment may be !UDplUled 
to nny ux tuut roqulrcd. 
8 2 6 . DoavrNO B&LTil, T. AW:tn. -Dated 28th F</mJ,a'7!, 1876. 

In the coMt.ructloo nnd mnuufnoturo of driving bu1te accord1ng to thl8 
hwontlon, tho in von tor omploy8 n strong nod wovon fniJrlc eom})()[lod of 
mnny ,.nrp&-by prcforoucoof cotton- nod treata. tompors, nod conaolldntoe 
tho 1111mo wboo wovon by mC<\ne of boiled oU nod squeezing roUol'll. 
lie uses four, ftvo, or moro w11rps, according to tbo etroogt.b nod thJck
D088 of bolt roqulrod ; tho sovoml wnrpe sro opcmtcd by ordinary bcald 
m ochllnlllm, ao thllt dlflcront "11bcda" nro prcsontod for the P'IJ!Mgo of 
the ebuttlc nod wef t tbrend

1 
wboroby botb wnrp Rod weft IU'O thoroughly 

lntcrlncod nnd wc;vou, nna 1\ st rong ond cl03cly woven motorlt\1 wlt.b 
perfect solvogc11 18 producod. 
827. EXPA~81C'III OEAR, M. A. StarJ:f.-IJattd 28th Ftlmt4nl, 1876. 

Tb la Invention II! npplleablo to nil cllll!lles of mucbtnes, tho principal 
parte of tbo gear belug, First, n vnlvo cbest with cxpGnslon vl\lvo nod dl.,.. 
position; Secondly, goor with pnwle and regulnt!on orraugemeo t. 'fho 
box of the now oxp:welou valve II! bolted to tho llongo of tbc old vnlvo 
eboet lnetc.'ld or tbo tbrottlo vnlvo, in 1mob o wny that the vnl•o awods 
vcrtlcnlly. Tho llfthag of It 18 cfloct.od IJy tho oxpanslon gcur ot each 
stroke, and eo tbnt It romnlns unnlterod In un open pos1Uon during lbo 
porlod ol full prC88uro, tho abutting of th<l valvo dopcndlng on tho 
govomor . 
828. 8PLI1TIIIO AND Dl\' rDtsO Wooo, J . Rotoley.-DaUd 2SI/t February, 

1870. 
Thill ln\'Ontlon rolnta11 to lmprovomonts In mnohluery or 11ppa.rntns for 

cut ting, epUttlug, rending, 6Dd d ividing wood, by meoua or rcclproeatlug 
oultcr11, nod In npt)llrntus for mnking up the enmo into bundles sultoblo 
for bolng \teed for Ughtln~ Orca, for lnths, or other purpoace. 
8 29. &A nTti &NWARE Prrl'.ll, J . W. Dmni•01a.- Do.Jed. 2111A FtbMUJ.ry, 

1870. 
'l'bl11 luvontlon rolstc8 to lmprovomonts In pottery or earthonwnro plp011, 

wboroby oort.oln ehnpcd p lf>cll of etouowt\ro or 1>lmUnr mnt4riAI CIID bo 
llllldo In oonjmtctlou with cort!lln ehnpcd bmckcte or clip' oC torra·cott.o 
or 11Im IInt· mntcrlnl, pa'llctleally 1WIIlll\blo for COU\'Oylug min wntor from 
roof11 ol bnUdlng~~, nod for otbor elmUor J>urposoe. 
830. K rLII8, T. Whito•eU.-Do.tcd 28tJI .FebMUJ.ry, 1A76. 

Jn m•1\tlng brlck.s, long kilns or obnmbore 1\rc employed, tho brick!! oro 
lo.'lded upon wagoue nud nru COU8ed to enter tbo cool oud of kiln or 
chamber, nod to odvnuco forwnrd to tbo bot end or tho enroo nt o snlt.l\blo 
I! peed. 
8 3 1. 0AB LIOUTIIIO Arr.tnATVI!, J . A . IJfcB,ov .-.DaUa 28tl1 February1 

I biG. 
Tbil! )Jrovll!lounl 8peolftc.'1tlon dcacrtbu combining no olcctrleal rontl\Ct 

mnkur wltb the bnndlo or a gM top, In order that o.o.cb time gM II! turned 
on to n burner It mny bo slm\altaneously Ughtoo by electricity. 
832 . RCOULATriiO THE FLOw OF Ft.OIDll, U. Jnal..in.-Do.Ud 28th Febn1ary, 

11176. 
Tble provlalon11l 8poclf\cotlon doscrlbes, First, t\D nppa.rntua for calll!lng 

n cou8tnnt now, wWcb conmte of two V0880il! IICpGrntcd by n J""rtltlon 
through wbJcb JXI880I! n plunger which Is attached to t\D equilibrium vnlvo 
admitting ftuld Into tho firet chamber. Tho fluid pol!bC8 through no 
npcrturu In tho purtttlou from the flrst t4 tbo second cbnmbcr. Tbo 
d tfToronco of pTOIIAurUI lu tbe t.wo chambers Ill kopt coustont IJy tho 
m otion of tho pluogCll' wblcb opcDS or closob tho vnlvo. Secondly, on 
uppctr,l t\18 for eauhlng n con&U\nt Oow wbtcb i3 slmUor to t.ho 1100\'U, but 
hlllllueto3d of thu pllmgor n comprol!lllblo Oont tn tbc eccond chamber 
wblcb 18 uttacbcd to tho atom of tho vulvo, nod wWch by Its chuugc of 
d\llploccmoot, nnd consoquout rl.so and lull, koop tho prct.Suro In t.ha 
eecoud cbl\mbcr conetl\ut. 
833. ROLLJJR SKATIIS, IV. B. C. St(ln./10]>(.- Dattd 281A FdJMUJ.ry, 1876. 

Two whools oro pll\Cod con trolly nud lougltudlnolly of tho Coot,atond, 
nod nro mounted In bonrlnge In swinging !rnmce wh.lcu oro pivoted to, 
nud borl110nt.l\Uy on vertical pi vote. 
83i. F&&DtNO F U.IIL INTO F UIUIAOES, W. C. Jlord.-.Do.Ud 28tJ. Febru.arv, 

1870. 
Thl.8 InTention le tor supplytng smoll plcoes or conl f rom t\ hopper 

upon n do6octor pinto, {rom whlcb tho fuel la IICt\ttorcd over tbo firo lo 
t bo furnoeu IJy tbo loroe of £1 jet of etoam or air, or both combined. Tbo 
doOector ph1tu Is profumbly ruovablo, so 1\8 to bo pushed slightly Into tbo 
furnace through tho oponlng In tho plato or wall, and ~tUdes oro provldoo 
to rcguloto tho Dow or fuol from tbo hopper, ond to closo tho opening 
lute tbo fum11co. 
836. h 1rnovi!!D EL&OTno-i\JAON&Til, P. Jo.IJ/.ochJ:o.lf.-Do.Jtd 2!!111 Pebruarv, 

1876. 
Tbls lnvontlon rotntoe to on Improved conatructton o( elcetro-mngnotsl 

wboroln tho conduct.ln~e coU.a 1\TO brought Into direct mctollic contact 
with tbo eoft lron coro. For t.bla purpol!o bo employe for the oouducttng 
coU, by prc(crcuco, n t.btn mot.nlllc b.'\Dd coUcd up tho coro in auch o 
manner 111 to h t1vo ono or lte odges in dlrcct m ct.olllc con t.nct wllb tho 
coro, wbUo the tint eurflicca of the suCCClllllvo eoUs aro eopamtcd from 
each ot.bor by no Interposed bnnd of nou-conductlng mot-cr1nl, such u 
paper. 
8 3 7 . SoREWriiO MAOIIINES, II". Kcndall.- Daua '!Ott. FebrtA.Qry, 1876. 

'fbl8 lovont.ion rolnt.ca to I!IQ rowlug moc:bluea, in wbJcb tbo d1cs are 
wltbdmwn by tho notion of o ~Udl.og csm ring. Tho ll&ld cnm ring 18 
formed with on lncllno or cam, oud no N.lt.i-frictton bowl ill mounted 110 
thl\t. It con bo moved by tho Mt.ioo of n spring into poeitlon for tho &'\ld 
cnm to 1\Ct upon lt. Tbo a;nld eprlng II! rolc:w:d by tho cnrrll\gc wbon tbo 
ecrowlng 111 complotcd, a nd the d1es oro tbon wlthdmwn from nctlon. 
838. T AIIN rNO lliD£:1, L II. TrO.ulier.-Datca 2tlth FtbMUr.ry, 1876, 

Tbo lnvoutor lnjccte carbonic ncld gne, or the gascsi'C.'Iul ting from com· 
but5tlon, luto tho tllnn lng liquid, nud somotlmC3 U80!1 o wonk ncld 
liquor. Tho skins nod tbo liquid oro kept in motion t\Dd lu tl stoto oC 
ngltatlon. 
639 . l?UDLIO Allll OTIJEil CLOCKS, J. 0. II. Uoch.- Do.«d 20th. February, 

1876. 
The movomont or works nro e nclosed in tho blinds of tho clock or 

wltbln tho dtnl wbon n oce&81\ry. Tho Clli\1 to bo lllumlnl\tod wlt.bln Ito~ 
cb11mbcr. 
840. 1-'0G SaOIIAt.8, IP'. TPort11ington.-Datcd :lOl/1 February, 1876. 

Mouy mllw.ly nccldout.s occur from Wt\Dt of properly plllclng fog 
elgunle, nnd nt glvuu tlmcs ba dllngorous ptncos. Tl\11! luvontion bas for 
ttl! purpo.~o t\0 opparnt\\11 wWcb waU on tlroly ovorcomo thcso dJIBoultlc~, 
oa It may bo cborgod wltb n uumbor of alguols under tho commnud of a 
s lgnulmau at nny rot1110W11Jio d lst.onco, or mny bo nctod upco by n pMsing 
n.ulwny voblolo or tho notion of nny otbor elgnal ap)Xlrnt\111. 
841 l:IA>trt.t: Esvt.L.OrlliJ on DA08, B . .d. Mal:ln, C. Jl'. L . 11/a.L;n, a1u£ 

fl. Marcrojt. - .Dated :19111 Ftllruary, 11376. 
Thle oon&lllts In forming ouvolopca or b.'lgll fnr enmplee aud letters wltb 

two pockot& The pnpor, cloth , or motor l.oJ Is ftrst cut to tbc roqulrcd 
form then tho edges arc gummed nud folded over, nftei'Wt\rds tho mnto· 
rlnl ls d oublod until tho two pockets oro formed Cll\!h one with n closlug 
ftnp. 
8 12 .• \1 r:rr;M, P. Jtl!~en.-Datca 29th Ftl>ru,o.rv. 1876. 

Tbo motor 1.6 1'011(\o wll.b o rovtllvlng wheel .vatbln 1\ ca.so, nnd a t tho end 
ot t\ pipe that auppUes tho water Into tbo cnso curved or !nell nod wings 
oxtoo d from tho porlpbory of tho motor wbeol down oround t.bolnlot piJ>e, 
uud t t.o wntcr il!llulug botwcon tho Inlet wheel Md pipe rotates thu wbool. 
Tbo portloll8 of the wlnga tbnt oro In qulU~~CUot wat.or form rcal8tanees, 
nnd os tho rueter whocl r lsoa t o nccommoctnt.o tho lncroa11od volumo of 
wntor·, the rcail!t.twcca bocome leu, and coDI!oqucntly tho apocd lnci'CI\iol!. 
A duftector directs tho wntar out hurlr.ont.oUy. 
843 . Tr;r..&o rua•U\', P. Jtr~~tn.-Da!ed 29th. February, l 8i 6. 

ltctntce to Ln Cour'e t.ulcgmpb eystom pnwut.cd :lnd Soptombor, 18if , 
No. 211110. 'l'unlng fork of tnllldtnltt~r '•lbmtlng conRt.ontly. leocbro
notaRly ' Ibm ling cun-ont!l by Induction. Using n vory ewnll tuning forlt 
on tbu rt'cclvor. 
844. PlllliiSIIIO, L. o!tttcllmr·•t, 3. SJ.aw, and T. SlooM.-Do.tc<l 20H 

FebMUJ.rQ, 1870. 
Tbil! OOMists, First, in covering tbo hollow Pl'Ol!ll1ng plutca wiU.t 

wovou or felted fa brio or othor 8ultobl.Y propnrod soft or al.ostle motorial, 
In ebcots or aa n 1XIdd.1ni or wRdd.lng botwoon tho paper l>cxlrda aud o 



• 
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plat.os. Secondly, in 80 cont~truotlng and arronglnK s uch machines 83 to 
bo soli-acting Lo chBrgiug tho hollow plat()S will\ boating ruodhu:o or 
cold. 
846. IlORS&IJOOIU!, M. 8oniti• .-Dat«l 29th Ptbrv.ariJ, 1876. 

Tblll relates t.o Improved lntorcbllngMblo appllcnnCOII for roughing or 
sbllrporung tbo shoca of hor&08 durlng Crotts, nod nppllancce Cor ordinary 
wear without t'OnNvlng tho shoes !rom lbo Coot. In connection with tho 
Crout" cogan" tho lnvontor omploysn plato broucblng f\trigbtang108 thoro
from, onoond oC tho plato bolng tu rned up to form 11 hook, which om
brac08 tho inner cdgo o! tho shoo ; nod tho othor ood oC llilld plato tor
minatos In 1\ tooguo or look-ploco wbll'h })MSCS through nn oyo formed 
to 11 projootlng port of tho shoo ; In onotbor method tho plato ooda tll'O of 
book form to clip tho lnnor and outor odgce or tho too of 11boo. Tbo 
plt1t.o Is aoourod by u eo row In cool unction wltb tho" COi\lll " plo, and tho 
" cogans" nro rondo rounder or olllpllcnl to nvold tho wodgo Conn. 
846. W OODII."' STRUCTURI2, //, flltll tlUUI,-Dakcl 29th Ptbntary, 1870. 

Tho novnlty or thi8 lnvootlon consl8ts In shnplng \Vf\8to plooos o! wood, 
such AS<~hort ond& or tho Uko, lntoguomotrlcnlly shaped block&, BOd &ubso
quontly utUislng !.hom for buUdlng purpos08. 
847. Jl&ouLATINO VAL\'&8, .f. Blhotta"d C. Durtl.ftt.-DauclZOtlt Ptlml.a•·v. 

1876. 
Tho lnvontore uec nn cccontr1c cr crnnk In comblnfltlon with AA ordi

nary mushroom or otbor eultablo valvo, so nrrongod thnt tho vnlvo mny bo 
opened or closed by tbo crook or eccentric, wblch moy be notuntcd by n 
hruld whcol 01· lovor 6xcd on a eplndlo which pt\11808 tbroush n stuffing
box, and to whlcb tho occcnttic or cmnk lb nttachod. 
8f8. TAP IIOR W A'nR, C. )Janh.-Oattcl 291.\ February, 1876. 

Tbu lnvontor provldc11 a eultablo ploco o! tubing, wbloh Is 80 con
structed or jolntod 08 to form BO olbow, und at tbllt ond o! lho said elbow 
jolnt which fl'l ottachod to tho 8Upply plpo lt 111 enlarged sufficiently 
to nUow of n vnlvo scatlog to be pcrformod. •\lfUU\at thfs vnlvo doatlng 
com08 tbo stop vnlvG, which 1.8 constructed of lillY 8\tltllblo mntorlnl, and 
tho fiow o! liquid constantly prOSAlog tbl.8 vnJvo upon ite &enUng, tho 
borml\1 tcndoucy u! tho tap will be to be olo~ud, nod, ns will be readily 
undoratood, tho groator tbo pr08suro o{ wntcr tho more aocnroly will tbo 
tot> bo c losod. 
849. LocK, TV, B. Qedgc.- Datccl 20th Pcbrv.ary, 1876. 

Tb.l.8 tnvcnllon rolntos to tho doscrlptJon or locks known M stock Jocks 
or French lock8, BOd consi8t8 1n mBOu! .. ct\ll'lng them entirely without 
aprlnp , tho bolt being driven by n eoUd plcco uctlng &Imply by Its wolght. 
860. Ro~.>~.ot:n SKI.T£8, G. Chapmo.n.-DaUd 291/< Ptbrv.ary, 187•1. 

Tho Invention consl.8ts h1 placlng two rollorll or whools on tho out!lldo 
o! tho ~knto lllld ono on tho IJlllldc tborcof, tho latter bolng Intermedin to 
o! tho former. 
861. llrNK SKAT&8, J. Col,, un., ancl J. Cole, j1411.- .Dattcl 2911• February, 

1876. 
;\laklng rollor skntoa with olthor three or !our"' heels, ono at heel, two 

ncar too port, nnd ono at toe; n cr088 plcco l!upportll tbe brocket carrylng 
tbo foro whcol't~ axles, which ill eomoUm01< mndu to net ns spring. 
862. DtSUI.PU URiiiiSO, n o ... 8TII<O, A ND DR\'INO Onl'JJ, s. J. 'llomru.

Do.ttcl 29tl• Ptbrv.ary, I S7U. 
Tho npparotus dCI'Crlbcd In thiB provlelonnl epcclflcatlon contsl.8te of n 

tower, l.hrou(h which ~bo beat BOd products o! tbo !uYoaco aacond wh118t 
tho oro wbiob is put in nt tbo top deecond11, fnlllng over n eortoe ol traps 
and diB.:s. Tho dl.808 nro rotated to keep tho oru 10 motion. 

THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHA.M.PTON, AND 
OTHER D ISTRl CTS. 

(hom our 01Q7l. Corrupondent. ) 
TUE Wolverbampton and Birmingham qunrterly meetings were 

hold ycstordny and to·da.y- Thursday. Tho great nttcndnnco of 
l~U~t quarter do.y was oxcecdod, and there appeared more nnxiety 
nbout tho course of prices. No alterations wer~ mado in tho prices 
of finiahed or pig iron or coal, and this led to negotiations upon 
last quartor'11 bn.sia. Owing to the large sales of pigs which had 
taken place in tho previous few weeks, they were not in much 
l'equest. Makers were, however, firm in all caaes. An advance 
oi 28. 6d. over previous transactions ruled tho few purchMes 
which wore ropol'ted. Nevertheless good hematites mtght have 
boon obtained at from 70s. to 72s. 6d. , but Staffordshire aU-mine 
could not be got at all under .£4 os. ] 'rom 60s. to 62s. 6d. wore the 
1·atea for Derbyshire medium qualities, nnd up to 70s. for the bettor 
'}unlitics of Derbyshire and Yorkshire. At .£2l:>s. common cinder 
qualities of Staffordshire make were abundant. 

At under the rntes regulated by £!r 12s. 6d. for Enrl Dudley's 
ban and .£9 for B. B. H. ban, best mlll'kcd iron could not be l1nd. 
B1U'8 of a capital qu.ality were in largo supply nt £8 lOs. Between 
that price and £6 15s. (which is now the minimum 'luotation for 
common Stn1Iordshire ban), various figures prevailed. Various 
prices were Mked for sheets (singles) from £10 down to £9; and at 
.£9 l Os. a fair quality WIUI to be had. Great endeavours to get £8 
were made by established hoop firms, but they had to meet tho 
competition of men who 9uoted one or two figures between that 
and !:1 l Os. delivered in Bmninghnm. Keen buyen could not get 
strips at under !:1, and !:1 2s. 6d. to £7 5s. were the q uotations of 
makers gonernlly. From .£11 down to £ 10 W83 Mked for good 
boiler plates ; but .£9 lOa. was the price for girder plates. 

Of tho two thoro Wll.ll more diaposition to purchase finished iron 
than we.s observable three months ago. Tho ordcas upon the 
market, however, cannot be characterised as either numerous or of 
great aggregate worth. Tho inquir ies touching beat 1ron were, 
nevertheless, less insignificant tbnn bll.ll lately been usual. In 
r~~tlon to ~edium and common qualities, indeed, a. similar con
ditlOn of thmga was observable. H owever, tbia does not mean 
very much, since spocilicationa for qunntitiea at one time demanded 
f rom mill and forge proprieton in Staffordshire wore very rare. 
Coa~ for ordinnry forgo qualities, was very strong o.t from 7s. 9d. 

to !Js. t>d. , and 11.8. for furnace coal mined Eaet of Dudley. That 
a U fears of n further advance before winter is over have pll88ed 
1~wny, t he mnrkot was by no menl18 satisfied. Than for t hree weeks 
pnst, thoro was1• bowever1 much leu npprehonaio!l under this ben~. 
The underatandrng now 18 that .Earl Dudley will not advance hie 
coal unle811 tho Cannock Ohaae Colliery proprieton should make a 
further riae. upon their recent advance of la. per ton. 

At the llhch~elmaa q~orly meeting ~ Birmingham lut year 
tbero Wl\8 a parnful annoty about tho actaon of the collien lest 
they sh~uld resort ~ force to got tho rise for which they were'then 
clamounng, and this made makers of iron generally disinclined to 
book forward. Transactions were reported in all departments but 
they wea·e only for s!nnll quantities, nnd prices were strong in e~ory 
branch. No altemtaon was made in the orucial prices of pig iron. 
Mr. Lloyd, the manager of the Lilleahn.U C~mpnny, Shropshire, 
d?cl~rcd that thor~ would be no !llterntaona m tho quotations of 
hut 6r "J_ i Shropshire cold blast p1ga were therefore £6 and hot 
blft;St .t;;.J .• 15s. a ton,. Th? chief Sta.flordahire makon noting in 
UD1.8on Wl~b Sbrop~hire, pr1ccs of native pigs were mostly IUlaltorcd. 
Staffordahire ~11-mtne. were .£4 l~s. to .£4 15~. · pigs containing a 
small proportto~ of Cl!l~er wca;e .£3 5s. ; ~nd cmder pigs proper were 
strong at £2 l ... s. Fmiahed ll'On remnmed as before tho prices 
ranging for ban from .£10 and £10 12s. 6d. down to !:1 '17 a. 6d. 

At t~o correspon~ing . quarterly meeting in W olverhampton in 
1874 pnces were mamtamed on the basis of .£12 a ton for murked 
~IU'8, but on thE~ morrow in Birmingham the price liBt of marked 
U"on waa reduced £1, or to tho basis of .£11 for bara with tb& taual 
extra 12s. 6d. for Earl Dudley's make. At tho' anmo time the 
Lilleahnll Pig Making Company reduced pricea l Os. a ton which 
l eft cold blast at .£6 lOs. nnd hot blast at £5 5s. ' 

No drop was declared in either pig or finiahed at tho first qul\1'
terly meeting this year . (in January) in Wolverhampton. l'ricea all 
roiUld were declared w1thout quot~tblo chl\nge upon the bneie of £6 
for cold and £4 15s. for hot blast pigs of the Lilleaball Company 
lllld £10 12s. 6d. for Rou.nd Oak bare. Pigs were very strong and 
the leading brands in other districts were declared to have' been 
sold to the extent of the output !or a few months to come. The 
aU-mine pigs of S taffordshire were quoted .£4 15s., n.nd tho best 
brands were hiU'd to get at under 2s. 6d. below that figure. Tho 
~omand for finished iron, whether of tho best or of a medium or 
mdeed, tho cheapest, quality, was not at n.ll nctive · still m~ker~ 
wero tirmor in their quo~tions, by roMon of tho. h.igh\ >rico of pigll, 
t han they would othor\Vlllo have been. Tho tnlDUllum quotation 
fo1· bn~ was ~. and no difficulty at all would have been expori
e~~d m plncmg: ordera for singlea at .£11. Measn. Baldwin's 
m1mmum quotat1on WIUI £13. Coal we.s less difficult to get than 

Ttl~ - - -
before Ohristmns, both at Cannock Chaao and about Dudley, and 
throughout the Blnck Country generally. Prices wore based upon 
the quotation of 13s. for furnace coal 

At the Wolverhampton April Quarter ly Meotingareduct ion took 
place. T he Lilleshall Company officially dropped their pige lOs. 
a ton, making their cold blast £5 10&- and their hot blaa~ £4 5s. 
"What course it wn" tho intention of the Enrl of Dudley, llle8SJ'B. 
Wnrd and Sons, Messn. Williams, Messrs. Barrows, and the 
other lending makon of pig and finished iron, to take, Wll.ll not 
made known. T he Cnnnock Obnso Coal Company batt a day or 
two proviously reduced their prices in amounts ranging from 6d. 
up to 3s. per ton (leaving thoir best ynrd coal from 14s. 6d. to 
128. 6d. a ton), nnd the market took it for gmnted that there 
would be a reduction likewiee in Dudley and Staffordshire coal, 
with a drop in marked iron of 20s. n ton. Such a drop was 
not, however, declared on tha t dey. Still iron of second and 
third-rate qualities might have beon bought at £1 under the quotl\o
tions of the previous quarterly meeting. At Birmingham on the 
next d~y (April 131 all c~a.sses of t1·nders w~re disappointed. No 
reduct1on was dcclnrod J.D the standard pnccs of e1thor coal oa· 
mnnuJactured iron. At th~ time only 58 of th& 148 furnaces built 
in South Staffordshire were in blast. 

On Friday, April 21st. however, tho principal coalme.sters of 
South Staffordshire and EMt Worcestonrhire mot at Dudley, and 
a fter ;,n hour's discu8llion it W83 1\lll'eed that Lord Dudley's fw-nace 
coal should be reduced from 13s. tolls. a ton. Subsequently, .Mcssl'tl. 
E. P . and W. Bnldwin and another conspicuous sheet firm dropped 
prices £1 a too, nnd in Birmingham on April 27th tbe princ•pnl 
liat houses reduced marked bars £1 a ton. making the standard .£9

1 with tho usual 12s. 6d. extra for ltound Oak. Common unmarked 
blll'8 were then selling at £7 lOs., and, of course, tho above
mentioned drop did not apply to them. Plates fell 20s., and 
Mess111. Harrows, by reducing their qualities 40s. a ton, brought 
their quotations down to a level with those of the tmde generally, 
in ndvnnce of whom Messn. Barrows had previously been by £1. 

At tho n-Iidsummer q\11\rterly meeting this year in Birmingham, 
and also at ' Volverhampton, prices n.like for mw and finished iron 
wore declared uncbnngcd upon tho above quotntions. But little 
elso thnn n disposition to throw feelers was to be noted. The 
Lilleshall Compnny announced at the commoncomont of busineaa 
that their rates would remain as lnst quarter, viz., hot blnat .£4 5s. , 
nnd cold bwt £5 10~. long weight. Staffordshire nll"mino pi~s 
were stronger thnn they bM~ been, consequent upon a reduction m 
make. Hematites were freely offered at £3 12s. 6d. s!lort weight, 
nt which figure o. good sample of part Stnfforclshiro and pnrt 
Northampton pig wna also to be obtained, long weight. Quota
tions for finiBbP.d iron were main tained upon the bnsis of £9 for 
bars. A fair qunlity of siogleiJ might have boon got at slightly 
under .£:9 lOs., whilst othen wore tolerably firm at a little less 
t.hl\n £10, and "Severn " singles were quoted at £13, and I .B. 
quality of the same firm, Messrs. Baldwin, .£16 per ton. Common 
bars were to be had at £7 as a minimum ; but the more frequent 
quotntions wore I!f lOs. and I:l 5s. . Co~iory proprie~ors report~d 
tbl\t hardly n third of the coni, wh•eh 10 ordmary t1mes, the p1ts 
would be yelding, was brought up. Furnace conl Wll.ll freely offered 
at 7s. a ton; a fair quality was to be bought readily nt from 7s. tid. 
to & . 6d. with two tons in upon e. boat load. 

Throughout Birmingham orden on homo account ar e those 
which are just now mostly occUJJying tho hands. Those orders, 
howQvor, while they indicate that there lll'o neceS&itics which have 
been long unexpressed, and which are now beginning to find vent, 
nro not of anything like sufficient extent to occupy all tbo hnnds 
who have for tho pnat month or two been engnged on fo•·eign 
orders, but who, now that the navigation season is over, are need
ing now orde•s. T he current requirements of buyers are small, 
and in some instances unprofitable. Some amusemen t has been 
created in the fire-arm departments by n. r eport that a City fi rm 
h~id received a commission from Birmingham to sell 150,000 
Sniders and that tbnt commission hnd been executed, nnd tho 
anna soid to " •• foreign· looking individ\1nl." T be report fllrth er 
AAys thnt th('se 150,000 arms, together with 30,000 1nore of tho 
same description purchMed from Birmingham, havo be('n 11hipped 
for Servia. Tho tale is regarded in Birmingham 83 Rpocryl'hal. 
In the districts lying around Birmingham the orders l'ecoived 
from the Europenn Continent are fairly encow11ging considering 
•he condition of nffnin there. Tho Bnltic t rnde is now fast 
closing. Makers of marine ironwork haTe had a fair time of it; 
but their homo prospects for the winter are not encow·agiog . 
1\lanufnctllJ'ers of iron padlocks, tmps, and wrought nnils, hnve 
not sufficient work for their workpeoplo, many of whom are on 
abort time. Those nmong the latter who make spikes and large 
nails have reduced wages 10 per cont. or 6d. per cwt. Tho 
dispute in tho chain trade continues, and with no prospect of its 
settlement. One or two employera have acceded to the men's 
demnnde, and given them the 10 per cont. riae. This, while 
it is alleged to luwe been don~ simply to secure tho execut ion of 
pressing orders, is loudly complnined of by other makers. I t is 
Mocrtained 1 hat it will cause abips' chandlers, who about now place 
some orders, to withhold them under tho impression that the con· 
cession IS general, nnd that to make inquiries now will only 
strengthen ptices. Tho difference between tho brnss padlock 
smiths n.nd their mastere was settled on Monda>' by the 
latte~ ~fll'Ooiog t? pay the mon a ~iso forthwith of 7 ~ and the 
romammg 2~ m J anuary, mnkmg tho t'ltRl 10 per cent. 
which tho men struck for six months ngo. T be advance 
ia to be upon a liat issued to the tmdo some tbreo yel\1'8 sinco. Tho 
ctatomary trade notice bas been given to merchants and factors of 
a proportionate riae iu tho price of bl'MS pads, as tho result of 
this concession. Hrass pade of tho better sort will soon be made 
out of sheet brass stamped n.a well M out of brnss cMtinge. A 
manufactory for the }>urposo, to be furniahed with specially made 
etam\'ing machinery, is now in course of erection in tho town. 
Birmmgbam engineers and machinists complain of tho limited 
amount of foreign business now in band; nor are tho engineering 
firma in tho surrounding districts any better off. T he prospects of 
the winter are bad, but they have been worse. 

'Vorse, however, aa to the great jewellery tmde of Birmingham they 
never wore; and numerous O}>eratiYe jewellen are seeking employ
ment in trades to which they have before been wholly unused. 
T heir prospects are not bettered by tho fact thah United States 
firm, who make with mnohinory alberta and other ohains plated 
with gold, have established a wholesale agency in Birmin$ham. 
The goode aro called "Canadian," but they aro really mado 1u the 
U nited States, where tho links lll'e closed by hydraulic power. 

Brn.ae wire baa been advanced td. per lb. in Bil'lningbnm, where 
tho greater sta•engtb of tho London metal market in copper is 
upheld. 

NOTES FROM LA NCASHlRE. 
(Prom our 01Q7l. Corrupondent.) 

D UBlNC the laat few days n considerable nmount'of iron has been 
sold in this district, and there is a stronger feeling in the mnrkot, 
but the business doing so far as cnn be judged seems to be very much 
of a speculative character, and t here is not yet any gcno.ral influx 
of orders from consumen to indicate any great improvement in 
actual trade, and the market nt the l.\lnncbester weekly meeting on 
Tuesday W83 again very dull. It seems, however, now more than 
possible thnt prices hnvo at length touched their lowest point, and 
maken are very chary about entering into forward engage· 
menta, as they are evidently nnticip&ting n moro Cu.voumble market 
bef oro long. 

Lancashire ml\kers. although they arc not doing muoh moro 
business, exhibit rather n. stiffer tone, and are not at a U disposed to 
entertain deliveries into next yenr at ourront 1'1\tea. Quotations for 
delivery. into tho Manohoetor district remnin at 56s. to 57 a. per ton 
for No. 3 foundry, and 55& por ton for No. •1 fu1-ge. 

Lincolnshire iroo also, notwithstanding tho amount of buliueas 
doing ia still very small, ia rather stiffer in this distr ict No. 3 
foundry delivered being now quoted at 58s. 6d. ; and No. 4 forgo 
at 67s. 6d. per ton. 

rOC'l'. 13, 187S. -
J\fjddlesbro~tgh iron ie not now being pUJhcd in this diatrict w 

anythlng like the extent it we.s a few weeks ago, and makera, 
mnuy of whom aro evidently pretty well sold for the present, are 
asking an advance upon lato rates, No. 3 foundry delivered into tho 
Manchester district, ~einct now quoted at 54e. 9d. to 55s. 9d. per 
t on; Xo. 4 foundry, 5.~s. 9d.; and No. 4 forgo, 5Ze !ltl. per too. 

Cumbermnrl hematites appear to be scarce, and they are rather 
difficult to obtain in thiq diatrict. Tl)e average (}UOtRtiooe here 
1uo 78s. 6d. pea· ton for No. 1 Bessemer, 7tls. for No. 2, and 73s. 
6d. for No. 3, less 2~ per cont. 

In the finished iron trade there is ~better feeling; n good many 
more inquiries nro reported, and some of the large forgo 1, roprieton 
bnvo secured orders which will 'co them over tho next couple of 
months or so. P rices are stiffer, IUld one or two makers have inti
ruatetl their intention of advancing their list quotntiona for bal'8 
2s. 6d. per ton nfter tbe q uarterly meetings this week. For ban 
delivered into this rliatric~ Lancnsbire and Mit!dlcsbrough mnken 
are now asking .£6 17s. Gd. to £7 per ton, and Sl4l6ordabire ditto !:1 
per ton nnd upwards. 

In tbo coni trade t bo milder wel\ther of the lo.st r~w dnys h8JJ 
hnd a tendency to chock Rny iocrcMed demand for houao fir~ 
clnss"S of coal, but still aeoorolly n stendy trado is being done, 
and late prices nrc woll maintained. ThA ndvanced pric08, how
O\•or, which were cootompl~tcd this month by some of tho colliery 
proprietol'8 In the Wignn district , aro di fficult to obtnin, and with 
tho exception that l,emberton 4ft. cannot be bought at quite 
auch low figures, there is no material chango upon last month '" 
rates. The lint and second qunlit ics of common coal suitable for 
house-fire purposes are in r 11 tber bcttel' demnnd, but inferior sorts 
for forge and steam purposes a re still a. drug. Bw-gy i.a not quite 
so stiff ns it was, and siRck, which ia now much more plentiful in 
tb~ marke~, ia being pushed in some qunrten at slightly lowor 
pnces. 

In tho shipping tmdo there is no very materia l change. The 
alight amoun t of imfrovemont which waa observable a few weeks 
back has beoo scn.rco y mnintainPd, nnd there is very little doing 
in tho export trade, btaineas being chiefly confined to ~ few 
cargoes of best coal a nd g~ts coal for coastwise consignments. 

1 HE SHEFFIELD DISTRICT. 
(FJ·om our oun~ Corruporuknt.} 

IN tho lighter branches of tho principal trades csrried on in this 
town and neighbourhood, tbere is, if anything, oven more snti8fac
tion expreased at the improved state of affnirs tban woa tho C83e 
when I last wrote, several of the leading cutlery and electro-plate 
manufacturers being now very well supplied with orders. This iR 
also tho cnse, to a more irregular extent, in tho saw, tool, nod 
edge-tool departments, some few of the mi\Ilufi\Cturol'8 of joinera' 
nod other edge tools being quito busily engnged. Other houses 
devoted to the snme line of businf'ss complain of a alnckneaa of 
work, nnd report that I hey have still very great difficulty in getting 
in their accounts. Tbis, indeed, is tho general outcry of tho 
travollen out nil over the country. They can now get a- few orden, 
but money ia os scarce na c.. vcr. 

When T re"ert to tho iron t rade propct·, T am not able to report 
in so favourable a manner, nor do my observations lead to tho belief 
thl\t any grent chango is at hand. l n l>ig iron, lUI I remarked li\Jlt 
week, there are n fair number of snles for the uso of tbo loc11 l 
founders and others, but tbe bulk is not heavy, nor nro forw~rd 
contracts the rule. Prices aro steady in this respect, coneoqucnt 
upon tho continued 6rmncas of the S cotch pig iron market, Rncl 
tho reports of improving trndo which aro now being mado from 
almost every ironmaking district throughout tho kingdom. In tho 
North Lincolnshire ironlltono district, which is a feeder and valu
able source of supply to tho South nnd " rest Yorkshire manufnc
turen, dulness s till reigns, the majority of tho furnaces being out 
of blnat hlntters are so bnd, in fact. thnt ~ st rong strenm of omi
gr:~tion is going on from that part of tl.e country. 

In finished iron the end of the qunrter, and the unsettled state of 
the ma• kot arising out of the possibility of on todvnnce in quotations 
boing declared at the Staffordshire qua1·tt>rly meetings, has further 
limited the previously 8mall number of tH\nanctions in the open 
market. Some of tho works in tho district, however, are producing 
a common bnr at a very low price, one or two of themnkers hn.ving 
recently disposed of parcels in the Lancashire mnrket-inferon
tie.Jiy for ehipment-nt appreciably under £:1 per ton, delivered 
either in Mnnche11ter or Ltverpool. 'Vbotber tho price p~~oya or not 
is nnything but clear, takin$ into considemtion the costs of 
materials, labour, and other pr~me charges. 

In tho armou~·plate depnrlments there is only a moderate 
nmount of work m hnnd. At the Atlas Works, John Brown and 
Co., Limited, t .he armour-fort, citadel, and other parts of tho 
ln6oxible lli'O in couno of boing madu; tho mouldings for t he 
rounded parts of tho citadel haYmg been received hero this week 
from Portsmo•1th. 

The trade report of the Leeds Chamber of Commerce fnr tho 
month of .Septemb~a· stntea that " ~be depression amongst tho 
run~~rs of ll'<_lD contrnues, n.nd there 181 perhaps, even le811 dia
polltJon. to gtvo orders now tbnn there was a month ngo. I n the 
locomot1ve trade orden arc difficult to obtnin, The machine makers 
havo with few oxc~ptions ~xporie~ccd a further falling off, e.nd 
the tool trade contmucs w1thout 1mprovemont. l~or cut nails !\ 
moderate demand prevails. '' 

A few da:ya ago Messrs. J ohn Brown and Co., Limited, Atla.s 
W orks, Shoflield, successfully rolled an armour-pluto of the h itherto 
unprecedented thickness of 24.in. When tho rough ends w4!re cut 
off t~~ plate '!M found ~ be in the moat perfectly homogeneous 
co~d1tton, the ll'On. used bemg of tho ordinary fine quality. The 
th1ckest plate preVIous to the rolling of this was one 22in. thick. 

T~e di,puto be~ ween the railway spring fitters aod their employera 
contmuos, and Without any prospect of nn early settlement being 
arrived at. Tho men are very firm. 

The repoa:t of. tho directors of th.o Sheffield U nited OM Light 
Con:'p11ny, J~st tsaued, shows that tho profits for the half-year 
cndmg June 30th lnat were £26,658 15!1. 6d., out of whieb dividends 
are recommended at the rate of 10 per cent. per aDllum on tho A nud 
B stock', and 7! per cen t. on the 0 stock nnd the now ordinary £10 
sbll!'cs. After t~ese payments have been made £3504 lOs. will be 
left to the cred1t of the resorvo f und, which \vi ll then amount 
t o :f!'l4,329. Tbe ma ximum chnrge for Sl\.8 was reduced on July l.Bt 
to ~s. per lOOOft. ~r .. J ohn Young, the company 's engineer, baa 
res1gned,. and Mr. Wilham Romans- for soYornl years engineer to 
the Alliance Gas Company, Dublin- bas been appointed in hia 
stead. 

Som<_> montb.s ngo I ment~onecl that a Leeds firm had arranged 
to ~egm mnkmg hone nmls by mnohinory, with Swedish iron 
specmlly rolled for them here. The firm alluded to we.s l'lleSlln. 
Gree~woo~ and Batley, of Leoda, who have now been working tho 
machu~e-m.vented by l\Ir. ~~dnge. an American gentleman- for 
some bttlo t1me. Each nnil 18 struck forty-five t imes by a steam 
hammer, a procou which is olaimed to impart to it a ductr lity 
e9ual to the hand·mnde article. The machine turns out about 
mnoty nails per minute. 7.' 

It app~s that some ardent patriot rcsidin~ in tliia vicinity baa 
been wntmg to ERrl Clll'nnrvon, the Colonaal Minister on the 
subject of tb~ successful exclusion of. Sheffield steel and other goods 
from the U nated States, and Puggestmg that the colonies should 
be induced to retnliate by imposing a heavy tax on all American 
goods sent to them. As might have been nrc-supposed Earl 
Uar~~rvon. ~tea in reply th~t tho proposal, ,; l\.8 you will 'see on 
C01Jilt<ic·atton, 18 not ono which her Majesty 's Government can 
cntel't~~oin." 
~o Bonrd of Tmdo ret~e for tho month of September are 

aga~ IUlfavourabl~, thero betng a falling off in nlmoat every 
part1cular, except J.D r~speot of fuel e.nd machinery. Jn hardwa.roe 
and c~tlory the only. mcree.se was to Spain, Brazil, and minor 
countrtet. For tl..e nme month.a of thia IUld former years the fol-

• 
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lowing are the compamtivefigurea, relating to hardware o.nd cutlery 
alone: The finished iro? trade generally roml\ina in statlt qun. Thoro i11 

really no change 1n the mat~r of work on hand, but in view of 
what are regarded as br1ghtening prospecta neither rail mak11rs 
nor plate makers are cliaposod to accept the ~tes that were current 
a fow months ago, and I am well informed that tho Consett I ron 
Compony havo positively refused ordera they would gladly have 
a~1·ted. a ~ontb ago, except at ao advance of 2a. 6d. por ton. 
Thte fee~tng lB genemUy shared in by other firms in the district. 

Mon~rieff, of Gl.ugo.w, with tb~ view of making what they may 
cona1der tho moat awtable aelect1on for the purpoee of their t raffic. 

To 
Rusa13 . . . . . . . . . . 
Gormnny •• .. .. .. 
Bollruld . .. . . . . .. 
J4'ra.nco . • • • . • • • • . 
Spain ond Canaries . . . • 
United States . . . . . . 
Spanish Woat India Jelonda 
Bra all . . . . . . . . . 
Argon Uno Ttopubllo . . . 
Drftllh North ~merlca .. 
Brit lab lndta . . . . . . 
Auatrnlla .. . . .. 
vthor Countriea . . . . . . 

1'1l. 
t.. 

.• 89,122 .• 
. • 200,280 •• 
. • 82,028 •. 
.. 102,812 .. 
.. 78,702 .. 
. . 400,166 .• 
.. ll7,:! 19 .. 
•• 1118,408 •• 
. • 107,781 .. 
•• 21 1,660 .. 
.. :!J0,424 •. 
.. ·1 ~2. 7:18 .. 
.. 076,78:1 .. 

11\76. 
£. 

78,:160 
1!l!I,68S 

70,80tl 
10tJ tl 16 
7:.!,601 

41~,003 
9ll,IH 
211,~01 
88,222 

223,066 
212,260 
60ll,!i80 
881,8U6 

18~6. 
.£, .. 67,077 

176, 181 .. 78,728 .. 101,810 .. 92.~7 .. 277,847 
•• 01,677 .. 106,440 .. 40,305 

1Sl,uO. .. 20~.432 .. 429.816 
.. 7rtJ, 910 

Totnl .. .. 3,260,011.1 9, 196,66 1 2.6~2 740 
~he Al~ion Steel and Wire ~mpany, Limited, which ca~o into 

exta~nco m . Sep.tembt:er, 187~, lB now likely to bo wound up. Tho 
no?lmal c:.p.ttal ta £1aO,OOO 10 £15 shares. The compMy lost over 
J:/3 000 durmg the first three years of its exis~nco and baa almost 
always boon bofore tho public in a prominent man'ner by rOMoo of 
t~e aharoh?lden' m?otinga, an~ tho strenuous efforts made eome 
tlllle ago wtth the v1ew of putt.mg tho concern in a better position. 
:rheso q~orts appear to. have failed, ae on Friday last the directors 
taeued ctrculars con~em!l~ an extroordinary general meeting of the 
sbnreholden, at wb1ch 1t was proposed to submit certain reaolutiuns 
~aving ~or their ob~ect tho winding~up of tho concern. T his course 
IS explamed na haVlng b~en ncoessltt\ted by tho legal proceedings 
recently commenced ngllmst the c:ompany by ooo of its creditors. 
Oil '!ueaday a~other ctrcular was wued by the company's solicitor, 
ahtiog that, m order to prevent tho creditor mentioned from 
obt.ainin~ a preference, a petition. hM been 6lod, nod that an appli
~ ·~ton will bo mntle to the V acat1on J ud~o on October 21th. 

Some oln.ssos of house coal continue to • go up," nominally at all 
events. In one caso I henr of an advance of la. 6d. per too, in 
a.oother of l s.1 and ~ a tbird of 2s. per too ; but I greatly quea· 
t1oo whetber1 m any mstancE', the rise can safely bo enforced now 
that the market is so plentifully supplied. Steam nnd gM co~) nre 
unchanged. An order just promulgated by the H ull Dock Com· 
a>r.ny, to the effect that no wagons other than those having ''hopper" 
~ottoms shall be used at tbos.e docks, ha.s caused aome mdignation 
m outh and W0:1t Yorkshtre. At ~he present time not 10 per 
cent. of the wagons are so constructed nor is thnt fonn of 
Ullloadiu.g prescribed nt other docks, so that tho coalownora are 
h8rdly lik~ly to put t~omael':os to serious expense in order to s uit 
t~e coovemence of thts parttoulnr board. 1'be immediate result 
w 1ll be, I presume, a diversion of 1hipmenta to Grimsby Goole 
mld Keadoy. ' ' 

THE NORTH OF ENGLAND. 
(From our own Corrupondmt.) 

• A DEC~DEDLY bette~ tone has been apparent in the North of 
England 1ron trade dune~ the pa.at few dl_\ys. This is la~ely due 
to the better prospeota rnlBed by the pubhcation on Friday 11\.St of 
tho. returns of t~o ~orth of England iron manufi\Oturors, 
whtcb showed, as [ 10d1cated last week, a reduction in the stock of 
i ron bold in makers' bands to tho extent of over 12 000 tons as 
~o!llpared with the immediately preceding month; a~d altho~gb 
thts wu to some extent counterbala nced br a n inorea.se of ov. r 
liOOO ton11 in the stock of iron in the pubho warrant atoree yet 
~hero has bee? a. more aubato.n tial fall of stocks than there baa been 
m any prev1o.ua month of the preaent year, nod the hopes of 
~oae engaged m t~o trade have boon correapondingly atimulo.ted. 

At the present t1mo there nre only 108 furn aces in bln.st in the 
North of England, 1\8 comp:w•d with 112 in blast at this time Jut 
year, while fifty-five furnacec~a.re out, as compl\red with forty-soven 
&t this till'!e lut ye!\r. It iaa curious and apparently anoml\loua fi\Ot 
tho.t notw1tbatandmg four fewer furnaces have been in blnst tho 
make of pig iron for the pMt month bae been 3078 toos ~ore 
than in September of last year. 

The amount of busin.csa done on 'Ch.o.nge on Tuesday was not Jo.rge, 
hut makors were firm 10 the• r ltuotat1ons, and genero.lly declined to 
.accept leas than 4Gs. Gd to 47a. per ton for No. 3. The shi1r 
.menta to tb~ Contint~nt are now going forwo.~d on rather a large 
~C3~e! eapeotally for t.hu .Balttc. ports. Thoro 11 also a gl'eater da· 
'PC>l!ltton to apeoulnte 1n tron wtth o. view to a probable rise in pricea. 
It IS not expected that more blast furnaces will be blown out at 
present. Now that thoro is a chance, however seemingly limited 
of a permanent rise in prices, there is o. disposition on the part of 
blast.furno.oo owners to r~sorve themselves for tho expected Oow of 
1-he tide, At the same ttme, the blaet furnaces blo wn out during 
tbe pnat month will p reven t the production ft'r the current month 
f rom coo:ting up to that of either of the lut two. 

There l8 a large q~anti~y of Cleveland !Jig iron going iuto the 
n ome t?e.rkets, espeotnlly 10to Scotland and the I'!Iidlo.nd counties 
where 1t acoma to beat a ll rival broods in the q uality of cheapness' 
'The coa.atwiao shipments of pig iron for the past month exceed by 
ucarly 7000 tons those f,,r the corresponding month of 1875. 

The report of the 1\Ccouoto.nt to the North of England I ron 
'Trade Board of Arbitration was publiahed on Saturday and is to 
tho following effect:- ' 
Gcntl~mco1-IIav1ng coUoctod from tho llrlllllo.nd com)l'\niea belonging 

to your DO:t.N tbo rotum of tholr sales of rnnnufo.ctured Iron during the 
tllrco months ondlng tbo !IIHt. August, nod having vorlftod tho Mmo by 
.nn cxomlnotlon of tho book11, I cortUy tho ovorngo not selling prlco 
per ton for that porlod to unvo boon £6 10&. 7d. Donooth iA o 11tatemont 
oC tho dlaorent olal808 of Iron, aud tho nvomgo oct eclllng prlco ot 
~aoh :-

SALts OQillNO TOt TIIRCI! M ONTI..Iil &!<OHiO S IST AQOQ8T, 1876. 
Description. Weights invoiced. Porcontaa-o Averogoootprlco 

u! totaf. per ton. 
Tons. owt. qr lb. £ a. d. 

&Us .. .. 22,133 1 o u .. .. 2s·o9 .. .. 6 8 o·us 
Plntc4 .. .. 80,947 0 1 ll .. .. IIZ ·ll .. .. 1 8 0'81 
Bars .. .. 21,0{1~ 17 1 16 .. .. 24 '59 .. .. 6 19 11 24 
An~r1os.. 10,8~ 0 2 10 .. .. 11 ·62 .. .. 6 18 • ·22 

Total • . 93.-&31 8 1 10 100 6 19 o·8o 
I am, gentlemen, your obedient aervant, 

EDWIN \V ATCRUOOS&. 
13, Groebrun·strcct, E.C., 6tb O<:tobor, 1876. 
lnumuch 1\8 the not average selling price of all kinde of finished 

iron for the immedin~ly preceding quarter was £1 6s., or 6a. 6d. 
p~r ton more than for tbo present quarter, the employers connected 
wtt~ the Bon~d of Arbit~~ion have just given a three months' 
not1ce to tcrmm.ate tho OXI.8tmg wogea agreement, which is bued 
~n 81. 3d. per ~n for puddling. I~ it interesting to no~ that tbia 
1s the loweat pnce that hu been ptud Cor puddling in tho North of 
England aince 1870, a nd if the preaont rate it atill further reduced 
it will be brought lower than it hM been Iince 1865. ' 

. T~o. 1ronatono miners of Cleveland, in consequence of tho 
d.'mtnl8bed def!la~d for ~ronatone, have recently been put on short 
t1mo. Tho prmotpal mmea aro now working no more than 6ve 
dnys per week, and some others are likely to be reduced to four 
day11. 'Vorkmon, also, who wore rather scarce during a gTeat part 
of t~e summer, aro now become r"thor plentiful. 

Ltttle chango can be noted in tho co11l and coke tr.ldes. It is, 
no doubt, true thnt for houaobold and steam coni there is ju1t now 
a. ratlt~r better detJ?and, o.n<~ prices are firmly maintained but 
othorw1se t~t\ trade 11 not onlhng for noy romnrk. Coke is qu .. ted 
at ~ub1ti\Dttnl!y tho r!'tea. or last week, nnd the consumption is 
fl\lhog off, whilo the mqutry for me.nuft\cturing coal~ i11 quito a5 
dul.l n.s ever, good pud•lling sorts being quoted nt f)s. per ton 
delivered on Tees·side. 

T ho Bo!lrd ~r Trade returns show that during tho month of 
August ~htrty·eu ve88els, of an nggregate toonogo of 2 3,!163 ~ons, 
Wl're bu1lt on the Tync, Wear, and Tees during the months of July 
and August. 

On Tuesday an applica.tion was made 11 t tho London 131\nkruptcy 
Co~rt, ~Y tho Forcet~ S tooo. nnd Lime 0ompany, to oppose tho 
reg1~trat1on of resolutions arnved at at a recent meeting of the 
c.red.ttora of l\Ieasre. Thos. Vnughnn ao1l Co. , of Middlesbrough, to 
!•qutdato b~ ar!'llngemen.t. 1\Jr. Hegiatrar Spring Rico, after hear· 
mg the obJeCttons, dec1ded that tho resolutions to liquidate by 
nrmngcment should be registered, and that the objections must 
therefore, fail. ' 

NOTES FROM SCOTLAND. 
(Prom our Oton Corrupolldtnt.) 

A nevr dock, givin$ 1550ft. of quay apa.ce, 19ft. depth of water 
at ordinary e~ring t1dea ?ver the aill, and an entrance of 40ft., 
the work coettng nearly £40,000, baa been opened at Berwick·on · 
Tweed . 

WALES AND ADJOINING COUNTIES. 
(Prom our oton Oorrupondent. ) 

GREAT complaint exist. at Cardiff amongst the shippers with 
~espeot to the amallot:aa of the freights obtainable. 1'o give an 
1dea of the rates I appond e. few of the leading ones levied on the 
steam coal- to Chma, from 25s. to 26s ; I ndia, 16a. to 191. 5d.; 
Capo of Good Hope, 19s.; Jamaic~, l Oa.; France, 9f. t o 10f.; Gib· 
mltar, 9s.; Boyrout, 14s. 6d. It vnll be ae~n that for abort trips, 
such M to the F rench coast, the ret urn te very amaU. I am in 
bounds in stating tba.t most of the. F rench cargoes are under 300 
tons, many ~f tbe':ll, mdeed, but a ltttle ovor 100. Taking one of 
the latter d1meoJ1on~ at lOf. per ton, and estimating tho loss in 
bulk aa at lel\.8t 2d. por ton. we have~ return of £'20 for tho trip, a 
charge that may defroy the wages of tho captain and orew but 
yields no return to tho ownor. ' 

Yet still in Cardiff this week there is an energetic effort being 
made to float another steamship company, and the inrlucements 
held out aro 20 to 30 per cent. after paying insurance. 

It is well known that in good times 11teamors have realised a! 
much as 80 por coo t. upon a voyage; but speaking to a gontleman 
th?r~ughlr conversant with the trade, he gave it as h ie confident 
optn1on, tirst, that tbo ~peculation wu. overdone; and st:condly, 
that even when good frottshts were obtatnablo, the wear nnd tE'ar 
of a vessel wae such ae to lenvo in tho best of cases but a sorry 
return for the iuveatmoot. 
. One C!Luao of . the do pression is to be aeon in tho elM kn ees of the 
u on trade. 'Vhon vessels could tnko out coal and bring back iron 
ore, then vessels of all classes (>Bid well, and if there is any reaaon. 
able proapeot of a return to thtS atate of things ehipbuilding might 
safely be encouraged. 

Severol Welsh capitalists havo diverted thoir attontion from 
TilE condition of the warrant market is not quito so encouraging iron. oro .to silver , aod I hear of one promising undertaking in 

as it was a weok n.go. There can be no doubt that tbe confidence Spam wb1ch bas one of the ablest of our mining engineers at the 
in improving trade, which, from a variety of causes had beoo head. 
inspired, ~ad tho effect of cront~g great anxiety to buy, which I ron, steel, and tin are nU at a discount, and nowhere is satis· 
baa now gwon place to more cautton and greater qujetness. Still factory business being done. 
it is certain tbnt a substan tial improvement has t 11ken p lnce. In roforonce to iron, the demand seems falling rapidly even 
Ardent speo~lato~a may be anxious to drive a big trade sooner from the small avocage of tho IMt year. Pnrt of Tredegnr 'works 
than the oxtgeno1es of t he market will permit, and for this were stopped l.ast week, ond have only, as regards " mill or so. 
rer~s~n we may expect that before a steady course of activity been restarted 10 tbe last few dnys. Tho paying off of some of 
~et~ 10 ~here wtll bo two. or t~reo false starts made. Among other tho "tradesmen," as the beat banda aro called, has awakened 
md1cattons of the gl'owtng 1mprovemeot in trode it deserves to gloomy forobodinga in tbe neighbourhood. 
bo noticed that during tho last throo months the 'rovenuo of tho Dowlaia is pushing on as briskly as any works on tho billa a nd 
01ydo trustees shows nn iocrcnso of £ 1328 over that of tho corre· ~as now ono of the lnrgllat stocks of pig, puddled bar. and' steel 
eponding .quarter ~f lnat year. T horo are llt present 118 blast mgots I ~avo ever aeon. The spirited enterprise at these works 
furnaces 10 opemt1on, or ouo more ~han a t this time laat year well menta" good return. 
and th(\ monufacture is being steadily prosecuted though consider: I The moMgement at Rhymney is progre11siog with ita nrrange· 
ablo atiditions h r\VO regulnrly to be mndo to stocks. The quanti ty menta for the make of steel, but it will bl' somo time before t hey 
of pig .i ron under warrant in liiossra. Connal and Co. •8 Glasgow are completed. There is no movement at Cyfartbia at present. 
stores l8 now 92,400 tons, or abou~ 2000 more than at this time last .some of the Wel.eb papers have been raising false 1mpreaaiona 
week. w1th re11peot to the amount of orders for iron rail.e now held in 
~uring ~he week th~ warrn~t market baa been considerably hand by the Welsh manufaoturera. Tho t rue character of the 

q~eter, wtth les1 ~us1neas do1ng, an~ prices have also slightly trad e can b~ aeen a t a gla!lce fr?ru the September expor ts. Tho 
gtven way. Oo Fnd .. y forenoon bustne88 was done at 578 6d. total.que.nttty from Co.rdtff d ut·tng the m?nth was 3644 tona-in
four.teen days, and in the afternoon 57a 3d. cash was accepted. auffic1ent to k.eep even one. works in vigorous make. Tho beet 
BU61ne88 opened on .Monday at 57s. 3d. threo weeke nnd 57•. <l~il. course for our 1ronmaatera will be to supplement their works with 
ooo month, and t ranaacti .. na a fterwards took place at 57a. l~d. nppU..noo• for steel making, and now that labour is cheap, the 
cash. Oil Tuesday the markot wne agtlin r~ttller eaaier , with busi· sooner ~one the. better. . 
ne88 in the foronoon at. 57 a. l~d. to 56s. lld. cash and 57s. 1~d. Tho t1n and tm·plato trade I& ~ull T ho men at Briton FA....,, 
month open, whereas m the afternoon buyers offered 57s. one have reaumod work at the redul)hon, " EhH' a t>net st~1ke. A few 
month, which sel lors accepted nt prompt c~ab Tho market hod lllrjte ordoro !'re hold, but the pt'lces nro unromunorat1ve. 
an improved tone yesterday and to-day nod business baa been done 1n the no1gbbourhood of Llanolly the eta to of trade, both as 
up to 57s. 4~. oneh and 57•. 6d. one m'ontb. regards coa~ and ti.n-platl', is doplor';\ble, and strikes of a serious 

Duyors of abippiug iron bnve obte.inctl some alight concessione nature ~re 1mpe~d1og. At .one .colliery t he men threa~n ~leave 
on account of the alte1·ed condition of the warrant market but work th11 week tf a reductton 18 enforced. M!88rs. Nov1lle a nd 
makers' prices mny be said to have been substaJtially sustained. qo., who have well earned the oba~e.cter of bo1ng the mos.t CO!l· 
G.m b .. Nos. 1 and 3, declined 6d.; Summerlee, No.1, improved Btdernto of e~ployers, and ~ave str1ven energot1cally to mo.1ntam 
Ia ; Cnrron, ordinary No. 1, advanced 2s. 6d.; and the specially ful~ work dur~g adverse t1mes, aro. at pr.tsont exposed to very 
selected brand• of the sam<' company also I! bow 0 r 11o of 2s. G,t. ser1ous antagoo!sm o~ the part ~r tho1r coll!ors. 

The shipments of pig iron from Scotch ports ror tho week ending T~ere was a little d tffioulty ~nh tho men 1n the South Dun raven 
the 7th in.t. amounted to 11,903 tons, be1ng 1008 less than in tho qolliery, Rb~ndda Y~llt!y, tbts week, a;od a . charge of rofuaa! to 
orovious week. but showing an increase of 157 tons 88 compared gwe n month a wugea m h ou. of a month a ~ot•.co was hoard agamat 
witb those of the corresponding week of 1875. There is, however, the mana~or bo fo~e the magutratea, but d l.lm1ased. T he men are 
a decrease on these exports for the year eo far as it has gone now workmg ognm. 
amount ing to 74.030 tone. ' ' 

1 
The Taff Vale strike continues, and up to the preaent the toctics 

The imports of l\liddleabrough pigs at Grongomouth for the week of the men have checkmated the maaten. I stated Jut week that 
were 3940 tons, being 515 lese than in tho previous week, but 971 a number of men have been had from Newce.sdo·!'n·Tyno. These 
tons more than in the corrllsponding week of last year. T l.ere is a ~~~e an~ to,?k the pll\ce of t he otb?rs, but the .str1kers ntanag~d to 
total increaae on tbeae imports of 5!i,2 L4 tone since last Chrisrmaa. mtervt~w them, nnd succeeded 10 reprosentmg themselves 1? so 

Makers of manufactured iron bavo little or nothing to report sad. a phgbt that ~ho strangers .have returned. R'\thor exo1ted 
tltia week. There is still a great lack of orders in most depart · feelings ~ow preve.1l, and a police charge of assault hoard on 
menta. La.st week 'a ox ports of iron ml\oufactures from OJasgow Monday l8 ox pee ted to preeage t. storm. . 
ombroced £4000 worth of maohioery, £5700 castings, £600 tubea, T~e coal trade of the week bas been a f a1r average .. The export, 
£6000 Wl'ougbt iron. £3000 malleable iron, and £600 miscellaneous. fo~otgn, bl\.8 been close upo.n 80,000 tons from Cardiff a lone, and 

The deml\nd for household and shipping, and a t110 for steam th18 week 'Youl~ have promiSed well but for tho storms. . 
coals bas continued very good tbr'>ugbout tho week and prices of New engmeenng worka have been op~.>ned at Newpor t , whtch 
thea~ aorts have ahown rather an upward tendency: Steam coala promise well. Th.,y are ~nder the direction of Me88rs. Arthur 
have advanced about 3d., and household 6d.; other q ualities and Coyne. Conald.oroble mte~est h~ been a~ouae~ at Ne.wport 
being unaltered . After a time of 80 gl'eat depreMion, evon tho from. the fact of ~tr G.eo • .Ell1ot t~kmg up htS restdence 1n the 
s lightest improvoment is hailed with satisfaction , u ia tho case locahty. The port IS ov1dently looktng up. Last week the exports 
in this instance. The f.o. b. quotations are ae fullowa ._ ·Houae· of coal were nearly doubled . 
bold coals, 8s. 6d. to 11a. per t.on; ateam, 9s. 3d. to' l Oll. 9J.; None of the papers bave no.ticed tho d~athof Mr. Lionol:Rrou~h, 
splint, 8s. to Sa. 9d.; J])Rin , 7a. to 7s. 6d.; smithy, l :Ja. Gd. to 14s. ~ove.rnment Inspector of M~ea for Bnatol and lUonmouthahtre 
With regard to tbe t rodo in the eastern mining counties, littl<' d1stncts. He was. a shrewd, mdopond~.>n t, ~nd .aome'Yhnt r~g.ged 
change can be reporte.l. There is still, for the season of tbe year, gent!ema';l, much liked by the colhora; and, m ~~ o~ou\1 poa1tton, 
o. very goud shipping demand, but prices continue low. h~ldin' h1gh rook. It baa been m>: lot to co~o 10 fnendly contact 

A fe vr days ago a mass meeting of the miner11 of tho Croy and WJtb h1m a t most of tho great co~~ory explo~1~DII of. South Wales, 
Kilsyth districts waa held in Kilsyth, fur the purpose of takio an~. to have. frequent opportun tt1~s for. not1ng bts energy and 
into :onsideration tho present state of tho mining trade. Severa, ability. H e lB succeeded by the asa1atant 1nspeotor, l'llr. Cadman. 
addre88e8 were delivered, the chief sveakors being Mr. Hughes, 
of Maryhill, and Mr. Gilleapio, miners agent, Falkirk, nod they 
h~ld out the hope that, now tbl\t ~he trade waa reviving, the minora 
mtght soon be able to demand a rl8e of wages. A strong effort wae 
mafle in behalf of union, tboso present who clid not belong to t he 
aociety being urged to join. 

T he riveters in the employment of Messrs. Robort Duncan and 
Company, ahipbtlilders, Port Glasgow, are now oo strike on a 
question of wages. They work by the piece, and they deaire 
to be paid 8s. 6d. per 100 rivets, while 8s. 3d. is offered by the em· 
players. 

Arrangements are now completed for tho winter coune of leo· 
tures under the auspices of tho GlMgow Scionce Lectures Asaocia· 
t ion. The first lecture will be given by Professor Tyndall on 
" Fermentat ion," on Thundoy evening, tho 19th inst., and those to 
follow will bo by ltlr. R. A. Proctor, F. R.A.S., on " Tho Giant 
P lanets;" S ir C. Wyville T homson, LL.D., F. R.S., on "The ConrJi. 
tiona of tho Antarctic Regions;" Profeasor Odling, F.R.S, on " A 
Glll8gow Discovery in the Chemistry of On.sos ;" Mr. William P en· 
golly, F.O.S., on "The Antiquity of tho Cave Men;" and by Pro· 
feasor Allen Thomson. LL.D. , F.R.S. , on "The Evolution of tho 
Brain. •• There is, I henr, a groat demand for tickets. 

It ia worthy of notice that thoro are at present berthed in the 
C lyde getting loaded fourteen now sailing vessels of an nggrogat~ 
tonnage of 13,700, and four now steamers of 5550 aggregate ton. 
nage, which have all been launched within tho laat two months, 
a nd are estimated to have coat upwarda of £300,000. 

PRICES CURRENT OF IRON AND STEEL. 
TilE foUow1og prlcoa aro oorroctod up to last nlght

1 
but it ahould bo 

borno 1n mind that In many Cl\llea maken oro proparoo to quoto dlJJr rent 
t.on:ne!or epoc!Al contracts. lt Ia obviously Impossible t.o spocl!y tboPt' CI\8C3 
and terme, or to givo moro than tho morkot. quotatloWJ ond m:.~ora· 
prices. Rondon should ol.ao roCor to our corrcepondonta' lott.ora. 

PIG IRON A N D PUDDLE D BARB. 
8COTLAlf'D- £. 8. d. 

G.m.b.-No. 1. . •• .. 2 18 6 
No. 8 •• •• 2 16 11 

Gortehorrlt>-N o. 1 • • 8 6 0 
No. s • • 2 18 0 

Coltncaa.-No. 1 .. .. 8 1 6 
No. 8 •• • • 2 18 6 

Snmmorlct>-No. 1 .. 8 S 6 
No. S •• 2 17 0 

LanrtoiUl-No. 1 •• •• 8 o o 
No. 3 .. •• 2 17 6 

Carnbroe- No. 1 •• •• 3 0 0 
No.9 •• .. 2 17 0 

Honkland- No. 1 • • •• 2 18 6 
No. s .. •• 2 16 6 

CbapolhW-No. 1 • • • • 8 0 0 
No.8 .. .. 0 0 0 

Clydo & Qlll\l'tor-No. 1 8 0 0 
No.8 2 18 6 

Tho above at Gl.o.8gow, 
dollvomblo aloll88fdo. 

Gloog&r'llook-No. 1 •. 
No.8 •• 

l:gllnton-No. 1 • • • • 
No. 8 . . • • 

DlllmoWngton-No. 1 • • 
No.8 .. 

AtArd.roalan. 
CarTon- No. 1 .. .. 
Do., specially eo looted .. 

At Gre.ngomouth. 

£. • . d. 
8 • 6 
2 18 0 
2 18 6 
2 16 6 
2 18 G 
2 16 6 

8 2 8 
s 7 6 

Shott&-No. 1 .. • • .. 8 6 6 
No. s .. . . •• 2 18 0 

At Leith. 
KlnnoU-No. 1 .. •• 

No. S •• . • 
At Do'noaa. 

2 18 R 
2 l<l G 

The Boe.rd of Arbitration held a meeting a t Darlington on Mon· 
day to consider e. claim made by the owners of the Moor Iron
worlu, Stockton, for £000, on 1\Ccount of the failure of tho work
men connected with theee works, while membera of the boarti, to 
carry out tho terma pre&oribed for tho rolling of light mils by Mr. 
Rupert K ottle, or to submit tho same to the judgment of the 
b :>ard. The owners of the bl oor Works in May last received a n 
order for 650 tons of rail.e, of a special aection, and they made or 
endeavoured to make, special arrangements with their men for' its 
completion. Tho men, h'>wover, refused to execute tho contract 
on the t l'rms p~oposed., and their employers subsequently brought 
the preeen.t olaam for £6.00. The workmen 's represen tatives of tho 
board decline t.> entertam the claim, on the ground that tho rules 
of the board do not con tain any provision for dealing in such a 
case. Tho boar~ could not ~ee upon the mat~r on Monday, and 
hence the meetmg was ad{oumed for a fortni~bt. Some of the 
Oat(>loyors attach a good den of importl\nce to thlB cla im inasmuch 
ne 1t will teat the quoation, not hol'etofore sottled ~f whether 
cmployera can claim componeation for the default of their work· 
men ae members of the Board of Arbitration. 

The Vale of Clyde Tramways Company, who obtnined powers 
in last session of P nrliamont to proeel their cars by mcctlanical 
p ower, have been making trials of the engine of Meurs. 1\'lerry 
weather and Son, London; that of Measra. H. Hughes and Co., 
Lcughborougb; and the pneumatic oor of 1\lr. W. D. Scott-

Govan-No. 1 • • .. • • 2 18 6 
No. 9 .. .. •• 2 11) 6 
At DroomJolaw. 

Calder-No. 1 .. .. • • S 6 0 
No.8 .. .. .. 2 17 6 

At Port DundM. 

0t.&VELAN1>-Prlooe at worD
No.1 •• .. .. .. .. 2 10 G 
No. 2 . . • • • • •• • • 2 t 6 
No. 8 . . • • • • . . • • 2 7 o 
No. 4, foundry •• • • 2 6 o 
No. 4, forgo .. • • • • 2 3 6 
Mottled • • • • .. .. 2 2 o 
WWto •• .. .. • • 2 2 o 
Tbornaby .. • • • • • • 2 16 0 
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:He~. Bot.CKO'Y• V "u.os.AN, & Co.'s not prl.coe~ f. o. b., aro1 for No. 1, 
t.'J 181., No. S, .£2 Sa. tld., No. 4 fclWdry, £2 8a , No. " forgo, £ 2 7e. 6d. 

t. II. d. t. • . d. 

• 

WALES-No. 2, t.o. b., Newport. . • • •• 2 7 4 to 0 0 0 
Forgo (at work1) .. .. .. 2 12 6 to 8 0 0 
Common pig (at woru) •• .. 2 2 6 to 0 0 0 
Best nJ.Itlvo oro (nt woru} . • • • 2 16 0 to 0 0 0 

Both, Davenport doUvorod In AbordAro. 
DltR.Bvamu.-No. 1, nt Sh effield .. .. II 14 0 t~ 2 17 6 

No. 8.. .. .. .. .. 2 1 6 to 2 10 0 
LANc.uumE, doUvorod In Manchcator.- No. 8 2 16 0 to 2 17 0 

t •. " , .. No. 4 2 1fi o to 0 0 0 
.K.. B. M.cssolmoun .. .. .. .. 6 10 0 to 0 0 0 

Mcaara. WmTW"Et.t. & Co.'e Stockton not prices (on trucu} ar-No. 1, 
£ 2 12s. Od.; No. 8, .£2 81. Od.; ~o. 4 Forgo, .£2 68.; "Thomo.by" No. ' • 
Fol'll'O, .£2 10.. Od. not caab. 

B &,HTIH, at work11, 2~ cllll. for prompt cn.ab. 
MWom "Doucmor"-No. 1.. .. .. 

No. 2 •• •• •• 
No. 8 • • • • •• 

Ordlnory No. 8 .. .. .. 
No. 4 • • • • • • 
No. 5 • • • • • • 

Motuod .. .. .. 
~to.. .. •• .. 

Karyport B o1D4tito-No. 1 .. 
No. 2 •• 
No. S .. 
No. 4 .. 
No.6 .. 

Motuod Md wblto .. 
" Bcaomer "-No. 1 

No. 2 
No.8 

Puddled Bo.r-

.. .. .. .. 

•• •• .. .. 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
•• .. 

.. .. .. .. .. .. .. •• .. .. .. .. .. .. .. • • .. .. .. .. .. .. 
•• .. .. .. .. .. 
• • .. .. .. .. .. 

WA.La.-At work.a .. • • .. .. £5 6 0 t o 
MANUFACTURED mON. 

Ship Ple.tes-

s 12 6 
8 10 0 
8 7 6 
!I 1 6 
8 7 4 
s 7 6 
0 0 0 
0 0 0 
s 10 0 
9 7 6 
s 6 0 
3 6 0 
s 5 0 
s 5 0 
8 10 0 
8 1 0 
8 6 0 

5 10 0 

• 

PbMON & K.~owu11 Co. beat (2! dil. for O!LIIb) . • .. 9 10 0 
Guaoow, f.o b. • • .. .. .. t.7 10& 
)hoot.asao', nt worke • • • • • • £7 58. 

Od.toSOO 
Od. to 7 10 0 

Fox, UeAo, & Co. (at worke, cash le&a 21}-
Sblp or brldgo pht4e (A) • . . • • • 

Mo.at plates ( ~l ~ 8 T ) .. .. .. 

Boller Plates-

.. 

.. .. 
•• 

7 10 0 
s 0 0 

1
' WARRINOTON," to 6 Cwt. Moh plate " ,. ., 10 0 0 

Do. best best .. .. .. .. • . .. 11 0 0 
Do. troblo best .. .. .. .. .. .. 18 0 0 

21 per cont. dfacount for cash. Tho Pennon and Knowles Co.'s price. 
of ftlll.ah.od iron include dcU•cry nt etatlon In Liverpool, Mancboetor, or 
W&rrillgton. In lot• of not I than 2 to.o.e, or fl'Co alongside ot Lherpool 
lo Iota of 10 toD.Il and upwards. 

Bow·wso & Low Moon, tonne In each case 2l dt.. for cash In p&y· 
mont. of monthly nccountM, or 1• por con£. dis. for cash in lieu 
of three months' bill. Tho Low Moor Co. doU,.cr 1n London 
nt l Os.; Livorpool, 78. Od.; and llull, 6& por ton extra. £ a. d. 

Under 2t ewt. cnob .. .. .. .. por owt. 1 4 0 
21 cwt. and under 8 cwt. .. .. .. .. .. 1 6 0 
s owt. ., s• owt. .. .. .. .. .. 1 8 o 
s~ owt. u • owt. • • • • • • • • • • 1 10 0 
4 cwt. ., 6 cwt. .. .. .. .. .. 1 19 0 
IS cwt. ., 6 cwt. .. .. .. • • - 1 16 0 
6 o-wt. • • 7 cwt.. • • • • • • • • • • 1 li 0 
7 owt. and u"IJWft1'(l.l .. .. .. .. .. • • 2 2 0 

Plo.tce exceeding 6ft. wide, lla. per cwt. extra. &mmoro4 and 
eboqucrod pl.ntca, and all pin. tea <Uacrl.ng from a equnro form or regulAr 
t.lpar oxtra. per cwt. Sa. 

TAYLOR Dnos.' boUor piD.tcs Od. per cwt. 1088 ; tbolr tcrma na 
Bowling and Low Moor. 

"Mo:-'llooa" bost, to 6 owt., to 4ft. 61n. wide, Md to l 11 0 0 so •uperfi.eil\1 foot, per ton at weru • • • • j 
Beat beat • • • • • • • • • • • • •• 12 0 0 
Beet beet beJrt, to 4 cwt. .. .. .. .. • • 14 o o 
Spcc.l.iU, to a .,..,t . .. .. .. • • 17 0 0 

Ueunl oxtro.a for overweight, elr.otchcs, &o. 
D"'-"''•"'• k Rn ":A : 

Best, por ton short, at W<~au •• 
Beet beat •• .. .. .. 
Beat cbaroonl.. .. .. .. 

BARROWS & Soss : 

.. .. .. .. .. 
.. lf 0 0 
• • 10 0 0 
.. 23 6 0 

B . .B.n. Dloomftold plates .. .. .. .. .. 11 o 0 
., Bctt platoa .. .. .. • • .. .. 12 0 0 
., Deat best piD.te.s .. .. .. .. .. 19 0 0 

Ct.IIVELAm> .. .. .. .. .. ~ l'is. to 8 10 0 
Fox, BUD, & Co. (at works, CMh leu lll)-

BoUcr shell platoe (n 011, E R) .. .. 8 10 0 .. 
Fllmglng pintos ( B 0 tt E B) " .. .. 10 10 0 

Do., IJ)Colnl quBllty (AAA) .. .. . • 14 0 0 
WALES, at AbordBl'o-Coko plntoe .. .. .. .. 20 0 0 
Ot.Alloow, f.o. b. .. .. .. .. .. £8 Oe. t o 8 10 o 

Angle I.ron
£ L d. 
1 t 0 

Bo'I\'I.TNO & Lo" Moon (term. na abMe). .. per cwt. 
L and T iron, not oxccoding ton unltod lncboe • • • • 

For onch Bd.cUtJoDAilnch oxtrn por cwt. , 1s. 
"WAI\RTNOTON "-leu 26 per CODt. for Cll8b-from ) } 8 O O 

by 1 by l to SJ by 81, por ton .. .. .. 
Uoet bollet do., por ton .. .. .. .. .. S 10 0 

W11 1TWE1.1. & Co. (1081 26 d.llcou.nt} per too .. .. 7 0 0 
Beat • • • • • • • • • • • • • • • • 8 0 0 
B01t bost boUor .. .. .. .. .. .. !) 10 0 

"Mo!DIOOR" (at tbo workil) up to otght unltod locbee 9 16 0 
Beet do. .. .. .. .. 10 6 0 
Beet be6t do. .. .. .. .. 11 6 0 

T-tron, o.a above, JOe. oxtna. 
Angle and T bll.n1, ln. to OlD. , l Os. ollb-&. 

9ln. to l Oin., ~. oxtro.. 
Ct.JrVEL.U.'"D .. .. .. .. .. .. i.e 10 to 7 0 0 
E.\ at. or Donu:v (terms o.a below):-

"Round Oak," not oxccoding Sin. wido-Singlo best 11 10 0 
,. ,. , , Double ., .. 18 0 0 
, ,. , , Treble ,1 • • 16 0 0 

Or..uo.w, f.o. b. .. .. - .. .. £1 ua. to 7 10 0 
A.B.E.R.D.uu: .. ... .. .. .. 7 0 to 0 0 0 

Bar Iron-
Bowt.INO, Low Moos, & T.wt.On BRO&. (torma na above). 

por cwt. £ e. d. 
Flat, round, or equaro, to S! ewt, .. .. .. l 0 0 
Do., Sl to 6 cwt. .. .. .. .. .. .. 1 2 0 
Do., 6 cwt. and t~pwards .. .. .. .. .. 1 4 0 
Flate-l!ln. b~ lin. and upwnrda,. .. .. .. 1 0 0 

,. under ln. thick to l in. .. .. .. .. 1 2 0 
, under ln. to lin. .. .. .. .. .. 1 S 0 
u. under lln. .. .. .. .. .. .. 1 6 0 
l'or onch lin. less thnn 1iln. wide czt:m, l Os. per ton. 

Squarce--+ln. and upwards .. .. .. .. 
, 7-lGln... • • • • • • • • • • • • 

:: tl:: ~d 5-l·G·Ia : : :: :: : : :: 
RoUJl.da.--tln. and upwa.rde .. • , _ .. 

., !J·161n. Md tin. • • • • .. • • • • 
, 7-16ln. nnd lln. . • . . . . • • • • 
, , 6·16ln. • • • • • • •• • • • • 
,, il.n. • • • • • • • • • • • • • • 

1 0 0 
1 8 0 
1 6 0 
1 7 " 
1 0 0 
l 8 0 
1 6 0 
l 7 0 
1 9 0 

Rivet, 111mo price M abo•o. 
Chnln iron, IIUDO 1izoe M nbovo, olCtrn per cll't., 2a. 

B01t ban1 anJ rode, oxtra por cwt., Se. 
"Mo:-~oon," at the works, per t~n

BM'll, •ln. to Sin. round and square, or to &ln. Oo\ .. 
£ L d. 
8 16 0 
9 16 0 Bcart, , , u , 

Best beet ., , , 
Rivet lroo, usul\l lizoe.. .. .. .. 

Best best • • • • • • • • • • 
Usual extra,, 

-.. 
.. 
.. 10 16 0 
.. 10 16 0 
•• 11 15 0 

0LA800W, f.o.b. .. , .. .. " £7 Oe. to 7 10 0 
BARROW& & 80N8, at WOtlu, por ton abort: 

B. 8 . II. 001"8 • • • • • • ..._. • • • • 
,. beat anglo Iron .. .. .. .. 

All othor doscrlptlona In proportion. 

.. ~ 0 0 

.. 11 0 0 

EARL or DulH.J:T, 2• dfa., f.o.b , nt flolWd 0 k -
' Round Oak,'' rounds up to Sin. .. .. .. .. 0 U 6 

,. ,. ,. Slnglo boet .. .. 11 0 0 
., , ,. Double ., .. .. 12 10 0 
,. 11 , Treble ,. .. .. H 10 0 

1Uvot lron-Smglo b<let .. .. .. .. .. 12 0 0 
Tloble ., .. .. .. .. .. 15 10 0 

On separate ordon1 of loaa than 6 cwt. per ton extra, lOe. 
WuES, at. CoUcgo Woru, Card.J.II-Coko bars, beat .. 1 10 0 

THE ENGINEER. 

M erchant Bars-
" W ARlUNOTOlf " (2t dia. lor CMh) por ton-
Flate, from lin. to 6ln. w1do by lin. tbtok and upward~ 
Rounds and IQWli'OB, from tin. to Sln., boat .. .. 
Do., troblo beat • • . . • • • • • • •• •• 

DoUvory prlcoe o.a nbovo. 
Wn.ITWEt.L 6 Co., f.o. b. (2i dla. for cnah), por ton-

Cr<>wn Q \.1al1 ty • • • • • • • • • • • • • • 
Beat 'I • • • • • • • • • • • • • • 

Bivot trOD • • • . • • • • - • • • • 
Crown quality, "Tbornaby".. •• •• •• •• 

Beltlt I' ., • • • • • • • • • • 
Best beat • • . . • • • • •• • • • • 

WAu:a-Trodognr Iron Company, f.o.b. Cnrd11I orNowporl 
No.2 ban1, t.o.b. Cardlll .. .. .. .. .. 
Owen, delivered at C'\rdla or Newport, not CMh •• 

7 10 0 
7 10 0 

10 10 0 

6 10 0 
7 0 0 
8 0 0 
s 0 0 
~ 0 0 

10 0 0 
6 17 6 
6 15 0 
G 12 6 

Bheetr
"Mo~'lloon," to srt. 

wo-rks. . • • 
~~~g by• ~rt. 2~. w.g.: .por ~ ot ) 

£ L d. 

10 10 0 

Do., bolt .. 
Do., best bolt 

.. .. .. .. 
• • • • 

Uaual extra& 

.. .. .. .. .. 11 10 0 
.. u 10 0 

BA.IInowa & SoNB-
.. 11 0 0 
.. 12 10 0 
.. 18 10 0 

B.B.II. shoots.. .. .. .. .. .. 
, beat do. .. .. 
,. beat beat do .. .. 

.. .. .. .. .. • • 
E. P. & W. B.u • .owtN, nt works: 

.. \ 8 0 0 

.. 16 0 0 

.. 17 0 0 

.. 18 10 0 

"Severn "-81ngloa to 20 w.g. • • .. 
"WUden" , ., D '' • • • • 

.. 
" ' "BB.. .. •• 
' ' " "B 8 B ' •• 
, .. ".B -'-----'" ,, ,, ~ .. .. 

14 L"~ B .. 
, • • IJ • • • • • • 

Doubles to 24 w.g., 80s.: 1\nd 

.. 2!1 10 0 
•• ~ 10 0 

.. .. .. 

Trebles ~ 27 w.g.1 60s .. f.Or ton, ox trn. 
1 13 0 Chnrconl Tin-Boat ' E P anu W B , . per cwt. •. 

•• Unicorn'' • • • • • • ~ . • • 1 10 0 
Coko Tin-" Stour " .. •• .. • • .. 1 0 e 

Mcasn. Bnldwln'a t.onns I\J'O Ill d.l& for co.ab on l Oth of tho month 
following dolivory. 

P EA.JIB(is & K.~oWt.a Co. (tcrma o.a above}- £ a. d. 
"Do.llnm "-5lnglce, to 20 w.g. .. .. por ton 10 10 0 

BOlt, 1011.: best beet, 80s. por ton extra. 
CaowTDEJ\ Dnos. & MoaoA.N (at work.B)- £. e. d. 

Coke T1n-8lnglcs, to 20w.g., to 120ln. by S61n, p. ow\. 1 15 0 
Doubloa, to 24 w.g., to OOI.n. by SO.In. .. 1 17 0 
Trcblc.t, to 26 w.g., to 84lu.. by SSin. .. .. 1 10 0 

Charcoal Tln-8lnglea, e.s above .. .. .. 2 0 0 
Doubles , .. .. .. .. 2 2 0 

Do. 
Trebles , .. .. .. .. 2 4 0 
Dcat ll"lnglca, aa nbovo .. .. .. 2 6 0 
Beet doublca ., .. .. .. 2 7 0 
Bctt trobl011 ,. • • .. .. 2 0 0 

Tonne, 2~ cllll. for cam on lOth of tho month. Orden~ of 2 toni 
and upwards, for ehipmont free In 10 cwt. casoe. 

J . Tu~s1 Brist.ol, dolivcrod in Londoo, 2~ dil. for ca~~b- £. s. d. 
Doubcs .. • • •• •• •• •• •• .• 1110 0 
Trobl~ . . . . • • . .. • • •• •• • • l S 0 0 

WAt.ES-Troforcet ~In- lato Worke-
Charcoal tin (at · , por cwt. .. £0 19 6 at work.!. 

.£1 London, Ices ~~. 
Lydnoy : Charcoal tin, 10 • • • • • .£1 8 6 to 

Turno .. .. .. .. 1 1 0 to 
0 0 0 
0 0 0 
0 0 0 
0 19 6 

Cuke tin .. .. .. .. 1 0 6 to 
Swansea • • • • • • • • • • 0 18 6 to 

Engine J.ron-
KmK.IlTALr. Fonoc Co. (from cold blD.at, plg, re lined, and solcctod}. 

Plain bars, rollod, viz. : Por ton. 
£.. £ s. 

Rounds, from~n. to Gin. dilunotor .. .. 20 0 to 22 0 
Squares, !rom ln. to 61n. • . • . • • 20 0 to 21 0 

Drawn hnmmorc blre, llllnbovo, por ton extra 1 0 
ruvot lron .. • • .. .. • • • • 20 0 to 22 0 
A.ngl.o iron, 141n. to 4.ln.. • , .. .. • • 20 0 to 0 0 
Porglnp-Plnln shaft. under 6 cwt. .. .. 20 0 to 0 0 

., , 10 cwt. • • • • ~ 0 to 0 0 
, ,. 20 cwt. .. .. 26 0 to 0 0 
.. .. 80 cwt. .. • • so 0 to 0 0 
,. , •o cwt. .. . • 84 o to o o 

Plnln ah.Bfta, nbovo 60 cwt., prlce•nccording 
to weight and d.lmonelone. 

Pi.eton rode, under 5 cwt. • • .. .. 22 0 to 0 0 
., ,. lO cwt. .. .... 26 Oto 0 0 
., ., 20cwt. .... .. 80 Oto 0 0 

Crnnke, under 6 cwt. .. .. .. .. 27 0 to 0 0 
., ., 10 cwt. .. .. .. .. SO 0 to 0 0 
,, ., 15 cwt. .. .. • • .. 84 0 to 0 0 
., I' 20 cwt. ,. ., .. ., 87 0 to 0 0 

Croashoaae, lWdOr 6 cwt. ., , • .. 26 0 to & 0 
,. .. 10 cwt. .. .. .. 80 o to 0 o 
All otho u.eea nccording to p&ttom and weight.. 

Wi.re--
Wmncn058 Wm.E & I RON Co., doUvorcd In Li~orpool Torma 2l dil. 

for cnah. 
Bott beat WW drawn telegraph, In long lengthl, 

W golvanlaed .. .. por ton £. e. d . 
0 to 6 •• •• •• •• •• •• • • l f 6 0 
7 to 8 • • • • • • • • • • • • • • 18 6 0 

9 .. • . •• .. •• •• •• 10 0 0 
10 • • • • • • • • • • • . • • 10 16 0 
11 •• •• •• • • • • •• •• 20 6 0 
12 • • • • • . • • • • • • • • 21 6 0 

Beet annccllod drawn fencing por ton 
0 to 6 • • • • • • • • • • • • • • J 1 10 0 

7 • • • • • • • • • • • • • • 12 6 0 
8 • • • • • • • • • • • • • • 18 0 0 
0 • • • • • • • • • • • • • • 18 10 0 

10 • • • • • • • .. •• • • • • 1·1 10 0 
11 • • • • • • • • • • . . • .. 16 0 0 
12 . . . . • • • • .. • . . • . 1 ~ 10 0 

~!\'ring in boiled oU 58. por ton oxtm. 
Best l(tllv cd do. por ton 
0 to 6 • • • • •• • • • • • • • • 15 10 0 

7 •• •• •• .• •• •. •• 10 6 0 
8 • • •• • • • • •• •• • • 17 0 0 

Tlu PII:Al!.aos & KsowLES Co. 
"Dallam" fencing, Nee 0 to 4, B. W.O. .. .. 8 10 0 

R\·u .. ,'D<l .SRom~ .. M, Llmiwct1 Wo.JTlngton-Prlocs of iron wlro, 
kc., dcllvcrcu freo In Uvcrpool: 

Beet~~ tron wlro, brlgbt or Bnncalod-

Pcr bundle of 68 lb. 7/0 i ,"O 8/ 0 
No.,. 0 to 6. 7. 8. 

Per bundle of 68 lb. 9/6 10 0 10/6 
N011. 13. 14. l !S. 

fer bund.lo of 60 lb. H f6 16,1) 16 6 
N011. 20. 21. 2~. 

Sf. 
11/8 
16. 

0/0 
11. 

12.9 
18. 

'il/S 
12. 

13/6 
19. 

But best dmwn killed gnlvnniJ!cd telegraph wire (jol.noo 1n b.oll 
mllo lcngtb.s to So. 0 .luclu.alvo with flylnndl!' Patcut JC>Int>-: 
Noa. 0 lo 6 t:l7 6 0 }Nr t~u.~ No. 10 . • £19 15 o per ton. 

1 & s ~·s ll o .. u . . .£20 6 o .. 
0 .1!19 0 0 .. 12 .. £ 2! 6 0 , 

Tcrnu of pnymout, 2} por cont.. for c.o.ah on lOth of monUl following 
dolivory. 

Na.i! Rods-Gunoow, f.o.b. .. .. .. 1 15 to s 0 
6 16 to 1 0 Ct.&V£Ub~ •• .. .. .. 

Nails-
WurTECR088 W1aE k lao~ Co. 

Wlro Nnill, or Pulnte do Pnrl.a, per 112 lb. :-
6 7 8 II 10 1 12 19 H 15 16 17 18 

14/ 0 14/ 9 16/6 16/8 17/0 li/ 0 18t0 19/0 21/ 0 2216 24/6 2610 29/0 
Packing In C3Sk.8 ls. por owt. ex tro. 

R ails-a LA.Soow, r.o. b. .. .. .. .. 7 o to s o 
Ct.&I'ELA..''"D .. .. .. .. .. 6 0 to 6 6 
W.u£&-Trodegar Iron Company .. .. 6 6 to 6 10 

(. o. b. N owport or Cardiff . 
At A.b<lrda.ro and Mortbyr (Do1'Cn· 

P;:o:!~;,ry~~ <~ork&)' ·.: ~ ~ ~ ~ 71: 
Now· and porfcet pormw.cnt way 

mil (nt worke) .. • • .. :i 12 6 
Brldgo rnl.le to SO lb. per yard run 

(nt work.8} .. .. .. .. 6 0 0 
Flbbplntoa (at woru), nny &ecUon 7 I 0 to 7 12/6 

Ra.llwe.y Chnirs-GLABoow, f.o.b. .. .. s 17 o to" o 
Pipes- Gt.ASoo,v, f.o.b. .. .. •• .. " G o to 7 6 

• 
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BTE.EL. 
SuEr,I&Lo-At worD- d. £s. d. 

Spring etool • • .. .. 
Ordinary oa.st rode .. •• 
Frur avoraro •tocl .. .. 
Shoot • • • • •• •• 

.. .. .. .. 
Socond-clau tool.. .. .. .. .. Beet ~poeln.l 'toeLt • • • • 
Fino roUcd, for clock tprlng1, &o. • , 
~I omens (ot woru) • • • • 

£ L 
•• 15 10 
.. H 0 
.. 24 0 
.. 80 0 
.. 28 0 
.. 40 0 
.. 60 0 .. 0 0 

7 10 
8 0 
9 0 

£ II. 

Oto20 0 0 
0 to 21 0 0 
0 to 82 0 0 
otoMeo 
0 to 4$ 0 0 
0 to 70 0 0 
0 to 70 0 0 
Oto960 
0 to ; 15 0 
Oto 8 50 
OtoOOO 
d. £ .. d. 
Oto876 
Oto'i6& 
0 to 7 17 6 

Bcll8c.mer, ordinary •• 
Do. wpcrlor •• 
Do. best .. .. 

.. .. 
• • .. .. .. 

WAJ..D-
R&llll, f.o. b., Card1ll or Newport .. .. 
RnU., at woru, Bcsaemor .. .. .. 

8 0 
0 18 
7 10 lJo.a vy • • • • • . • • • • • . 

Bo.t, f rom 40 lb. per ynrd, at woru 
(Dnvcoport) .. .. .. .. .. 820to8SO 

7 7 o to 0 0 o Steel colllcry bridge nill, works • • • • 

PRICES CURRENT OF MISCELLANEOUS METALS. 
Coppe~ £ e. d. 

{ 
72 0 0 ObJl.l bani .. • • .. .. .. .. per t on .. 73 0 0 

B.S. ingots .. .. •• •• ~ .. .. 78 0 0 
Tough cnkcs or bare .. .. .. .. • • .. ii 0 0 

Ti.n-
Stroite •• .. .. 
Brltlah .. .. .. 

L oad-
BC8t Engllah &eft pig .. 
" Pan thor " •• .. 

A ntimony-
... .. 

.. .. 
•• .. 
.. .. .. .. 
.. .. 

.. .. 
• • .. 
•• .. .. .. 
.. .. 

l7! 0 0 
" 7S 10 0 

li6 0 0 
•• i 7' 0 0 

• • 21 6 0 
.. 0 0 0 

..( 0 0 0 
0 0 0 Regulu.e sto.r 

Spe l ter-
t:;Ucatan • • •• • • • • • • • • • • • • 22 15 0 

EQglleh .. • • .. • • .. .. • .. .. ( 2~ g g 
Q uicksilver .. .. .. .. per bolUo .. ( ~ g g 
Phospho r Bro n ze-Deming met.al per ton • .. 112 0 o 

Other alloya .. .. £120 to H O 0 0 
Cll8tlnge according to pattom and quantity. 

M untz' s Metal-Prices nomlnnl. 
Zinc Sheets, for p.'lpor gLuing (poUahcd}-

lllt qu1111ty (per cwt . ), from .. .. .. 
l!nl quality .. .. .. .. .. •• 
For Eogravcn • • • • • • • • . . 

.. 411. to 47a. 
• • S5a. Od. 
•• Sit. 

G. D..t.nu. Cologne and London. 

PRICES CURRENT OF COAL, COKE, OIL, &c. 
Coke- £ e. d. t. e. d. 1 £ •· d. £ s. d. 

CJovolnnd,Btworka 0 10 0 .. 0 12 0 London-Best .. 0 0 0 0 0 0 
DcrbyBhlro •• .. 0 18 0 .. 0 0 0 Other eorte .. 0 19 6 .. 1 0 9 
Waloa • .. .. 0 9 6 .. 0 10 6 South Yorkahlri)-At tho plt.-
Dw.t Rhoodc!a- 43e.stord.lnary.. 0 12 0 . 0 16 0 

No. S •• .. 0 12 0 .. 0 18 0 Converting .• 0 3 0 .. 0 11 0 
OM coke,ntworu 0 6 0 .. 0 0 0 Slack .. .. 0 s o .. e 6 0 
Sboffield • • .. 0 16 0 .. 6 o 0 Wales, all at pit . 0 0 0 .. 0 0 0 

C ools, bott, por ton- St.eom(lcaa:!6).. 0 6 0 .. 0 7 3 
Blnnlnghnm .. 0 19 0 .. 0 15 0 Houso .. .. 0 6 6 0 7 o 
South lJurhnm.. 0 6 6 .. 0 10 G Smo.ll etc:lm • • 0 1 7 .. o 2 2 
Dorbyshlr- l>o. b1tum.lnou.a 0 2 0 .. 0 2 6 

Bost(at pita) .. 0 14 0 .. 0 16 0 Lard .. .. .. &l 0 0 .. 0 0 o 
Converting .. 0 11 0 .. 0 0 0 Oils, tlW-
Othor eorta .. 0 9 0 .. 0 11 0 Sonl, palo.. .. 84 10 0 .. 0 0 0 
Slack .. .. 0 3 0 .. 0 6 0 Brown .. .. 29 10 0 .. 30 100 

O!Mgow-At tho plt.&-
Elf cool, por ton 0 1 0 .. 0 
:Ma.ln .. 0 6 1 .. 0 
Splint ., 0 6 6 .. 0 
Dl'Oel , 0 0 0 .. 0 

9 0 
O S 
7 6 
8 0 

24 cwt., dolvd. 0 18 S .. O 16 0 

Do.- At Gla.'8ow
I1ouschold, per I 
Do., wholc111lo, 0 8 6 0 11 0 per ton .. .. 
Splint .. .. 0 8 0 .. 0 8 9 
Steam .. .. o 9 s .. o 10 0 
Wlahnw m nln.. 0 7 0 •• 0 7 6 
Slnlthy .. .. 0 l S 6 .. 0 lS 9 

LnnCIIShlro (Wtgan pit prlcos}
AJ'Ioy .. 0 10 o .. o 11 0 
Pomborton 4.ft. 0 9 0 .. 0 ~ 3 
FurnAoo coni .. 0 6 6 .. 0 1 0 
Burgy .. .. 0 6 6 .. 0 6 0 
Slack .. .. 0 S 6 .. 0 4 6 

Yel. to tinged .. 81 0 0 .. 33 0 0 
L1naood .. .. 24 6 0 .. 24 1 6 

Olivo, Oalllpoll.. 0 0 0 . . 0 0 0 
Spo.nl.ah .. .. 0 0 0 .. 0 0 0 

Palm .. • • • • 89 0 0 .. 0 0 0 
Rangoon ongtno l 

(0. Price o.nd 0 8 6 .. 0 0 0 
Co. 'a), per gnJ.. 

Baposced, Engl. J 88 6 0 .. 88 10 0 

~~ :: .. 86 10 0 .. 86 160 
Porctgn palo • • S8 0 0 8!) 0 i 
Brown .. .. 0 0 0 .. 0 0 0 

Sperm. body • • 0 0 0 •• 0 0 0 
Whale, South} 84 Sea, po.lo .. 10 0 .. 36 0 0 

Brown • • .. 20 0 0 .. 30 0 0 
E. I. Flilh •• 2S 0 0 .. 0 0 o 
Yellow .. .. 82 0 0 .. 94 0 0 

Tallow .. .. SO 0 0 .. 64 0 0 
St.. Potoreburg,} 52 16 0 .. 69 0 0 

Y.C., now 
Old .. •• •• 60 10 0 .. 51 0 0 

PRICES CURRENT OF TIMBER. 
1'tT Lood or 60 cublo ftct.. 

.BoltCo ,,. 1'1-a.., ....................... . 
D..nlalc and ~hal< I, crowo .. .. 

llool mlddlloa .. .... .. 
Oo00 clo. ood iucl .. .. 
Common ml~<lll"'l .. .. 
11•dtndaed •••••••• •• 
S&.o..U • • • • •. • • • • • •• • • 

Bttllto • • • • • • • • • • • • • • • • • • ••• 
8 wedbb •••••••• ••••••• • •••• 

lJo. emaU ••••••••••••••• 
Bwtdil.b u ul Nor••7 bra1.k.A •• •• 

.IIGit~ QuA ,.. __ 
llcmol crown , • , , •.••• ••••• 

1876. ., .. .., .. 
a 10 
4 4 
ll G 
8 8 
:110 
2U 
s 6 
8 a 
I 10 
, 6 
1 u 

• 4 
0 10 
4 1& 
• 0 
8 0 
~ 16 
I 10 
I 10 
~ 10 
:1 10 
a ~ 

6 10 8 0 
u ... c~~. . . . . . . . . . . . . . . . . o o o o I 

D .. lllo owl lhau.en, orowu. .. 6 10 8 o 
U.-.ck .t Wllquu tcl G 0 8 0 

A-n 1'onilorr-
Bc<l pluo for,..,..,_, t.lld 'P"" .. 4 12 G 0 

)liud and bllllll.IAc.. II 10 4 0 ' 
Y tllow plut-, l.ulo .. .. .. .. .. ~ 0 6 10 

w .... , board .. • 4 0 0 
Small .......... a 1~ 4 o 

P i>cb plot .. .. .. .. • ... .. .. .. 3 0 ~ IG 
Do. ror """'" " 'd fl'UO • .. .. .. 4 0 0 10 
Elm, roc.k.. •• • • • • •• • • • • •• • • •• • 10 4 0 
Quebec o.lt • • • • • • • • • • • • • • • • • • 8 0 7 0 
AJb ••••••••••••••••••••••• • ooo 
Ulrch, Quob.o l""''t .. .. .. • ... 4 10 6 IO , 

ll ow Dnu>owlcla a P. E. Wo 8 0 S 10 
I! moll •••nc• .. . .. . .. .. 9 I o I 10 

UuU, rot! ph1t • • • • . • • • • • . . • • <& 10 6 8 
0 f "'!0U "• "' " .. ,,. ", 7 }0 8 )0 I 

Kaw..-lt ... • • • ••• •• •. 8 0 Ju 0 
l>orY•J""'" .. .. .. • .. 1 o a o 

Iodlaro ,_.,, ............... II 0 Ill 0 
DnU.W Olliu:lo, -uhout .... I 0 8 10 
Au.t.n\l.Lo, ltou"""... . .. ... 0 0 7 1U 

D.,.lo, .... - p _..,..'fl SIGI\44rod
Arclanad , J• r.Uow ........ 18 6 111 10 

~ddo ••••• ••••.•• 11 o 1~ 0 
P ei.Onb"''J!, J<IIOw. .. • .. .. • .. U 0 17 0 
WJboJ.r&. clo ................. II 10 It 10 
P<lt"~"'ll'"" Rip, wbll4 .... II 10 U I) I 
Obrlauaua, follow and wblto} 18 0 14 10 d•l.a. b•t 101'11 •••••••••• 
Nont•J d•lo, olberooru .. .... 8 IS 1l 10 1 

Uotltau, oil 10na...... 0 o 6 10 
Bwcdld <loab, uoiJiocl ........ 12 IO 18 10 

trd •••••••••••• 12 0 ·~ 10 
I nferior ou4 4\h II 10 11 0 

U..t~nt IIOo. ,_ Lba.o do.lo. 
P lnlau.d "-... 1M ........... U 10 11 0 

J.la.u na •• .. • • • • •• •• • • 8 0 ll 16 n ... d ..... o d..... .. .. 7 10 8 10 
IJtwd•wn boiUDI.... 7 0 ~ 0 

DllDWC .,..,...., dtcla deob, pu 
41)(~ ~In, .. .. .. 1 0 1 11 

u ..... do. .. • .. 0 11 1 » 
P t r l'ol<rtb"'' otaoclud. 

Qocbeo, lll l.rl, lu pint .... .. :11 o 2.11 I 0 
2ucl do. • ... .. • .. .. • 11 1•1 16 }) · 

1876. 
J>or Pt«nbu'1 llat>dud. .l t. ~ t 

Dtall, ~o. 1-.tl.n-)-
Quo'*>, 8t<l do. .. .. .. • .. .. • 8 0 11 10 

1rt Ooated plot .. .. 19 0 " 10 
lo4 do. • ... .... .. 11 10 u 10 
lrd do. • .... ... .. .. 8 10 11 G lit................... 10 0 IJ 0 
lnd do. •• • • • • •. . • .• 8 10 I 10 
.,. do.. • • .. • • • ... •• 7 16 8 4 

8L l obo'o, tpnlU .. ,, , .. . 7 10 il lO 
~o-ra Sco\.1& and Pr iDct £<1·} S O a 10 ....,.,, r.u~. tpruee ...••.•• 
UnJled 8. plld> pluo pbn).a .. 11 0 1t 0 

BIG-, prr •CU. of,.,._ 
llc-mel, c:rvwn •••••••••••••• J 'O 

D,.tk ••••••••••• , •• l CO 
Odeea, ~n •. . ........ . 100 
.Daotalc, fl14u.l.o , oud ll•mbro 1M 
Ooru11IWI, lWI!Iatd pi po .. .. 8) 

0 too 0 
0 181 0 
0 0 0 
0 1110 0 
0 b7 10 

Uo. p<r l!lro.xl plcc
Oiuw1l&.o, puntboon .. .. .. .. 11 0 ~~ 10 
llamlo, alnalo t..rnl . .. .. .. 3> 0 II 0 

WoiiWCOt Lo9t, prr l lt/1 • ...-
Rip, cro• n (~ "'d .Uut.:b) 6 15 f 11) 

Uradl • • • • • • • • • • • • • • 4 16 a o 
llomol, crcrro...... ........ 4 16 • 10 

8rac.k • • • • • • • • • • • • • • I 10 • I 
Lat.Wood, - eviM faUitirr>-

Pclenbura ••.•.•.•••••••• , 
nip, DIWialc, .Ucmcl, oh ... 

D G 10 10 
7 10 8 10 

Mol"''/on1f4nd 1\t"'Uurt 11'<*11-
P tr lUJotrGclal fooL a. d. o. cL 

),J&bop.oJ, lloutluJU, ""''O OY, 0 4 0 8 
Moalcan, •lo. ...... 0 4 G 6 
T•buao, do. ........ 0 8 0 9 
Out... do. ••••.••••• 0 • 0 • 
s~ n-t..,...,, do... .. o o o • 
& Dom!nco, CW'Io • 0 10 1 G 

Oec:l.ar,C.ba •••••••••••••••••• 0 4 0 4. 
HonJ1liU, AluJ"'"•&< .. 0 4 0 41 
Pencil .. .. .. .. • .. • .. 0 9 0 4

6
) 

Walnut-, ltallu ••••• • ••.••••• 0 •A 0 l 
Dtack-............ o a o " 
~&dla.u ••••.••••••• u 8 0 C 

)Joplo, blrd'H10 . .......... . 0 4 0 8 
S.ullwooJ, IlL l.luo.al"'o , , , , • 0 !I 1 a 

l1w lOO. ~ t. ~ L 
S..~lowood. &h&&Aa • • • • • • • • G 41 8 0 
BIM•ood. Rio....... . .. • • l<t 0 ~ 0 

&hJa .. .. .. .. .. lt 0 18 0 
T llllp • o00........... .. .. 111 0 110 0 
Z.~"' • -, Un.&ll .. . .... • 10 0 12 0 p,.,,... Oobtllo 6 ll 11 0 
LlpuiDVha. C.ai..Uowtnp 8 o 10 0 
&bouJ, 0.7100 .. " • , , , U 0 llO 0 

Alrlaon bllltl .. .. .. Ill 0 1~ 0 
OocUI wood. Cvba. • • • • • • • • • • tio 0 8 0 
.9o1woo4, Tt.U'ktt ... .... ... 6 0 SO 0 

taa .... _. ..,.. ........ (rw.b 
Da., ordl""'J 10 l air .... 

t. cLL cl. 
10 o !o o 
u 0 4 0 

. TuJlfJA! IRIUTAT!ON.-T~o throat and windpipe are especially 
~a~le ~ LD~amm!'tlon, caua10g aoren~ and dryocu, tickling and 
untat1on, mc:luc1ng cough nod offoctl.Dg tho voice. l~or tho o 
symptonu use glycerine in tho form of jojubea. Glycerine in tbeie 
agreeable contection.s. being in proximity ~ t ho gland~ at the 
m om ent they aro exc1tcc:l by tho aot of euokmg becomes actively 
healing. Sold only in 6d. and ls. boxes (by 1;oet. for H stnmpa), 
lnbollc.>d " JAl!I~S EPPS <' Co., Rom~pathio t:bcmiate 4 Thread.. 
needle-at. , and 170, Piccadilly." ' ' 
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