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(SECOND NOTlCE.] 

ALTHOUGH the title of this work would seem more eapecially 
to apply to 11 beasemerising" in Austria, four of ita most 
important essays are drawn from Swedish sources, and give 
accounta of the history and progress of the process in 
Sweden. This is, however, perfectly justifiable when we 
r emember the great influence exercised on the spreading of 
the proceas in Austria-indeed over the whole world-by 
ita success in Sweden. Fortunate in the possession of such 
a distin-guished and public-spirited writer and metallurgist 
a.s Professor Tunner, the iron masters of Styria and Carinthia 
periodically received through his aid the best news 
on the subject. On this occasion we shall more 
especially confine our attention to these excellent Swedish 
papers, which may be regarded as forming the complement 
to the very valuable treatise by l\1. Boman on the Beaseme::­
process in Sweden, which appeared in these columns about 
eight months ago. M. Doman, in fact, speaks more than 
once of M. Grill's experiences, and writings on the proceed­
ings, at Ed&ken, where the first experiments in Sweden 
seem to ha"e been conducted-no doubt, mainly at the 
expense of the enterprising and sagacious Swedish Iron­
masters' Union. It will be of course noticed that these 
trials were made with stationary furnaces. This means 
for " bessemerising" is, indeed, known under the designa­
tion of the" Swedish method,"in contradistinction to the use 
in England of the movable converter afterwards invented by 
Mr. Bessemer. 'fhe objections against the fixed furnace plan 
have been stated by the inventor to be 11 the impossibility 
" of stopping the process without running out the metal; 
11 for if the blowing ceased for one instant the fluid metal 
" would run into the tuyeres, and stop them up.'' The 
brick lining was also mnch sooner destroyed than the pre­
sent ganister lining; and another inconvenience arose 11 from 
11 the danger aud difficulty in tapping out the fluid 
11 malleable iron with a bar, after the manner of tapping 
11 an ordinary cupola furnace, for the blast had to be con-
11 tinned during the whole time the charge was running 
tt out of the vessel, in order to prevent the remaining 
11 portion from entering the tuyeres." Another difficulty 
" arose while running the crude metal from the melting 
11 fu rnace, since it was necessary to turn on the blast before 
11 any metal was run into the vessel ; the first rortions so 
" run in were, in consequence, partially decarbonised before 
11 the whole of the crude metal bad left the melting fur-
11 nace." In principle, however, the two methods must 
evidently correspond, and the adoption of the movable 
converter is rather a question of economy than of absolute 
necessity. 

For the easy and full comprehension of a few of the 
technical points in these papers, one or two sketches are 
rather needed. 'Vritten for comparatively narrow circles, 
their authors a.s.snme that different minor points in the con­
struction of the fu rnaces are known to the reader. It 
appears that the air tuyeres of the furnace at Edsken 
were at fi rst set in two rows, one above another. h was 
found that the iron ores which gave the moat satisfactory 
results with this arrangement-" at le'ast as regards the 
11 possibility of producing a soft steel"- were those which 
contained most maogane~>e, such as the ores of Dannemora. 
Vindtjern, Langvi, and Kraknas. For this reason about 
69 Austrian lb .• • and afterwards 40 lb. were used for 
each charge of the blast furnace. But as the st~el showed 
less tenac.ty in being worked, the Kt aknli.s ore was after­
wards left out of the charge; but the result of that was 
that for a long time no properly soft steel was produced. 
The blast used was not sufficiently powerful ; an effect due 
either to the amount of air being per 6e insufficient, or 
that its being fed in from two rows .of tuyeres was less 
efficient. The diameter of the six upper tuyeres with ~in. 
holes was certainly so chosen that a volume of air passed 
through them nearly equal to that flowing through the 
bottom tuyeres with boles{· in. in diameter. But, as the blast 
from the upper tnyeres had to pass by a much shorter road 
through the molten pig, a portion of its refining action got 
lost. There is every probability that this was indeed the 
case, and it may be considered as proved by the results 
which followed the following changes in the construction 
of the furnace :- 11 The upper row of tuyeres was lowered 
"to the level of the bottom one-that is, two inches above 
11 the sole. The iron thus stood higher than previously 
11 above the tuyeres, which latter were all made to !in. 
11 diameter." At the same time the roof or' the furnace was 
set 19in. lower, in order to obtain a more concentrated 
temperature in the narrowed capacity. Amongst other 
improvements made at about this time was the formation 
of a. conical stopper of fire-brick, instead of the previously 
employed coating of clay for closing the bole in the 
wrought iron ladle. The whole could thus be better heated, 
causing the steel to run in a more lively way, leaving but 
an unimportant waste. 
.. The blowing apparatus which, before the widening of 
the tuyeres, only made from 60 to 70 Ptrokes per minute, 
had itB speed raised to 80. 11 The period of blowing in was 
11 thus finished in from seven to ten minutes, though before 
"those changes, it took from twelve to twenty minutes, and 
'

1 even to thirty minutes. The pressure of tbe blast, which 
11 previously rose to 12-14 lb. English pounds per inch, then 
"fell with the incre&Ee of the tuyere openings, down to 
11 6-8 lb. " l\1. Grill observes that it would be difficult to 
accelerate the fining process by increasing the volume of 
the blast, as in this case the boiling of the mass would be 
too po"·erful; and for this reason itB intensity is moderated 
at tbe beginning. Wirh thue changes it was not' found 
necessary to try manganetic ores, which previously gave -

• !1•. ·G8 AueLrlao lb. are equal 10 ooe Eogliah owl. It is eeeo 
U a au exact conversion uf the !ureigo weigh'- and meuuree ia not 
u._!ed here. 
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the greatest facilitiea to a good fining at a high tempera­
ture. Exact t~sta of the steel now produced showed that 
it was much superior to the previous work, not alone as 
regards softness, ease in melting, and tenacity, 11 but also as 
" regards its freedom from slag and other impurities." 
'rhe steel was also much easier to manipulate from ita 
higher temperature and greater fluidity ; "so that both 
"furnace and ladle remained free from deposits, and in the 
11 castings produced there was seldom or never a bit of slAg to 
11 be found when they were being worked up." From a table 
which is given, it would appear for every charge in the 
blast furnace about 16 centners were employed, from which, 
in addition to the 11 \vaste" pig in the blast furnace and the 
steel cross, 10 centners of pure castings were obtained. 
'rhe daily produce was 37~ centners. 

In another report addressed to the Jern-Kontoret or 
Swedish Iron Masters' Union, in 1859, M. Grill enters more 
fully into the details of working up the metal. Amongst 
the points interesting in England may be noticed that even 
so long ago, u the steel produced at Eclsken" was so hot 
and fluid that they could cast, in dry clay moulds, a 
number of railway crossings. It was also found that all 
"crop pieces,'' whether from the Bessemer furnace or from 
the hammer, 11 were excellent for re-melting in iron furnaces . 
11 After being directly re-melted they afforded hard, tough, 
and good wrought iron." Workmen in whose hands Bes­
semer steel was placed greatly praised " the ease with 
"which it could be worked, its resistence to repeated 
"weldiogs and bardenings as also its strength." A wonder­
ful instance is cited by M. Grill, in which a plate of white 
pig iron, 1 ~ in. thick, was bored through with fourteen holes 
without the tool hal'iog to be ground, while it showed a 
sharp edge even after the last operation. P rofessor Tunner 
quotes, at the end of this r aper, several pa&ages from a letter 
he received about this time from a friend in Sweden. Amongst 
other matter we read the opinion, for which we have been 
able to cite so many strengthening circumstances, that 
the principal thing in this process is to work with much 
and with a powerful blast-10 such wise, that the charge 
of about fifteen centners is finished in from seven to ten 
minutes. By this means the beat ir. concentrated, the 
mass more fluid, and the separation from the slag more 
complete. 11 It is not doubtful that locomotive tires can be 
11 cast which will only require to be somewhat hammered, or 
11 still better, rolled." Excellent axes are now already cast, 
and they only require to be sharpened. The manuf'act\!re 
" of steel in pots in Sweden will now cease ent irely, and 
" every one is now convinced that the Bessemer process is 
"cheaper and more suitable." 

In a later report from M. Grill we find it stated that 
experience has shown that " a Bessemer furnace can stand 
"from thirty to thirty-six blowings with only slight 
"repairs, and without requiring to be newly lined w1tb 
11 bricks. The bricka made of toe Hoganasclay (fire-clay 

11 from the lignite formation) have shown t hemselves to be 
"sufficiently fire proof." 

Any required nardoess or softness in the steel could be 
obtained by stopping the process at the proper stage, 
which, as in England, can be easily judged by an examina­
tion of the peculiar changes in the tiame. " Only with an 
"untried pig iron, or when the tuyeres get partly stopped 
11 up, or when any uncommon disturbance in the cuurse of 
" the process takes place, does it hap,pen that the intended 
"quality of steel is not obtained.' In spite of what is 
often repeated about " the uncertainty" in producing Bes­
semer steel, it was found in Sweden that "in besseme­
" risin~ the hardness of the steel could be more easily de-
11 term1ned than with most other steel making processes. It 
"is evident that all the steel of the same blowing in is of the 
"same hardness, which is at last accurately determiued by 
"an examination of the fracture." 

We read further on that the forging of the steel castings 
is carried out at Hogbe, under the direction of an Eogli!.h 
steelsmitb, and that the English modes of working are 
adopted, in order to give a clean surface to the hammered 
steel. The main features of the working are, that the 
hell vier castings, of 6in. square and 30in. in length, are taken 
down to 3in. square in the course of about eight beats in 
the gas furnace, under a steam hammer weighing twenty 
centners, and giving fifty blows per minute. Castings of 
from 4 to 4~ in. square, and of the same length, are worked 
in two heats, unaer a 8-centner hammer, driven by water 
power, down to about 2in. square. 'l'he hammered-down 
material is then heated, covered with borax, in a" hollow 
fire," fed with coal. At'ler being hammered out at the 
same beat to l !;in. equar", one portion of the &teel is ready 
for such purposes ~ coarse turning tools, borers, &c. 
After thia_forging the steel is exam10ed, and scales aud 
cracks on the surface are chipped out; the bars broken 
into lengths of about 18in., and their fracture examined. 
The pieces are then hammered out under tail hammers, the 
smallest of which, driven by steam, makes 252 strokes per 
minute, with 6~io . stroke, and weighs about 320 Austr1an 
pounds. Under the tail hammers, all the smaller dimen­
dions are produced down to -(0in. square. 

In order to give in figures an idea of the immediate suc­
cess in Sweden of the process, we may cite a table which 
we find here. From the 1st of November, 1858, to the 21st, 
1SJ9, were obtained from the C88tings &uccessfully sub­
mitted to the steam, the welding, aud at last to the smaller 
hammers:-

Stcel o! the first quality .. . ... ... ... ... 30·35 
11 11 11 ra1hvay stet! ... ... 10·:.4 

• 40·89 
Second quality ... . .. ... ... .. . ... • •• 40·08 
Wu~ aud crop ... . .. ... ... ... • •• ... 9·05 
0.1idiutaou (Abbraod.) ... ... .. . ... • •• 10·03 

Total ... ... ••• . .. ... 100·00 

Taking the "bessemerising" and the hammering together, 
the following are the products in percentages of tbe pig 
uon employed:-

.J:o' tuisiJed 6teel of the first and teeood quality ... (8·50 
Steel crops ... ... . ... .... ... .. . ... ... ~4·83 
P•g cro~J8... ... ... ... ... ... ... ... . .. 6·tl 
Oxidisation . .. ... ... ... ... , ,, ... ... 20·16 

Total ... ,.. .•. ... . .. 100'0\J 
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In England very good prices are obtained for the crop end. 

of raila and other work. 'l 'hey are largely uted in Sheffield 
for melting up to ordinary cast steel. We find it here 
stated that, at any rate when M. Grill wrote, the ateel cropa 
only had a value rather higher than the pig iron. This 
may in fact be due to the almost complete supercession in 
Sweden of the old methods of making steel. 

Professor Tunner does not hesitate to say that "according 
"to the experiments which have been made in Sweden, 
11 and the many verbal and written opinions he has heard, 
11 Bessemer steel considerably surpasses the common Swedish 
11 steel, and is in general to be compared with the better 
"qualities of English cast steel." He considers that it is on 
the ea me level as the best English welding cast steel; it 
only requires rather more attention in hardening, 11 u it 
" takes the hardness at a much lower temperature, and just 
11 in this respect testifies to the many qualities originating 
" in what the English call 'body.' It is possible that t he 
" boundaries of the appropriate heat may be looked upon a.a 
11 very narrow." It appears that such delicate work a.s 
razors, sword blades, steel mirrors, scissors, knives, and 
nippers for watchmakers, have long been made in Sweden 
of Bessemer steel- a very distinct proof of its admirable 
qualities. 

We now come to the last essay of M. Grill which is 
inserted in the work before us. I t may be remembered 
that in the translation of Bomard's compendious work on 
11 Beesemerising in Sweden," which we gave some t ime 
ago, be observes, under the beading of 11 the theory of the 
process":-" But little can here be said in addition to the 
"explanation of the Bessemer process, given by M. Grill in 
"the Jern-Kontorets-Annalen." The following is a trans­
lation of this explanation, which we insirt in extenso, a.a 
we consider it ot' importance, though well believing that 
much of the theory of the procees has 6till to be worked oat. 

"The Besumer procus differs from aoy otber method of fioiog 
io tbat :-1. No epecialluel is required t.o melt, &.Dd to kup io a 
fiuid state doriDg the entire relioing, tbe pig which ill being 
optrated upon. 

" 2. Tba~ tbe cooEumptioo of fioiog Friscbsohlacken slag and of 
oxidised iron is considerably leu; and; 

"3. That tbe fioed product, iron or steel, stUI has 1uffioieot 
fluidity to separate itself from the clay. That this is poesible ia 
due t.o tbe principle first discovered, or first applied, by Beesemer, 
that molleo pig iron is not merely not cooled and solidified, when 
6oely divided streams of compresaed air are led tbrougb it., but 
rather remaioa liquid, aod is fioed t.o stdel or iron, the temperature, 
a~ I be eame time, increasing to 10cb a degree, that the metal operated 
upon remaios io the fiuid state. 

"The supposilions {that the n8CCI8ary temperature ia herewith 
produced by a direct combustion of tbe carboo-of tbe plam~o­
by meau of tbe blut; tbat the tt>mperature is tboe produced &.Dd 
tbe floing tbns effeeted- lbat, in f~ct, we bave here an inatlooe of 
true fioiog by means of blut.-( Wind(ri«hen)-is jll8t as incorrect 
u tbe as&ertton that muely tbe iroo is burnt instead of tbe orcii­
nary combll8tible, and that tbu.a tbe loes must be oeceeearily of euoh 
an amount as t.o be beyond the raoge of ecooomie&l production. 
"Al~r an aceura~ atody of tbe proceas it is impoasible to deoy 

that an actual ' slag-fioiog ' (Schlackenff'Uchen) take~~ placo. A 
proof of this view is tbe comparative quiehleas of the fluid pig for 
several mioutes before the boiling begins; !urtber the boiling up 
lt.eH ; next its occasional occurrence io several repelitione, with 
io~rvals of quietude. Otber proofe are tbe small amouot of per­
oxide of iron in tbe slag produced, •• also the colour of the flame, 
aod lastly, the perceptibly Increasing temperature after the cessation 
of tbe boiling. 

" his evideotly not po68ible to uaume that the blast bu each an 
io Ieo se affinity to tbe car boo aod siliciom that it should attack 
these without oxidising the iron, which is present in muoh gret.ler 
9uantity. At this high temperature tbe metal is uo~ingly eolr 
JCCted t.o a stream of air at a pressure of two atmoepberes, and 
therefore cootaioiog a double portion of the oxygen of the atmo­
spbere. The iron must evidently be greatly tending to get oxidised; 
a fact which is evidenced by tbe fireworks-like sparks sod the bright 
streams of fire wbicb are tbrown out of tbe furnace. It is ooly the 
que&tioo here what road is takeo by the iron wbicb is burnt in the 
Juroaoe. The explanatiou is giveo io the slag, which is very poor 
io peroxide of iron, aud the ferrugillous cooteots of which are 
reduced by means of the coal and the eilicium of tbe pig. The 
blut forced in cootaios, in rouod numbers, eighty volumes of 
nitrogen and twenty volumes of oxygen. tbe latter of which, u 
will be shown !orlber oo1 is comple~ly utilised in the process. In 
tbat stage, before the boiliog up takee place, it must be Ulumed 
that tbe greatest portion of the oxygen is combined wilh the iron 
remaioiug in the .Ouid mass-the oilrogen principally escaping. For 
tbis reason t be mass beba ves c., m f'" rati vel y quietly, RB no developmeo t 
of gas takes place lrou1 al.ftlt. I.:ut when the boiliog begins there 
al·o eeC8peE, beoidea tloe ~>•tsLiy volumes of nitrogen, the twenty 
voluroes uf oxygen. By means of tbe combioat.ion with tbe carbon 
the Jauer ill cbaoged ioto forty volumes of carbooio oxide· and 
tbis last volume of gas is still increued by a volume at least ~qual 
lo amou.ot, as the oxygen wbich formerly remained behind in tbe 
iro~ is oow also CO~_Dbiued wi~b carboo, aud also escapes u carbonic 
ox!de gu. lf, for lDstaoce, e•gbty volumes of gas escape during tbe 
qute~r stage o! the prec:eu there eecape at least twice u muoh. or 
16~. volumes of gas, ~itbin the 8&1De length of time, during the 
bothog. stage. The vto~eoce-of~o ~lm06t expl06ive-with wbioh 
tbe tio1ng ~ee place 11 tbus espla1oed. The proportion of iron 
Ill the alag 1.s reduced at the expeose of the coal and silicium coo­
taiJ?ed i~ tbe pig, and the reason of the alight proportion of oxide 
of 1ron 111 the slag can thus be accouoted !or. It is known bow 
iocoosiderable tbe amount ol peroxide of iron can be in order tbat it 
may decarbonise iron during tbe boiling. Io blast furnaces, if boiling 
slag bas partly formed iL6elf1 tLe examples of tbia exist in gret.t 
number. One cannot wonder tbat, under extremely favourable oir­
cumstaocee for this chemical proceta, tbe slag has not the appear­
aoce aod ferrugiDoos compoeition of ordinary finery slag. On tbe 
contrary, tbroogh the cootioual eoergetio reaction between itself 
and tbe pig, it gets poorer io iroo, but richer io silica and several 
other bodiea, drawn !rom tbe pig aod the aides of the flll'laOe. 

"The ooounence of tbe bo1hog iu Bt:veral repetitions point. to 
the !act that, io the io~rval, tbe oxygen of tbe blut remaiDt 
bebiod in tbe slag by 10eaos of ite combioation with the iroo. 
And after this latter b., begun to get sufficieolly free !rom iron to 
reduce tbe carbon in the pig, the •ous is set violently boiling by 
means of tbe development, at portioo11 of it, of carbooio oxidl! 
Tbie aotio.o lasts as loog as either the slag has become too poor i~ 
oxide of uoo, or that tbe greatest portion of carbon aud eilicium 
have beeo separated from tbe lroo. 'fbe coloor of the dame, which 
appears blue oear the moutb of ~be furnace during tbe whole pro­
cesa, shows that the !ornace is filled with carbonic oxide which ia 
formed by meaos of tbe action of the slag on the carbon1coutaloed 
in the pig iroo . 

"Aa the products of combU6tion always tlko up the beat 
devel.oped i~ com bt~;~tioo , we thus . find tbat tbe greateet beat 
remaua be.btod. dunng the combuaUoo of the iron t.o peroxide. 
Tile carbooJc ox1de, oo the oootrary, formed by the oxidation of the 
carbon in tbe pig goes off at the tem~rature of lhe whole maat, aud 
hence takea llway a not inconsiderable portion of tbe beat. The 
greate~ portion of the beat !reed at tbe beg•nnang of the combuetioo. 
ol tbe Iron gets, nevertbeleas, combined In the immediwly following 
reduction of tbe oxidised ir.on. 1t le, therefore, probable tbat tAt. 
~t4t produced befvrt and dunng the regu/4r fining v principaJl!l ~ 
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firud w tltat part wltvh, I y mtam of the c-ombu.tio,. of the carbon COlt­

.,. ... U. the pig il drioen off ill th.eform of c-arbonic =ick. 
" On tbe euppoeition, Jor which reasons will b& given in the 

followiDg, that 8 per c ot. of the carbon io the pig are 13ken away, 
thia quantity of rarbon amoonte, with each charge of 16 centnel"8, 
to no~ qnire 50 lb .. a quantity which pret\y nearly equals a 
Yorderre~ Fa6~e4 or 7l cubic feet of aoft charcoal. Tbia noi 
more '!Jan ia neoeaaary to counterbalance the cooling infioence of 
the oold blaat, of the furnace aides, &c. For this reason the 
temperature. daring the process, does not appear to rise considerably 
before the lining process proper has come to an end. On the other 
hand, the temperature rises, &Iter the fining is finished, to a bright 
white beat. This 18 due to no other can&& than that the heat 
tiOID produced l!y the combrutiorl of tlte iron i• not further bound up 
tlwough the rtd~Action. A small portion merely goes off with the 
~· the volume of which, from the reasons given in the preced­
sng, i.e, at the same time, oonsiderably increased. This in&ease of 
temperature ia noticeable at the tapping of the steel, as also more 
eepeoially in the drops of iron thrown oat, which are red during 
the whole time of the fining proper, aod soon cool down. On the 
oontrary, after the fining Is' finished they are at a whtte heat, and 
keep this temperature for a very long timo. 

"Accord in!( to a calculation by Herr Grill-conducted as accurately 
as J>OSSible from the data of Edeken- the volume of air per minute 
forced into the Bessemer furnace amounts to 947 Austrian llubic 
feet, or, daring the whole eight minutes duration of the blowing in, 
7,576 cabio feet. The quantity of atmospheric oxygen is determin­
able, according to the local relation of temperature and barometric 
pr888ure, at l l! l lb. As the amonnt of pig iron was 1,743 lb., and 
as, in accordance with chemical researches, it may b& taken that 
8 per cent. of carbon and i per cent. of eiliciam were separated from 
the pig, 79 lb. of o.t.yjZen must have been absorbed. There thus 
only remaine 42lb. of the whole amount of oxygen, which quantity 
ia capable of buroing147lb. of iron to peroxide, or8·4 percen£. of the 
whole pig. The en tiro 1088 can tbns be calculated at 3 + 0·5 + 8·( 
= 11·4, or nearly 12 per cent.-which as has been, in fact, found to 
be the praetical result. 

This calcnlation ahows clearly that:-
" 1 . .All the oxygen of the volume of air blown in has been utilised 

in the procetis. 
"2. That the oxygen of the air is noteaflioient to oxidise more than 

} per cent. of eilicium, 8 per cent. of oarbon, and about 8 per cent. of 
Jron ; or a total of &bout 12 per cent. in weight of the pig. 

"3. Tbet with this volume of air the boundary of the use of the 
atmospheric oxygen h 1 uot been exceeded. 

"4. That the carbon of the pig is not driven away in any other 
form than that of carb)uio aoid gas, wbioi.J degree of oxidisation is 
similarly reached in the so· called blast fining. ( Willdfrisclun.) 

"5. It is also clear t•.at the reason that the temperature ol tbe air 
employed has such a g • at in6uence in the coarse of the fining pro­
cess, ill because an elt>vation of the temperature, and not of the pres­
sure, is attended with a. diminished supply of air into the furnace. 
It ia hence seen bow the experiment at Edsken, with hot air, was 
euCC868fal in giving b&tter reeulta as long as the st~am engine 
drivintt the blut was not worked to a higher power. 

" 6. L&(ltly, that the improved workiDg, which was perceptible 
after the 18th of July, 1858, was mainly .Jue to tbe increued amount 
of the blut, produced by the iocrea8€d sections of all the tuyerea, 
openings, and blast apparata.s, although the preEsure was simalta· 
neoasly diminished." 

The general conclusions to be drawn from these experi­
ments, carried oat a t Edsken with differen t ores, are that a 
freedom from et·cry kind of impurity i8 an absolute require­
ment for producing a uselul steel; and that, nevertheless, 
the red-shortness which is caused by the presence of 
sulphur may be so completely overcome by a careful 
roasting wit h gases, t hat a t race is neither to be found in t he 
pig nor the steel, even with ores which are geoe,rally looked 
upon as leading to r ed-8hortness. The presence of a small 
amount of mangane&e i8 11ery desirable, as much on account 
of the ease with which t he fining takes p lace, aa with 
r espect to the malleability of the steel produced. Sulphur 
and manganese in the pig nevertheless cause a violent, in­
convenient boiling, especially if t he pig be very dark 
coloured (&tark halhirt.) 

Basic charges would appear , from several indications, to 
be more suitable than those rich in silica. I t eau be 
specially remarked of the Dannemora pig that it lets itself 
be well wo1 ked, though the blowing in is attended with a 
violent boiling action. 'lhe hardest numbers of the steel 
evolved over No. 1, lets i tt.elf be forged, and, "after being 
"hammered from four inches down to two inches square, it 
"nevertheless showed the texture peculiar to the pig, with a 
"diagonal, crystalline radial arrangement." 

I n our next notice of the book before us we shall more 
especially direct attention to the progress of bessemerising 
in Austria itself. 

A Rtcord of the Progren of Modem En.gintering f or 1864. By 
WJLLIAM HtJ1£BER. London : Lock wood and Co. 

THE enrneering annual before us fully maintains Mr. 
Humber s reputation as an author. It is, as it professes to 
be, a rlsuml of all the more in teresting and important works 
lately completed in Great Britain; and containing, as it 
does, carefully executed drawings, with full working details, 
will be found a valuable accessory to the profession at. large. 
The volume commences with a series of essays, on iron 
railway bridges, the coating of iron str uctures to prevmt 
oxidatton, economy of steam machinery ; a nd on harbours, 
ports, and breakwaters; the latter section comprising an 
investigation of the several most important points to be 
embraced in designing harbours or improving the natural 
resources of ports. 

The latter part of the letter-press consi11ts of the descrip­
tion of the plates, which r eprel>ent the greater par t of the 
volume; and as t he drawings and descr ip tions have, for the 
most p art, been obtained from the engineers who designed 
the works, we presume that t be fullest reliance may be placfd 
on theac.coracy of both. The works noticed are the Hirkenhead 
docks, the Charing Cross station roof, the D igs well viaduct, 
and the Roberywood viaduct, on the Great Northern line; 
also the Clydach viaduct, and the river Ebbw viaduct, on 
the .Merthyr, 'l'redegar, and Abergavenny R ailway, the 
College Wood viaduct, Cornwall r ailway, Dublin winter 
palace, the London, Cbatham, and Dover bridge at Black­
friars ; and, finally, the Albert harbour at Greenock. In 
addition, the author gives a dissertation on metallic and 
genera~ permanent way, which he illustrates by a sheet of 
engranngs. 

Tabu• of Tangential Afi[Jlu and .Multipu• for Setting out Ourvu. 
By .A.Lu• I'DD B.uzELBT. London : Lock wood and Co. 
~E. co~ptler of these tables does not lay any claim to 
ong.mality as regards the method of calculating and 
sett•~g oat curves, !or the system he employs was first 
p ublished by Ran~n~e, a~d has since been very gene­
rally adopted by c1vil engmeers. The tables conaiat of 
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the tan~ential angles and their differences, for curves from 
5 to 200 radius, and are applicable to whatever unit of 
measurement be used. 

There are appended tables of multiples, intended t o 
faci litate the calculation of fractional chords, which uauallv 
occur at beginning and end of curves. Each of these curve 
tables is printed on a small card, which, being placed on 
the theodolite, leaves the hands of the surveyor free to 
manipulate the instrument-no small advantage as regards 
rapidity of work. They are clearly printed1 and compactly 
fitted into a small case for the pocket, an arrangement that 
will recommend them to all practical men. 

VISITS TO T HE PROVINCES. 
MERTllYR1 AND I TS IRONWORKS. 

(CONCLUDED.] 

Ta.E Cyfarthfa Works nt the present time have a forge power, 
or power of producing puddled bar iron. equal to ten or twelve 
hundred tons per weeK, and there is sufficient mill power, when 
fully employed, to turn out from twelve to fourteen llundred tons 
in the Eame time. The coal used in all these operations is raised 
on the property close at hand, as already stated. A considerable 
quantity of native ironstone is likewise raised on the spot, and the 
importation of Cambtrlaod and other ores into the ports of Car­
diff Swansea, and Briton Ferry, for the use oi these works, 
amounts to at least 50,000 tons a year. The limestone used as a 
flux in the blast furaaces is obtained from the north outcrop of 
the basin, .the quarries being close to the works The limestone, 
coal. and uonstone are brought to the furnaces by railways and 
tramroads. The number of horses employed on the w!lole esta­
blishment is 400, locomotives four, and the total number of men 
~ather less than . 5,000. On the whole the .machinery at the works 
IS of a substantial and somewhat old fash10oed description, water 
power being still used to a great extent. There are no less 
than five large water-wheels now at work iu connection with the 
forges, several engines also being employed to drive trains of 
roJUng mills. 

Six schools in connection with the Cyfartba Works were esta­
blished in 1856-three for boys and three for girls- the avera.,.e 
attendance of children being now between 900 and 1,000. The~e 
are three head masters, tbree head mistresse!, two assistant­
mistresses, and twelve pupil teachers. The schools are all u.nder 
<Mve:nment inspection, a11d conducted under the British and 
Foreign s_vstem. The workmen coutribute one ballpenny in the 
penud of t~eir earnings towards the support of the schools, which 
arc also assiSted by a grant from Government, the remainder l;eing 
paid by Mr. Crawsbay. 

The late Mr. Wllliam Crawshay, of Stoke Newington, was 
proprietor of the Cyfartbfa and Hirwain Ironworb for half a 
cen~ry. He die~ on t~e 11th of August, 183! . in the 52nd year 
of hiB age, and 1s boned beneath Homsey Church, one of his 
grandsons, Mr. Alfred Crawshay, late captain in the 17th Lancers 
being buried in the oeighbouri\J churchyard. At prtseot th~ 
Cyfartbfa Wo1 ks belong to Mr. illiam Crawshay, of Caveriham 
Park, Oxfordshire, his son, Mr. B. T. Crawshay, residing at 
Cyfarthfa Castle, and acting as manager of the works. The 
chief cashier is Mr. William Jones. 

Before closing this notice of the Cyfartbfa Work•, it may be of 
in~rest to state that the rumours ~bout .their approaching sale, 
which a few weeks ago were extens1vely c~rculated in the Welsh 
newspapers, eau;ing considerable excitement iu ihe mining 
districts, origina.ted in a very simple matter. Some correspondence 
was passing b6tween Mr. R. 'f. Crawsbay aud his father the 
latter advocating the sale of the works to a company, beca~e of 
tte increasing competition in the iron trade, and the former 
wishing them to be retained aud carried on as heretofore. It 
chanced that the fact of such correspondence taking place waa 
mentioned to a ceoUeman v. ho called iu at the Cyfarthfa office 
and he returAed to Mertbyr, announcing that the works were u; 
be said, consequently the news spread like wildfire over the 
distr et, and shortly appeared in the newspapers, having lost 
nothing in transmission. 

The Plymouth Ironworks, to the south of Mertbyr, on the 
Card1ff road, were founded by Mr. T. Bacon, son of the Mr. 
Antho~y Bacon! the origin&l owner of the Cyfartbfa property. 
Mr. Blcbard H1ll, the de.!icendant of a Cumberl~d family had 
been for some years acth·ely engaged in the Cvfarthfa Works: but 
in 1785 he bought the Plymc.utb Works of· Mr. T. Bacon, who 
retained llll improved rental on the terWJ of his own lease. The 
Plymouth Works took their name from Lord Plymouth, the owner 
of a great part of the ground on which they are situated, and the 
pNperty has now passed into the bands of his su:cessor, the 
Baroness Windsor, otherwise Lady Clive. The remainder of the 
land belongs to the Marquis of Bute, the ltgatees of the late Mr. 
Thomas Tllomo.s, of Aber, tbo sons of the late lllr. Davies, of 
Mardy, Mr. Llewellyn, Mrs. Probyn, and Thomas Evllns aud Son. 

The first proprietor of the works, Mr. B. Hill. before his death, 
took his eldest son into partnership with himself, and after the 
death of the father the works feU into tbe bands of the three so os 
Richard, John, and Antbony. ?tir. John HiU afterwards sold hi; 
share in the Ply!floutb Works to his brothers, and finally, iu 1845, 
Mr. Anthony liill became the sole propnetor, and retained the 
works till his death in 1862. In his will he msde it almost 
binding upon his executors to sell the works as quickly as 
possible, aud in September, 1863, they were bought by the 
present propriet?rs, the Plymouth Iron Company, iu other words, 
Messrs. Fotberglll, Haukey, and Bateman. The original lease of 
the more important part of the property expired on tbe 1st May 
1864, and tb!l new leases from Lbe different owners already men~ 
t~oned !-Ire all for such periods tbat they will e~pire at the same 
t1me-m the year 1914. The executors appomted by the late 
Mr. Antbony Hill are Mr. A. T. Upton, of Austin Friars; Mr. R. 
Oliver Jones, chairman of the Olamorgansh1re Qaarter Sessions· 
Mr. Charles W. Upton, barriskr at· law: Mr. John Bates, of 
Bmtol; and Mr. D.tvid Josepb, of Ely Rise, near Cardiff. In 
Mr. A. Bill's time the business was camed on under the name of 
the Plymouth Forge C<>mpany, and. ~be area of the property is 
about two square miles. 

When Mr. Richard Bill took possession of the work.a in 1785 
there was but one blast fnrnece, situated at the upper end of the 
pro.perty, \\ithin a mile of Merthyr-blown at first by a large 
SWJthy bellows, nod afterwards by a mde mscbine, set in motion 
by water power. This furnace, wbich hnd been constantly 
burning for forty ·flve years from the beginning of the present 
century, was at tb~ end of tllat period allowed to cool for repairs. 
At the lower part of the furnace a mass of burnt iron, seventy 
toos in we1gM, was found, and on the foundation stone the 
initials of the founder of the works, " T. B.," were seen deeply cut. 
Mr. B.tcon also constructed a watercourse-in existence to this day 
- known as the Plymouth Feeder. This takes the water from 
the river Ta.ff, in the centre of Mertbyr, to the several wheels in 
the works, at throo different levels, at a fall of 28tt., 27ft., and 
24tt. respectively. After performing its work the water is 
restored to tho Taff river, at a poiut three miles lower down than 
the point whence it was abstracted. A good supply of water is a 
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mattn of vital importance to the Mertbyr millowneu, and special 
egreements, as well as clau~es, in the Loell Waterworb Ac1 of 
Mntbyr, regulate the supply to the large iroDworltt in the neigh­
bourhood. The Plymouth W~rb however. were supplied wiLn 
~e waters of tbe Taft for J?lObve power, under a lea~~ of ninety­
Dine years from the M.arqn1a of Buto who has certam prh-il•ees 
ove~ the wat.fra of the rivE r, to Lord Plymouth. The leue 
expued a year and a half ago, much to the mrpriie of many who 
knew not of the existence of 6uch a lease ; a fresh arrangement, 
however, f1as soon made. 

In the year 1806 the q11aotity of iron made at the Plymouth 
Works was :i,932 tons. Mr. Richard llill, who found but one 
furnace on the properly, in the course of time erected two more 
ma~ing three. fn 1815 the three furnaces preduced 7,800 too~ 
of uon. In 184!i,when Mr. Antbony Bill became sole proprietor. 
there were. seven blast furnaces, each producing an average of 
80 tons of uon per week. From 1845 the works rapidly rose in 
importance- for up to that date little bot water and horse-power 
bad been us~d, the introducti?n of steam power throughout the 
country telhog severely agamst tbe Plymouth Works in conse­
quence of this tardin~s. At present the works consist of ten blast 
furnacts, Llown by three blast engines and four water wheels. 
Near the furnaces are foundries where all the castings for the 
wor ka ar~ ~ade. All the furnaces are still worked by cold blast, 
because, 1t 11 stated, cc the cold blast, altoough more expeosive and 
~lower . in action, is found to yield iron of better quality than 
11 obtauable by tbe hot blAst method, which has a greater power 
of utilising inferior metals." 
. Mr. ~ill origin~ted the idea. of utilising refinery and forge 

cmd~rs 1n t~e blast furn.acc. s.ccording to the following statement 
published 1n 1831: -'· Messrs Hill and Co., of tbo Plymootll 
Works, near Merthyr, obtained a pattnt many yesrs ag? for the 
nse of forge and refulery cinder, as a substitute for the mine in 
the furnace. It is an oxide of irGn, with but little forei"n o:atter, 
a.nd therefore containing a great proportion of iron, frequently 
s1xty or set>enty per cent. Jt bad not been generally use..! before 
for any purpose ; for although it wu known to contain a large 
pr~portioo of ~on, all attempts to IIDelt it eff~li•ely and econo· 
m1caUy bad fa1led. It was thought to be so prejudicial to the 
\\•orking of a fnro~~GB, aud the quality of the iron produced, as to 
re11.der its extensive application impracticable. The effect it pro­
duced was to make the furoiiGB burn, although a light burden 
was used. The tuyeres could 110t be kept strong ; the cinder 
became black, and the iron of a Yery inferior quality being 
entirely white and very thick in running out of the fur nace. 
Under a~ tb~e discouragiug circum~ces, it was thought that 
no substitution of forge or refinery m11der for mine could be 
advantageously made, and the cinder was consequently laid aside 
as worthless. The contrivance of Messrs. H11l and Co. consisted' 
in mixing the ciDder with argiUaceous matter so as to form a more 
complete imitation of the ore in its natural state. A portion of 
the shale or clunch adhcriag to the natural ore when first raised 
was to be put into the furnace witk every charge of cinder " The 
leaner material thus introduced into the furnace answered tbo 
expectat!on.s of Mr. Hil!, and aa the news spread all the iron­
master~ ~ the country began using their tons of waste cinder, 
from ~hicb theY: begau mal.ing ~ad iroo in large quantities, for 
expenence has smce shown that cmder eau only be used sparingly 
and with care in the W el!h ironworks. It can be used more 
largely in Staffordshire. 
. At the northern end of the property a very old eagine erected 
1.n the eady days ef the works, is still empbyed, workillg in dry 
weather three drokes per minute, and in wet weatber SlX, r11ising 
67 gallons at each stroke. Nearly the whole of the mineral pro­
pe~y of ~be .works is, however, drained by anoth~r large engine, 
wb1cb, w1th 1ts shaft aod pumps, commenced work thirteen years 
ago, having been erected at considerable expensO?. It is an 85.io: 
Cornish engine, h,!lving three ~ifts, working 10 a depth of 220 yards, 
at. ~be rate of lilX strokes 1n wet weather, and three in dry, 
ra1s1og 134 gallons of water at each stroke. 

The Plymouth Works now contain four forges and nine mill.; 
for. the t~nsformati~n of the pig iron into the various kinds of 
fiu1sbed 1ro~ sup,Rhed b~ the company, viz., merchant bari, nail 
rods. anti. ra1ls. 1 be oat1ve clay band ironstone of the Plymouth 
Wcrk& y1~lds about ~8 p~r cent: of good iron. of great strength 
and te~ac1ty, and t~JS, m1xed w1th ~he hematite imported, gives 
softer uon of supenor average quality. I n fact, the iron pro­
duced at t.hese works hns more than once proved its goo:l qaahlies 
when subJected by the Goverament to severe tests· and the cbain 
cable which saved the Great Eastern, and some 'smaller vessel& 
which clung to her in the hurricane off Holy bead a few years ago, 
was made of Plymouth iron, mauufactun d illto cable at the worlu 
ot.Messrs. Brown, L~nRox . nod Co., at Pontypridd. Shortly after 
ra1 lway comm~nl~b~n was first established between i\Iertll) r and 
the Mldlaod d1stucts 10 1860, from 1,000 to 1,200 tons of iron per 
mouth were sent from Plymouth Works into Staffordshire to com­
pete, as it did successfully, with the &uperior iron of that district. 

The Plymouth Iron Company employ about 4.000 bands and 
360 horses; they have also five locomotives constanUy at work 
and ~tbers spare. As regards schools, the Plymouth Works wer~ 
practically w1~thout any ten years ago; bot at that time Mr. 
Anthony Hill established boya', girls·, and infants· schools as well 
~ ~me .Places of won hip, all supported at llli sole expe~se; and 
10 h1s. w11l h~ has p~rpetuat~ his support for all time. Tbrougt.­
out biB propr1etorsb1p Mr. Rill was noted for benevolence ana in 
his will be left £40,000 in }('gscies to his egeots, tmpLdyet in-
capacitAted workmen, and workmen's widol\>s. ' 

The qudntity of coal raised at Plymouth Works is about 
285,000 tolls per annum, of which 250,000 tons are used on the 
spot, a.nd tbe re~··~g 35,000 tons exported. The quant.ity 
of natlv.e ore ra1sed 18 ~bout 40,000 tons per annum, and the 
other mmerals used cons1st of ores brought from other diotritts. 
The yearly make of finished irJn is 40.000 10os. Gas is econo­
mised from one furnace only, aod used for the generation of steam 
for one.blast engme. AB already stated, the works have r(cently 
piiSSed mlo the hands of )lr. Richard Fothergill and his partners, 
who !LSe a great:er qna,utity of coke, and consequently less raw 
coal, 1.n the smeltmg. They have also recently erected eig&t new 
puddho~: furnaces. together with additional steam power, llnd t"o 
steam hammer:~ The speed o£ the blast engines hns been accele­
~ated; t ne mil.ls also have b.eea i~cr~ased in power, t he latter tDrn­
wg out bar uou from 1\ m. d1ameter up to Gin. square, the 
?reatcr par~ of the mo.k~ being used for chain and cable purposes. 
The qut~ntlty of coal ra1sed aod exported has been incra.!Sed, the 
propert>: has been oulargctl by new 11djaceot purchases, and lQore 
locomouve power haa been introduceu. The latter fact necessi­
tated the convers1ou of tram plates into rails, aud the engines now 
run on the 2ft. Sin. aud 4ft. 8iin. gaugrs. A branch hne fr->m the 
works to the Vale of Neath mam lloc has rece:1tly been com· 
plt:ted, placing the establi~hment in direct communication with 
:::iwanbea. Mr. Thos. 11. Hosgood is tbe present engineer to the 
works, aud for many of the facts here recorded we ar!l lllllebted to 
Mr. :::i. W. Kelly, the metal broker, of Card1ff, who for :1. period of 
twenty.ono years had held influential. pos1tions at these anli other 
large Alertbyr works. 

The Penydarran Works alone remain to be noticed, and these 
took their name from au old farm house nt'ar Mertbyr, which 
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occapied th place on which the works now .t&od. Three 
brothers of the name of Bumphrey purehaaed P endarraro Farm of 
the oWDm, who bad a leue upou the nrface of some of tt..e 
adjoining lands, while the Dol\ la1s Company had a lease upon the 
eo.! beoeath. After lengthy negociatiou an arran~temeot. as re­
prda mintrala, •u made; tbe fint blast furnace •as built. i.. 1782, 
another in 1796, and a third in 1811; about this time they alJo 
meted two rollinc m.i llJ. By tbe y.-r 1815 there were fife for 
naces, and the annll'll make of fioi•hed jroo 7,800 tou ; in 1845 
there were aeven foroacet in blast. the m&ke of biabed iron for 
the year being 25 GOO lollS. The Penydanan Works at tbit time 
were in lbe hei~ht. of their jllory. employiDg from 3,000 to • 000 
ha:ndP and paYJng about £12,000 montbly ia wagea Tbe works 
pasud by porch11e ioto the hands of Hewn. Thompsoo and For­
man, the London alderman and the eapitalilt, in 1830, and 
finally, ot the death of the former, into tbe sole hand• of Mr. 
W ilhem F Ctrman . Be carried on tbe wor:.• at c:ooeidtrable loss 
till 1 60, wh•·n lbe millJ were brought to a •tandmll, and tbe 
mineral property pU!ed into tbe hands of the D owlais Iron Com­
ptn!'. In 1863 tbey were bought by Mcsm. Danes, Williams, 
and PhiJlips, by whom they were again pot io motion to tbe ex... 
tent of ooe puddhng forge and one rollioc miJI : a hlaet furna.ee 
alJo wa1 lit just bffore they again changed handL All tie 
mineral property of the workS belng gone, the propriet.ora were 
obliged to boy coal of competing iroomuten, or import it from a 
distance at comiderable delay ud expeDJe i ~•equently in a 
year or eighteen months ad.aoces were made ooth to the DowlaiJ 
Iron Company and )fr. Richard Fothergill, the latter purcbuing 
the woru. At pre1eot Penydarru W oru are a picblle of desola­
tion, and at a complete at.aodstlll ; but with the eapitalud energy 
of ~ir. Fotbl'rgill the farnacu will doubtleta 1000 be employed in 
sme!tiog bit QXcesJ of mineral produce. 

The first locomotive effr constructed io Great Britain wu made 
atPenydarran to carry the maoufaetured iron to a basin on the G~ 
morgaDSbire canal, then nine mi1el d1stance. TbiJ engine was made 
by Mea.sre. Trerithick and Viria.o in 1804:; the boiler restJDbled that 
connec:t.ed with the working model of a steam carriage constructed 
iD 178~ byltir. Murdoe k, an eugiaeer in the employ of Meesra. Boul­
too a ad Watt. Tbit model iJ •till preserved and 11'U u object of 
considerable interest in the Exbibit1oa of 18.)1. The boiler of the 
model bad flat eoda, but. to iuerease the heatiog surfa.ee a flue was 
pused through it and back again, in the t!lape of the letter U ; 
the lower part of tbe tube formed lhe furuace, and tbe upper part. 
returned through tbe tloiler into tbe c:h.imney. lo the place of the 
tl ide valve, not thea ion nted. a four-way cock regulated the ad. 
m ission aod escape of 1team from the cylinder . On tbe axle of 
t be Cnlnlt a co~ wheel was fixed, a.od by means o£ the usual gear­
ing it commu01cated motion to the hind wheels, thus propelling 
the carriage. 'rrevitbick'a engine, much of which was JUggetted 
by this model, was tbe tint practical application of higb ·premuo 
steam as a motive power. The tint raih made io England or 
W ales were rolled at Peuydarrao.. 

T be following t.ble3 show the fhanges that have taken place in 
the South Wales iron districts iD a period of thirty-fife years :-

T .ULE OJ' Bw.n Ft~a!UCES .. 1830. 

g~ l i~~ l -~ ~ -- ~ --;:..o ;:oP 

Do•lah-Ouflll~ and Co. . • •. • • • • • • • • 
Cyt.rtbt-<.'nwlluy and Soos . . • • • • • . 
Jl trwatn • • • • • • • . . • •• • • •• . • 
PlytO• uth-8111 and Co. .. .. •. •. . . 
Pe'•Jdarnn-1bnmo.on, Formao, an•! Co. • • 
Romlley atJd Bute Wo•lul . • . . . . . . . 
Slrbo•ey end E, b,..Valo Worb-Rarrord.J,} 

l)a.-1..-,, and Co. • .. • • • • . • • • • .. 
N ~n~yg!o-Balley Brothen . . • • •• . . . . 
Tredescar-Thompton, FuTCD&O, and Co. •• . . 
Aberdl re . • . . · · . . . • .. . .. . . • • . 
Aberwyehao-Brftllh Iton Co. . • .. . • . . 
Varteg 11111- K~nrldt• and Co • • . • • • • • 
Blsen•-'oo - B •Ili and Wbeelry .. . . .• • • 
Beaulorr.-Kend.al, 8evao, aLid Co. • • • . • • 
Clydac:h- frer11 ami Co. • • • . • • • • • • • • 
Tbe Raco - C. B. Ltlgh . . • . . . • • • • • . 
Peot•yn-Bunt l1ruthon and Co. . • • • •• 
C.,.loroo>k Vale-Brewer• . . . • ·. · • · · 1 
Blallta.-.Jouet and Co. • • . • • • •• • • • • 
Yo'-1")'11-Craooarul Co. • • • • • • •• . . 
~~ .. .. .. .. .. .. .. .. ... 
PeDtrb)d 1 Ven-RefDOl41 and eo. . . .. .. 
VI-' ora •• • • • • • • • • • • • • • • • • • 
Pentyrcb-R. Blalltwore . . • • .. . . .. 
Oadi,_.BryaoL . • . . • • . . • • • • •• • • 
BJ(Id ry • • • • . . • • • • • • • • • • 
~tn CrubOT . • • .. . . •• • • • • • • 
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Some of the above works aod their owt~en arc no more known, 

and considerable cilaoges have taken place in others, as shown by 
the following figur<'l : -

T .UT.J: or DLUT Fuas~us IM 1865. 

--'---
1 E .J .. ~ 

AberJJant-Al:emant I ron eo. .. · · •• ·· I 
Ban•en-lJ. "elyr. and Co. • • • • • • • • • • 
Yatal7fcr-Yatal}fera Iron eo. . . .. .. .. 
Aberu-a•-.1. Waiters . . • • . . . . . . . . 
Y~oltcedwyo-Ynlfcect.,-n lroo Co. •. •• • . 
Aberamao-Craw•b•v Bar I y • . • • • • • • 
A bo!rdare- fl'oth~rglll and Co. . • • • • • • • 
Aberoant- Fotbcnclll and eo. . . . . . . . . 
Brltoo Fcrr)-Wtlleuaod Davty •• •. .. 
Cwm A•on anti Oakwook-Oo.eroor aoo eo.} 

o( eoppn )flnera.. •• . . . . . . . . 
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( Coru:llllit.d from ptJ!Je 823.) 

A N EW MININO AND LANIJ 8URVEYlVO THEODOLITE, WITH 
TRAVER81~0 STAND. 

By Mr. B . D. Buxcn.o. 
This ioatrumeot, when intended for general underground work, bu 

all Its P"ta made mocb smaller than when made for land nte, and 
the graduated plate or limb is made roar loebet in diameter, the 
.,..rnler plate correeponding. One pecuHarity in tbia iDitmmeot 
corulats lo ita having a teltSCOpe fixed to each plate, one or which 
repreaeota the :uro or the. plate carrying tbe veroier, and t he other 
the :uro of the lower or graduated plate, each ba\'ing ao independent 
motaon. Tbia olject iJ elrected by abandoning tbe old fona of coo­
ll&nlctJon a.dopted for the maio axie, which worked ~trically in 
each other, and eobetitotiog in their !.lac. a single axla .qewed to 
t~ undenide or tbe lower plate, ID , J'USiog t&roQib dJe parallel 
Ol' levelling plate, i' screwed to t he eod or a ball in the aoclltt joint. 
Tbil main axia u constructed with an elongated hole Ot" aloe cbrougb 
ita centre, in the aides or wbieb a abort transit axia ia fixed, and into 
wbicb a teleecope ia screwed, forming one piece with tbe ••• This 
bole or elot io tbe main ula ia eufllciently elongated to allow a 
vertical motion beiog ~ven to the teleecope or about tw_::z degnes 
of elevation or deprea1on. aod a eqaare perforation ia ia one 
aide or the main axis to receive a emalltqDJre piece of braea, a little 
leu tb.on the perforation, and into th iJ p1ece of brua one ad or t he 
telescope nsiJ is inserted. There are foor capetao beaded acrews 
let into the main axis, for tbe porpoee or moving tbit pieoe of brn•, 
and by Blackening and tightening tbeae ecrewa the uleacope 
and axis moves a little, and, comequentl~, tbe crou wires 
may be adjUJted boriz<.mtally or vert.ically, to conerpond 
wilh I be OjJtical axia of t be upper tell'tCOpe.. when tbe 
zeroes of tbe plates ar& mode to coincide. The lower ule~eope 
is held in position by a brass collar, which prOll"ee a,calna&. the ex­
terior aide or the main axil, and is made ti~:ht by a acraw rusing 
into each tod of 1he telescope axis Tbe oprer plate fita tlooe down 
oo the top of the gTadoated plate, from wb1ch a strong lbort axis 
paasea op through the centre of t be upper plate, and enters a gun 
metal collar, acrewed to the top of the upper limb, and give. an 
even and smooth motion to the plates; a small brau cap. titled to 
the end of this axis, aod a Krew passes down to bolt all tnnly to­
get her. Two rtcediog micrOICOpts are also attached to the upper 
plate a" is by means or two rsd1el bars, and travel juJt tbe length 
or the vero1ers. The upper, like the lower telescope, ia coo5tructed 
in two parts, and screwed into a transit sxie, tbe extrtlfti tiea or 
whicb are tamed beautifully true into c:yliodrical pivotl, alld which 
repose on abort alandarda or~porte. Une eod of the= perfo­
rated, which leada ioto tbe of t be telucope, and lb which 
tile cross hairs are illuminated by applying the light in a ... all lamp 
opposite the perforation in t he axis ; the lamp will remain iD this 
poeilion as loog as required, being supported by a SlDall circut.r brue 
projection, which is movable with tbe lamp. Tbe graduated ver­
tical arc: reads to twenty seconds, and ie acre wed faat oo ooe side or 
the transit axia, aod, instead of being eDJpended under the centre 
of the telescope, aa in the old form of theodolite, is find imme-­
diately io&ide one of tbe telescope soppor"U, and in that poeitioo it 
can be read io leu time than osual ; and another adranta~:e coosuta 
in Its having oo the eame !ace as the deye~ and miootes the ditfe­
reoce of " hypotbeouse a.od baae," wbicb enables a man to obtain all 
these particUlars at a aiogle reading. A fl-inch magnetic compaaa 
ie fixed close oo the top of the upper telescope by meaoa of two 
milled ac rewe, aod ia provided with a pair of plain folding sights. 
which rnay be used on aoy occaaion wi1hoot the t.eleacope, or io a 
abort di.etaoee underground, where the focu., or tbe teleacope glasses 
will not command. There are four screws fixed in abort standards, 
adjoJting the plain sights, to correspond with the line of collima­
tion or t he telescope. 'l'be telescope, vertical are, magnetic comrass, 
pl•io a1gbts, and tbe spirit-bobble attached to tbe aodemde of tbe 
teleseop4', bave all one common motion in a vertical plane movable 
on tbe transit axis. Aa tbis io!troment is ditfereo~ to others, the 
adja.-tmeot must consequently be performed in a sornewbat ditre­
rt'Dt way; thia tbe wnter described mioat.ely, and I ben proceeded to 
say lbat it is intended by Messrs. Arcbbutt, the aole makers, to 
co'ost roet these inatmments with two t elescope~, and also with onJy 
one, or the upper t.t'leacope ; and to meet all classes of purchasers 1t 
can be obtained divided, eitber on sliver, goo metal, or brau(?) in tba 
latter case the instrument i.e obtained at a cheaper cost, and 111 qoite 
u efficient, and for underground work will stand more roogb 
osDge-wbicb, by the way, a theodolite aboold never have; but for 
experienced aorvtyors and others, wbo know bow to take care of the 
delicate graduations on tbe limb •. by all me.aDJ let it be dividt;cl on 
silver. I ts advantAges for coloo11l surveymga wu nex t po1nted 
oat, and the writer's patented new portable ltiud of stand to u:pedite 
t he seuiop oat of the iostrumeot over each statioo-mart deteribed.. 
Auacbed to the papt:r waa a formula, by which pereo01 wiU be 
able to determine from the angles what the ma~etic bearings aboolll 
be and consequently, by comparing the beanogs deduced nomeri­
caity with those obtained mecbaoically, o. satisfactory result may be 
obtained. 
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Mr. Brain: T oo can't well 1t.and up. 
Mr. Bedlingtoo thoogb tbey e.oold. w1th ord!Jwy can, mab 

1Qn'8JI with the ordinary coa~pau. . . 
A member : Was any bOt tom atone taken up Ill the 2010.. team? 
)lr. Brain: Not any at alL . 
Mr. Bedliogton: Do you think you can't make tu.ftlcaent correet­

neu ,.,tb the otdh!ary compa.•e? 
Mr. Brain : I o.,.er could over bridge raii&-WTOugbt Iron .~lt I 

UIQma an angular meridian. I nenr take a ma~ettc mendiao at 

allMr. Brown: 1 tbiok it mDJt. be admitted that for all practical pur­
potU tbe mioere' compase ilwlicient. 1 think t.be fact of t~e tb_eodo­
llte being 10 betvy and that. it caD onTy take ltX oblerYallOOJ 10 t be 
boor I!IDJt dMtroy' an h opet t1f ita beio~ emplo;ed generally. 
~. Brown then proceeded to a bow how, by atrilriog o~t. a line fro~ 

the eorfaoe to the bottom ot tb pit, he did away W1tb maguetae 
meridian. . r 

Mr. Bedliogton fel~ that tbey ought aot to get into a ditc:naiOf! o 
theodolite againat the compue, whlcb he tboagb they were gett111g 
into thba.t~.~ia fault. • 

T be c an thought. t he meeting woold be in ordeT iD argotng 
tbe matt.eT u be~ween tbe theodolite tnd the compaae, ioumucb aa 
llr. lb!lrold said the theodolite did for uodeTflroood aurveyiog. 

Mr. Bedlingtoo said it waa, no doubt, a perfMt instrument for sur­
face purpoae:e, but tbe difficolty was tbe using it /or undergroun_d, 
and that had prevenud it being used more e:ctene!•~Y· ~r. Bra1n 
wu right in saying that he eou~d asaome any mendtao he hired • ?d 
gain the surface underground. fhey woold aasame that u the bull: 
but it wu UJual to lay down magnetic .meridian ~· a buia in .all 
o adergroaod plans he ltoew of. If they dtd, they m•gbt atart with 
a eeries of angle., bot then they wer~ liable to error io t be first • ta rt 
from attraction of iron. Therefore, 1f they llled aoglea uutead or 
points of the compau they got a perf~t survey. • • . 

Mr. Brain said be could not start w1tb a magnetic mer~dtao, bot. 
be uaumed a meridian; 6Dcb might do for atarface aa:rvey, bot lt was 
not usual io collieries. . 

Mr. Brown begged to uy that he always laid dotro magnetic mera­
dian u weU u his auumed meridian. U there w: 1 a aurvey or not 
much importance be should work by tbe compass, lind be aboold not 
u&e t he tbe(l()olite uoleat iD work of great nicety. 

A member : Have you ever •o the liedley dial, which has both a 
compus and a theodolite, without the tel tsMpe; it will. uke angles 
witbout the needle, aod at the ume tjmt take your bear~ogs ? 

Mr. Brain: I have •o a drawing or them. 
A member : Can you read from roar or fin minotes on tla e 

compau? 
~rr. Brain : W itll the vernier you call. 
Alter aome farther qoutione ud &DJWen. the chairman said b 

thought Mr. Braln had met fairly and mtofully all the objection a 
raised. Tt wu not for him ( the chai rman) to say wbo had tbe be • t 
of tbe argument. llsti aoy gent lemon any more qoettionJ to ask or 
any objections to make? 

Mr. \"1 eeka : ftave ~oa any ot.jection 10 a plomb line bang down 
by the aide or a •haft? 

Mr. Br2.io replied that he never used them becao.M of their O!CiJ-
latioo. 

Mr. Monk said be bad uaed Bedley's dials, and he had always 
roaod them work well. He bad made many surveys, driven ~v~ral 
etone drifts, and soak pits, aod t bererore be con~idered dedley'e dial 
well adapted to uodugrouod purposes; taking tbe aogles aod needles 
conjointly, they coold perform u.odergroond aorveya matt cornctly. 

Mr. Brown uid he thoagbt Mr. Braio'a aysum more correct than 
aoy dial io taking a survey. . 

'l'be chairman said Mr. Brain ha~ a~u~t~d himself \'ery well 10 
maintaining the u.sefoiDW or bu fnend 11 Jnstrumeot.. 

THE IJOR~nSH PvliPINO ENGII\"E. 
The chairman said the metting lud bad the opportunity of eeeing 

several drawings in relation to the Comi!Jb pumping engtoe wltich 
had been kindly lent by Mr. Howe. Perbtps he might be a!lowed, 
oo behalf of the l ostitate to uk Mr. B owe to add to the obhgatioo 
tbe1 owed bim by writlog ~ paper oo the Coroisb pon:'p1og entcine, 
wb1ch was a 6Ubject or vatal 1mponaoce, more espec1ally as tbe 
were aboot sit• king deep 'halta. 

Mr. Howe aaill be would endeavour to comply with tbe reqoeAt or 
the president. 

THE LP.rN!fi!Jl COAL-FIELD. 
The aecretary read a papeT oa tbe Leioat.er coal-field, by Mr. J . 

M. Meadowe. 
Oo tbe propofi.tioo or t.be chairman, seconded by Mr. Brougb, a 

yote of thanu waa accorded to ~lr. Mel.dows for bil very intereatiog 
pc per. -
tno"DEROROUND HAULAOE, PARTICULARLY WITH R£FERESOE 

TO E1iDL£SlS .&NO T.&JL ROP~. 
87 Hr. 0-oaoa FoW'LO.. 

The secretary baviog read the paper, the chairman uid tbat as Mr. 

Tbe chairman said the writer of the paper waa not able to attend, 
bot he uodentood there wu a friend or hia prueot wbo woold 
aMwer anv que10tion wbicb might be a~kecl. 

M. W. :B. Hrain u id 1\lr. B aakold had made reference to him in 
respect to rut plan for testing bearing~. sod if aov gentleman bad a 
question .to ask _u pon tbe aubj ect. be would, if at lay io bia power, 
answer b1m. W&tb r~ard to tbe 1nstrumeot be could only Simply 
uy that he bad wed 1t and foond it tbe moot efilci~ot tod correct 
be ever saw for aodergroaod purposea, aod thue wu very litLie 
variation io the plates lo cooseqoeoce of not having been brought to 
zero. Now be begged to eay tbat his eyetero of testing bearings was 
not like Mr. H oakbold'e. They resembled each other io theory, bot 
not so m•cb in practice, for if the first bearing 1hoold be 10 error all 
tbe otbera reduced from it woold be in error in proportion, aod 
subject to a second reduction to pot them rijibt. He took every 
bearing u read from tbe needle, and deduct it if N. E. or S. \V, aod 
add it, if S.E. or N. W., to the angle. This gave him t be angahr 
dill'ereoce between tbe magnetic and aaaumed aogul1r mericliao, and 
tbe majority or those bearings which make t be same difference o( 
meridians he took as true. By this meaM tbe true beariog or the 
Bret line or a.uumed angular meridian ie ascertained. Aocf then all 
t he bearings in error can be put rigbt from tbie tested line. De then 
proceeds w1th tbe subterranean survey io tbe ume manner, and when 
teated ooitea it to t be surface survey. And when a doable f roor or 
ita accuracy ie required, he placed the t ransit t heodolite ftrm y in an 
inverted posi~ioo over the. top of a ~haft, ud tft.er cardolly leveiJi_og 
it applied a d1agooal ~e p1ece, an~ b1~ettd two lamps, one oo each 11de 
or t he bottom shaft, 10 a di rect hoe m centre or road from the bottom. 
and produced that line on 1be aurfaee and aoittd it to the surface 
aurvey, tbeo went down theebaft and united it to subterraoeao SUTV!Y• 
by tbil meaoo tbe subterraouo a od surface survey can -very ea...tly 
be c:oonected mathematically accurate without \he aid of bearinp, 
1Jtboogb be foooli the beaTIDgl useful U roogb dJeclr.e iD lutVe.) I or 
coo~iderable extent. 

Mr. Drown : l::Jow many observations can you take io an boor? 
Mr. Brain : Well, it would be diJticolt to take more than aix 

observations with the theodolite. 

Fowler was preaent, altbougb he lived a long distance off, be t hought 
it would be only showing Hr. Fowler proper etiqoet.t.e if they 
departed rrom their usual rule and dilcu!eed the paper t beo.. He 
woold uk ~r. Fowler ir be bad eeen or knew anytbiog of the clip 
dram. They foond that instead or this eyatem iL wu common 10 
the North to futen the rope two or three t imes ronod the pulltya. 

Mr. Fowler said be clid not. He Jc.oew where it worlred on the 
surface for a abort distance or about 200 or 300 yarda. He bad not 
seen it undergToood, or heard or it to a greater uteot than from 
1,000 to 21000 yarde. 

The chairman : Becauae if you gel the clip drum, instead of 
passing the rope roood tbe pulley1, you would be able to work the 
rope much eaeier and with lees wear. 1 have oot eeeo it work, but 
it seems to soswer well io ateam ploughing ror ~cultural purpo es. 

Mr. Fowler pointed oat the danger of damagJ.Dg tbe ropes as the 
clip pieces came on them. 

Mr. Brougb Mid tbe eodleu rope wu not mocb in 081 under­
~aod ; it wu the tail rope that wu used. 

Tbe chairman said the writer of the paper had not made up hiJJ 
mind which was the beat, aod the subject was an open question; so 
far u his experience went he could oot say which wu tbe but. 

Mr. Brougb said tbe endless rope wu ooe or endless d.iJiic:ulty. 
The tail rope wu geoeraUy used in tbe NoTtb. 

Mr. Fowler said that la hia district.tbey had two endless ropee, 
which answered very well. lf an accidtnt happened to a tail rope, 
bv ita bnakiog, t be traioa were delayed two or three boon; but 
With ID eodleat rope, auppote a tab got Olf tbe rai~1 the tra10 WU 

atopped and tbe fault wu rectified ; or 511ppo~ tbe rope b, oke, tbe 
eogineatopped at once. aod tbe defect was eaaiJy and simply rectified. 
1 be eodleu rope t»old only be used wben the award was level. 
Tbey had a line 2,000 yards long, and an ioclined plane; the work 
wu carried on by the same engioe, one porlion be.ing worked w1tb a 
eiogle rope, tod t bey foaod oo cliftic:ulty iD appfyioj; tbe two. Tbey 
worked 400 or 600 tooa ptT day by one engine with an endleu rope • 

Mr. Broogb : That is not very macb. 
Tbe chairman: h. iJ ratber a large amount or work. 
Mr. Brougb remarked tbat be knew uf an iron todlw rope wbicb 

woraed 1,6UO ton& He should like to know what amount of 
deviation from a straight Jiof' they wurked t biJJ endlus rope. 

Air. Fowler uid it coold be ,•or ked to any curve they liked. He 
worked a CtArve of 90 dtgr«s. A member : What ia the weight of the inalromtnt ? 

I ---- Mr. Brain: I ts weight la not more tban 13 lb., and 1 have u_-ed 
the Inst rument where the uam• have only been twenty iuc:hes. 

A member : You sarery could o,,t go roond t hat.. 
Mr. t 'owler: l coo Id go r• ood lteuily. 13S 01 1114 = 

W oaTB Jxrr.nmo.- The New 04!dford aod Tauotoo Railroad hu 
an erraogtmeo~ for preveoUog brtkt!meo being knocked off the 
rope of the c:are by bndgee wh1le rldlog backward. A boot tbirty 
rodll diltao t from every bndge crwtlog le a bar or joist twenty feet 
abofo tho tnclr, from wbicb a a amber or latb1 or slotilar a mall a tripe 
of wood llletDJpeoded by abort. cordl, haoglog w ithin two or three 
feet. of tbe car roofe. Penone standing on tbe care cannot put 
tbeee 1tlclrs witboot 1lrilrlog eome of tbem, aod tbelr attent ion la 
tbua c:alltd to the rac& that they are npidly approaching a bridp 

Mr • .Btdlington said tbo dlfficohy 'WU I be largeness or tbe inatro­
rntnL, and the only advantage over the ordinary iNtrumeot wu tbe 
tele~cop_e. 

Mr. Brain said that, having a diallng oo tbe lop of tbe teleac.ope. 
buringa oould be taken very tuily ~hhout aoy ob!6'va1ion. 

)[r . .tSedlingtoo observed that tbe legs would have to be epread oat 
very mocb to get. a compaes at tbe top. 

)[r. Brain replied that he UJed a abort ata.od with the ltgt only 
oae foot io length ; they epread out very low. 

) lr. Bedlingtoo : Do you tAke ob\Prvatiooe oo your koen ~ 

Mr. Bedliogton sa11l he bad eeeo a lot of those ropes; be bad aeen 
an todleas rope on a level or 1,000 )ards one way, and l .iOO) arda 
io aootber duecuon, worked by tbe ume engine very t&titlactonly. 
In working an eodleu rope a man llood in (root of tbe t.rain, heJuet 
clipped t he rope, and there wu no occasion to have tbe tube at all. 
If it was wi8bed to get coal olf at different atat iona be lets go the 
ro~. l n fact there wu_ no <W!icolty wbate\:er in working ao endltu 
c:h •1n rope. Tben, ~110, tbtre wu the ta1l rope, wbic:b migbt be 
I e~t io some cuu. '1 be advantage io the end le· a ropes wu tho~t they 
coold "ork t"tm \0 tbe otm01t, becaoM there wu no danger i! they 
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should happen to break. Bot on inclined planes there would be 
danger with a tail rope, as the train would run back if it got off the 
railS. The speaker then proceeded to point out bow well the endless 
rope worked. They found one small engine workin~t a length of 
chain 2,000 yards long, but it was very finely balanced. I f the fuU 
tubs came down bill, empty tubs were going up; the facL was the 
chain wes nicely balanced and carried on the tubs. They bad only 
to pat a train on tbe line of chain, the chain clipped, and it was 
taken up. Be next pointed oat bow they worked at right angles, 
and mentioned that one engine worked two woads 10,436 yards in 
length. He thought it was the most admirable system be ever aaw, 
and whatever the first outlay was, be considered there would be l~s 
expense in the long run, because of the small expeu.se in renewing the 
ro~ 

Brough: Have you tbe power, the weight of the chain, and the 
quantity of product b rought out? 

Mr. Bedlington replied that the engine was a 12lin. cylinder, with 
ao lb. steam; the cost of the engine was 2s. 8d. per day, t he quantity 
worked by it was 229 tons in about six or seven hours. They could 
calculate the weight of chain as the length of it was 10,436 yards, 
and its exact size was lths. 

llr. Broagb: This is, indeed, a marvel in engineering. Do you 
attribute it all to balance ! We really shall come to perpetual 
motion by and by. 

Mr. Bedlington said it aeemed to be done principally by balance. 
B e would give the address of tho colliery to any gentlemen who 
would like to see for themaelves, and he bad no doubt the agent 
would be glad to abow them over the pit. I n reply to a question 
Mr. Bedlington said they were straight lines, and when tbey wanted 
to go off at an angle they must use sheaves. In reply to the chair­
man be said that if the endless rope was &)!plied to the South W :1les 
district, tbey would be bound to have the coal on a level with the 
"ROOd work and to have iron trams. 

The chairman aaid it would not be applicable to the present 
aystem, as the coal was too large. 

I n reply to a question Mr. Bedlington aai<l, suppose in commg 
down a tub slipped, it would be blocked against the next. 

Mr. Basset Mid the weight of the chain would keep the tubs from 
slipping off. H e saw an endless rope on a slight incline, not more 
than half a mile long. at Manchester. The chain was very heavy and 
kept the tubs all in their proper places. He could not understand 
how they got away if they wanted to go into a right angles woad. 

Mr. Bedlington explained this, but only a ponion of his remarks 
were beard by the reporters. 

Mr. Basset aaid he was at a meeting of the north of England 
engineere at Manchester, when a discussion took place about the 
endless and the tail rope; the arguments on both ! ides were so even 
that the question became a most difficult one, and the members 
appointed a committee of three or four to investigate the whole 
matte r and report the result they arrived at. He hoped they should 
have another opportunity of still further discussing the matter. 

!1r. Bedlington: It is evident , whether it be an endless rope or a 
tail rope, something more must be done in that way in Wales. 

Mr. Basset: What kind of rope does Mr. Fowler suggest? 
Mr. Fowler: Steel wire ropes. 
The cbaiJ'Dlan said the diScussion ought not to be closed, but Mr. 

Fowler ought to have an opportunity of hearing what Wales had to 
say; theref, re it would be kept open till the next meeting, and in 
the mea.oti';J:e tbe paper would be printed, ~nd gent.lemen in and out 
of the distm t would get a .:·•· d amount of JDformat1on. 

On the motion of l\lr. BasiPt, seconded by Mr. Bedlington, a vote 
of thanks was passed to Mr. Fowl~r. 

T he chairman said be couhl not leave the chair a second time 
without thanking them heartily for their confidence, and be felt 
happy in being able to congratulate t hem on the success of t!Je 
I nstitution, which be thought the first promoters hardly exJ:ected. 
'J bey had to thank those gentlemen for the interest they have taken 
in the Institution, and he was glad they had selected one of the mo3t 
worthy of them to succe~ him in the chair. Be now vacated in favour 
of Mr. Martin. 

Tbe members then adjourned to a splendid dinner served up by 
!!r. Halleo, in his w~ll-knowo style. The viands, champagne, and 
d10ner were of t be brst quality, and a very pleadaot evening was 
spent lllJdo:r the presidency of Mr. Menelaus. 

'l'BE Loan CLYDE- The iron-cased scr ew steamship Lord Clyde 
24, was taken ontaide Plymouth Sound last week to make a triai 
of her engines, under the inspection of Capt. Edmonstone, C.B. 
Mr. Steil, assistant-engineer from Key ham Steam-yard ; lllr. 
Dinnen, inl;pector of machinery afloat; and Mr. Saonders, second 
maater shipwright, were present on the part of the Admiralty. 
Mr. Bavenhill represented the manoJacturere of the engines. In 
couaequence of bad weather she wAS ouly able to make two runs at 
the measured mile, but these, considering her peculiar con.structioa 
were very satisfactory. T he Lord Clyde was huilt at Pembroke o~ 
the lines of Mr. Reed, Chief Constructor for the Navy. She is 
280ft. long, 58ft. 9in. broad, and haa a depth of bold of 20ft 9in.; 
her burden is 4,067 tons. H er engines are fitted with cylinders of 
very large diameter for the purpoaa of using the steam expansively 
also with surface condensers, superheaten:, and tubular boiler.;: 
having brass tabea 2!in. outside diameter, and containing an aggre­
p:ate heating surface of 19,000 square feet., with a grate surface of 
700 fquare feet. There are nine boilers arranged in t wo groups, 
on~ ol four pi~ ~nd the other of . five, each group having a 
ch1mney 7ft. 110. 10 dtameter. The en1pnes are capable of exer ting 
au indicated power of 6,000 horaea, being a multiple of 6 to 1 of 
their nominal power, and, as closely as their requirements voould 
admit, are of the same style of doable piston rod engine as those 
m.ade by the same firm wHh ordinary condensers, which are well 
known both in the British and foreign naviee. They are a pair of 
direct-acting horizontal engine3, with double piston rods, having 
cylinders of 116in. diameter, with a stroke of 4ft. Each cylinder 
weighs upwards of thirty tons, and the crank shaft weighs twenty­
five tons. The slide valves are placed vertically on the outside of 
t he cylinders, and are worked directly by means of a solid link 
motion. The connecting rods are 9ft. Sin. long, being seven 
times the length of the crank. The air-pumps and the foot and 
delivering valvea, which are of india-rabber, working on brass 
seats, can be eaoily examined and removed. The feed and bilge 
pumps, in brass, are fitted with indi&-rubber valves, and worked 
direct from the cross beads. Gridiron expansion valves are also 
applied, and are woued directly from the suft by means of 
eccentrice and rods. The condensers are fitted on Hall's system, 
with vertical tubee, the end of every tube having a smaU stuffing­
box and packing gland, both in the top aud bottom tube plates of 
the condensers. The condensing water is circulated by means of 
t wo centrifugal pumps, one to each condenser, which are worked 
by a pair of independent donkey engines. In addition to the 
ordinary starting gear, steam cylinders are fitted to facilitate the 
handling of these large engines. T be machinery is fitted with a 
four-bladed propeller fixed on thfl stern shaft.. 'l.'he oy linders are 
the greatest in diameter, and the engines, therefore, the larg&t 
tbat have yet been supplied to the British navy. The draught of 
water of the Lord Clyde was, forward 22ft. 4in., and alt Wt. l Oin. 
Tbe vacuum in the condell6ers, for ward 27in., alL 28in. Speed, first 
r un, 4mio. 26jec.; second, 4min. 26sec .• fqaal to la·saa knots per 
hour. The speed of the screw was 11!·825, showing a negative slip 
of ·708, or nearly tbree-qoarters of a knot. Revolutions, first ran, 
55} per minute; second, 56; indicated horse-power, G, llO; nominal, 
y.100; ~ropeller, four-bladed; diameter of Ecrew, 28ft.; pitch, 22ft. 
l)ln, Wind nor th-east, force one to two. The engineers feel confident 
t~at when t l:e l"BI!Sel can have the 11dvantage of waking the usual 
s1x !1JDS under circumstances of certain slight modificationa in the 
eng1nes, thaL still betltr results will be obtai ned, and the.ta speed of 
fourteen knots w~l be realised. The speed of the L ord Clyde is, 
Lo~evcr, alrudy 10 e::rctss of any nfft>l of at all fimilar c!imensions 
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SPENCER'S REGULATING AND WORKING TIIE VALVES OF ENGINES. 
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Tas immediate object of this invention, patented by Mr. J. F. 
Spencer, engineer, ~ewcastle, is to economise steam, air, or gas as 
motive power, by introducing into more general use distinct and 
separate admission valves and improved escapement gear, and wi~b 
such valves and gear materially increasing the speed of piston. 

Figs. 1 and 2 are front and side elevations of a part of a steam 
cylinder sufficient to show the improvements in valve referred to 
in this specification, and F igs. a and 4 are intended to show the 
improved escapement rod by itself ; C is the cyliuder of a steam 
engine, a portion only of which is shown. and such cylinder may 
bs vertical, horizontal, or i nclined. without impairing the naeful­
ne;;s of the improved valve gear ; D is a portion of the valve chest, 
in wbich is one of the ordinary steam admission ports and a plain 
,.Jide valve made to cover the port with sufficient lap to prevent 
le • ka~e and to soiL the action of tbe valve. 1'he port and slide 
hce11 may be Ji ... t or curved according to the plan adopted to move the 
~alve; in the engraving the porL and valves faces are curved, the 
slide valve ia worked by drivers on a weigh shaft E, passing through 
a stuffing box F ; this weigh shaft E might give motion to a ny 
other k ind of valve which requires little power to move it, but in the 
pr86ent illustration a valve, commonly caUed the Corlis valve, is 
supposed to be used; G is a rod worked by an ecoentrio or crank 
on the main crank shaft or on a supplemenhry shaft driven by t he 
crank l'ba(t, aud tbe reciprocatinp: motion of tbis rod causes the disc 
plateR to vibrate on a pin I. On the diac plate are four pins K. 
K, two of which only are shown, and one of these gives motion to 
tbe escapement rod L, which is attached by a pin M and lever N to 
the weigh shaft E, which gives motion to t he slide for admitting 
steam to tbe cyhnder. The escapement rod consists of two 
priocipal and distinct parts L a and Lb, one of which, La, is 
always connected to the pin K on the disc plate H, and the 
other, .Lb, to t!Je pin M. 0, 0 , are two steel spring clips bolted 
to that parL of the escapement rod La which is attached to the 
pin K, and these spring clips are connected to that part of tbe 
escapement rod Lb which is attached to the pin M by the grip of the 
projecting edg:es of hardened steel P, P, P, P: Q. ia a lever, toe 
piece, or trigger working on the pin R, and connected by rods, &c., 
to an adj:lStable handle accesaible to the engineer in charge. When 
the engine ia s tarted, and the e3capement rod is in gear, as shown 
in the engraving, the motion of the disc plate and escapement rod 
in the direction of the arrows brings the trigger Q. in contact with 
the insides of tbe spring clips 0, 0, and throws them oat of 
gear, and the admission valve is instantly closed by the action of a 
spring or weights acting on tbe leverS and weigh shaft E; and the 
time when the clips are disengaged, and the admiesion valve is 
closed, can be varied at pleasure by the relative position of the 
trigger lever, which is held in any position at the pleasure of the 
engineer in charge, or the trigger may be connected to a governor to 
regulate the s~ of the engines by varying the amount of the 
steam admitted to the engines. The two parts of the esc&!)ement 
rod before described are shown in the drawiJJg as guided in the same 
line of motion by a guide rod and bush. 

In .Figs. a and 4 the escapement rod is shown disengaged, the 
steel spring clips being pressed outwards by the pressure of the toe 
or trigger, and allowing the parts La and Lb of the 86Capement rod 
to bo separated by the closing action of the slide valve. Escapement 
valve gear such as used in puruping engines i.:1 so welt known to 
engineers that any farther description of the first part of the inven­
tion is considered unnecessary. Many modifications of detail 
may be naade without affecting the invention of the doable-clip 
escapement. 

The aecond part of the invention requires no engraving to explain 
it, and is limited to cylinders working with slide valves only. 

In explanation of the third, four~h, and fifth portions of the 
invention, the p iston and cylinder in which the pressure of air, 
steam, gas, or water, is naed to act on th& lever S and close the 
ad.niss10n valve is shown at T, and these cylinders (one to each 
admis3ion valve) may be supplied with steam, air, &c., from a ny 
convenient source. 

To illustrate the improvements in the springs and air pistons for 
effecting certainly, and yet gently, the closing of the admission 
valves, a volute or spiral spring is shown at U, U; W is the air 
piston, X ia tbe central ch .. mber d~scribed in the filth part of the 
invention, and Y is lhe central diaphrag1.0. 

DETECTION OP FI&£-DAllP IN COLLlBIUES.-In connection with 
colliery operations, there is nothing which requires such continuous 
attention as tLe ventilation, sad it caonot be doubted that, e~·en 
when the utmost skill is brought to bear, tbe prevention of accumu­
latlona of fire-damp is practically impossible; it is, therefore, of 
paramount importance that a ready and infalHble means of detecting 
tbe presence of the destructive g~ts should be at the disposal of those 
responsible for tbe aafety of the mine, and that a means should be 
provided of giving light to the collier in wor.dngs wherein t he air, 
although not so pure as at surface, ia not sufficiently contaminated 
to be dan&erous to human life. ~~til the beginning of the .present 
century the sole means of ascerta10mg that tbe fir e-damp ex1sted to 
a dangerous extent was by the actua1 ignition of the entire ma~s, 
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while the dim light of t he steel-mill was the only one with "hich a 
dangerous atmosphere coold be entered. and even with this tbere 
was the danger of the sparks wtlaming the g3S. Jn 1812 the 
inefficiency of the then ex isting arrangements was made painfully 
apparent by the l!'elling Colliery explosion, the fact of a pit 
judiciously worked and, as was supposed, adequ.ately ventilated, being 
subjected to so exten•ive a calamity as to cause the sacrifice of 
three-fourths of the large staff' of workmen employed, leading to 
the most earnest efforts to devise a remedy. The Iir~t lamp capable 
of burning in an explosive atmosphere without communicating flame 
to the gas was devised by Dr. Clanny, of Sunderland, and coruisted 
of ao arrangement for blowing through water the air to support 
combustion, and for permitting the escape of tbe heated air through 
the same medium. This arranr;ement being necessarily somewhat 
complicated, efforts were made to direover a more simple one, which 
led to the introduction of the safety·lamps now generally in uae. 
Tbe fact t hat burning gases would not pass t hrough tubes below a 
certain diameter was first noticed bv Tennant, in hi$ " Researches 
on Flame," and the knowledge thus acquired was practically applied 
to t he production of safety· l<tmps by Stej:hens!ln and Davy. As the 
equh·alent of minute tnbe.•. the employment of fine wire gauze not 
unnaturally presented itself, and the success which attended tbe 
substitution is attested by the fact that wire gauze lamps 11re the 
only aafo!ly- lamps which ha~e been emplo~'ed in collieries during the 
past half century; their safety and effic1ency when constructed with 
ordinary skill being, s•J fa r a3 an illuminator ia concerned, all that 
need be desired; althoug h 1\Ir. J. J. Atkioson, in his report for this 
year, gives two cases of e:o~plosions through the gauze of perfectly 
coostruct.Ad safety-lamps. llut the safety· lamp h"-9 pro\"ed of eveu 
greater value for detecting the presence of fire·damp tban for enabling 
the collier to work in dangerous air, the facility afforded for igniting 
the gas tnclosed within a limited and protected area instead of 
inflaming the entire mass having en& bled important testa to be made, 
which would otherwise have been imvracticable. Another step has 
now been made in connection with tbe subject of 6re damp by the 
introduction of the simple and highly aensitive indicator devised by 
Mr. G. F. Ansell, of the Royal Mint. As in the case of the safety­
lamp, Anaell's fire-damp indicator is the practical application of a 
natural law previously tli!llinated by Mr. Thomas Graham, F R.S., 
the Master of the ll1iot; t.bis law may be popularly explained soma­
what thus-when two different gases, as atmospheric air and fire­
damp, for example, are brollght into contact with each otber they 
have a tendency to mix. and wh:lst tllia m1xture is taking place the 
atom~ of eact gas tranl at a speed pecnliar to that gas, wh1cb speed 
rema1ns the same under all circumstances. Another pecaliarity is 
that the speed of a g&j remains the same '!'ihether it is pas.ing into 
space or into another gas, and whether it is passing t hrough a poroua 
substance or is perfectly free. Mr. Ansell practically applies tbeae 
facts to the detection of fire damp, and since bis indicator enables 
the exact percentage of the deleterious gas to be ascertained, the 
application is of tbe utmost importance. I t fortunately happena 
~at a light gas, like lire· damp, travels much faster tb.an beavy onea, 
hke atmospheric air; and as Mr. Ansell'd indicator is filled w1th the 
a tmospheric air, it is obvious tbst v.hen it is taken into an explosive 
a tmosphere tbe fire-damp will enter t he Indicator fw.ter than the 
atmospheric air escapes; consequently, the contents of the indicator 
being increased, it ia easy to apl!lY sucb increase to the moving of a 
lever, by which, as Mr. Ansell expresses it, he obtains "a motive 
pow~r, by which he CJD telegraph to a distance (as well as give an 
audtble signal at the actual seat of danger) the locality in which fire­
damp exists." Upon the first mention of Mr. Aosell's apparatus, a 
question was raiaed as to whether the iodex, having once indicated 
tbe.presence of fire-damp, woold return to its normal poo.ition ready 
to. Indicate afresh; and as, from some misconception ot the point 
ral!ed, the question was not distinctly answered in tbe affirmative, 
many have given no further attention to t!le invention., opoo the 
supposition t hat it was merely an ingenious scienti6c toy, uo6t for 
pr:I.Cti c<~.l use. So far from th~re being any grounds for theae con­
clo.:sious, it is a fact that practically Ansell's tire-damp indicator 
distinctly shows the percentage 1)£ fire· damp present in every level 
passed through, and io every working place visited, no matter bow 
great the t>ari !tion in the places successively tested. The miscon­
cepuon appears to have arisen from Mr. Ansell's having replied upon 
str1ct chemical facts, which tbe practical man would regard u 
unimportant. Assuming t be indicator to btl taken into an atmosphere 
containing (say) 8 per cent. of tire damp, that p~>rcen1age would be 
at once mllicated; if it were then taken into 6 per cent., the 
indication of 6 per cent. would be equally rapid, and so on for any 
other p~rcentage. This is all th11t colhery owners require, and 1 here 
can be no doubt that the adopt ion or the instrument will be &O 
gener~tl as to prove that since the discovery of the safety-lamp no 
more importan t instrument than this UdS been placed at their 
disposal. The fsct that in eith~:r of tbe mixtures mentioned the 
inllex. of the indicator would return to zero after being some Lime in 
tbe gas, ia one of no more interest to the puctical man thaa the 
fact that flame m~y. under certain circumstances, be drawn through 
the Davy lamp. ·ae indicator is instantaneous in its act100, and 
reliable ir its results, and is, therefore, eot1tled to be univernlly 
~tdopted .- j}Jinin!J JournaL 
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CHAMBERLAIN'S MODE OF MANUFACTURING COMPRESSED BRICKS. 
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TBIB invention, patented by Humpbrey Chamberlain, engineer, 
Wakefield, relates to a peculiar construction and arrangement of 
machinery or apparatus for tbe manufacture of compressed bricks 
from what Is known as "granulated clay," whereby two, three, or 
more disti11ct avd separate pressures are applied to tbe clay at each 
revolution of tbe main sbafr. 

Fig. 1 in tbe accompanying engraving represents a front elevation 
of the improved brick-making macbine; Fig. 2 is a corresponding 
end elevation of the same; Fig. 3 is a plan corresponding to Fig. 1 ; 
Fig. 4 is a detail side elevation of the plungers or pistons, and the 
cams for working the same; and Figs. 6 and 6 represent respec­
tively a detail sectional elevation and plan of tbe pistons or plungers, 
and parts in immediate connection therewith. A is tbe main framing 
of the machine, which is bolted to any suitable bed or foundation B, 
and carries tbe first motion or main driving shaft 0. This shaft is 
provided with tbe usual driving pulley D, and with a friction clutch E, 
which engages with the spur pinion 1'' loose upon tbe abaft. Tbe 
clutch is thrown in or out of gear by means of a. lever G and rod H, 
the latter having a BOrew thread formed upon it, and being worked 
by an internal screw thread in the boss of the hand whl'el I, carried 
hy the double bracket K, which is bolted to the side of the main 
framing. The pinion F gears into a spur wheel L fast on the second 
motion shaft .M, wbloh car ries a pinion N at its opposite end iu gear 
with the large spur wheel 0, keyed on to one end of the cam 
&ht.ft P. This abaft is supported in suitable bearings Q bolted to 
tbe top of the standards A, and carries the two cams R, R, for work­
ing the upper pistons, as shown clearly in F ig. 4, as well as the 
eccentric S for working the lower piston, as hereinafter more fully 
explained. T, T 1, are spur wheels for actuating the self-acting 
feeder U, but as this feeder is well known, and forms no part of this 
ionntlon, no further reference to it is necessary; V is a fixed table 
bolted to legs on the inner sides of the standards, and having one or 
more moulds or chambers formed therein, which are suppli~d with 
the granulated clay from a hopper, not shown, by means of the 
well-known sslf·actiog feeder; W ie a piston or plunger which forms 
the bottom of each mould, and which receives a. rising and falling 
motion from a pair of snail cams R (Fig. 4) keyed on to the over­
bead sh&ft P . 'l'h'lBe c~ms each revolve within & frame X, to the 
lower end of which ie connected the rod Y secured by a out to each 
extremity of a cross-head Z keyed on to tbe piston rod a. The 
upper end of this rod carries the piston W (Fig. 6) working inside 
the mouldin:t box or ch&mber b, audits lower end when dowu rests 
upon a packing piece don the bed plate or found~tion B; S is an 
ecoeotric keyed on the abaft P between the so&il came R, the rod e 
of which is connected by a long cross-pin f with the upper piston 
or plunger g working inside the main beam h which slides up and 
down in vertical guides i, i. The piston or plunger g serves to form 
the "psonel" or indentation of the brick when & S<llid briok is to 
be produced, or to form the perforations by being provided with 
suitable pins when perforated bricks are required; k is the hollow 
piston or plunger, which is connected to the main beam 11, &nd fits 
accurately into the mould b, the piston g, working through the centre 
of this hollow piston, as shown in Fig. 5. The oroBS pin f works 
in vertical slots in the main beam 11, so that it can move to a certain 
extent up or down without imparting motion to the beam h. Both 
the upper pistons gaod J; whh tbe beamh being elevated,'' graoul&ted" 
clay is fed into the mould either in a. dry or slightly damp state, the 
lower piston W being a.t that time in its lowest positiou. The 
beam h, with its hollow piston 11, then commences to descend, the 
piston k resting upon the cl&y in the mould, whilo at the same lime 
the lower piston W rises, and by compressing the clay against the 
upper pistons expels a. considerable portion of the air from the par­
ticles of clay. While this operation is going on the inner or 
"pannel " piston g continues to descend slightly, the main beam '' 
and hollow piatoo k remai11iog at r~t. The amount of this descent 
of the piston g depeode, of course, upon the length of the slots in 
which ita pinf worlct!. and so soon as the pin[ arrives a t tbe bottom 
of suoh slots, the beam hand hollow piston will be carried down 
etill further into the mould. In the meao,ime the bottom piston W 
has dropped sufficiently to find a. firm rest or support upon the pack­
ing underneath the lower end of its rod, and thus, as the upper 
pia tons descend, they will force the partially compressed brick down­
warde to the bottom of the mould, and as the bottom pi11too has by 
this time obtained a. •olid bearing, the final prtt~Bure ie given to the 
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clay by the action of the eccentric on the upper pistons as it passes 
its centre. The "palUlel " piston g then commences to rise, and so 
soon as the connecting pin {reaches the top of its slots / 1, it carries 
up with it the main beam h and the hollow piston k clear of the 
mould. The bottom piston in the meantime rises until its snrface is 
flush with the table, thereby expelling the comprfssed brick from 
the mould, which is then pushed away by the advance of the self­
acting feeder when bringing the next supply of clay, the piston W 
deBOeodiog again to the bottom of the mould in readiness to receive 
the next charge when the operations are repeated. 

DUMAS' LAMP FOR THE USE OF MINES. 
By M. B.IU!GOET .• 

TBII apparatus called Dumas' lamp ' utilises the light produced 
in a vacuum by the pa888ge of currents of induction; it consists, 
then, in a. neoeseary manner, of a. battery, an induction apparatus, 
and a vacuum tube, called a Gelssler tube, from the German manu­
facturer who made the first. 

The battery furnishes a quantity current; this inducing current 
produces in the induction apparatus an induced current or one of 
tension; and, finally, this induced current, traversing the vacuum 
tube, produces tbere a light sufficient for conducting one in dark­
ness for reading characters traced on paper, or even divisions 
engraved on an iD&trnment, finally for working in a mine. 

'rhe battery is of two liquids; in the interior of the porous cell 
is a. piece of carbon, which forms the positive pole of the battery, 
and which is immersed in water, acidulated with sulphuric acid, 
marking 16 deg. ou the hydrometer (for acids), to which is added 
pulverised red bichromate of potasb. At the exterior of the porous 
cell is a cylinder of amalgamated z inc, forming the negative 
electrode of the battery, immersed in a. solution of aulphurlc acid to 
6 deg. of the hydrometer. 'l' he cylinder of zino has a diameter but 
little different from the porous cell, so tbat the distance between 
the electrodes should be as little as possible, and, coosequeoUy, tbat 
the resistance is as small as possible. The exterior case of the 
battery is a bag of india-rubber, at the bottom of which is placed a 
round piece of amalgamated zioo, which increases the surface of the 
nl'gative electrode, and serves as well to support the iodia-rubber 
b11p:, as to protect the porous cell against any shock or shake. 

'l' he upper part of the battery is closed in a manner completely 
hermetic by a plate of hardened india-rnbber, kept in its place by 
BOrews. Two small tubes of iodia-rubber, communicating one with 
the i nterior and the other with the exterior of the porous cell, 
give exit to the gases which are formed by the working of the 
battery. 

The battery thus compossd can :give a constant light during 
twelve hours at the least; but if it Is not kept at work, it is pre­
served 10uch longer, and can give light at the end of a. week. 

The expense of maintenance of this battery may be valued at one 
cent. per hour of effective working, or ld. for a. day of ten hours ; 
and this expense being the only oue which the use of the Dumaa 
lamp requires, it is seen that this apparatus costs less than a Davy 
lamp. 

The inductive apparatus does not differ essentially from apparatus 
of this sort employed in laboratories. 

Around a. centre, composed of iron wires well annealed, a re 
wound two layers of a. primary wire, called the " inductor ,'' of a 
sufficiently large diameter, tbrough w hi eh passes the battery cur­
rent. Around this "ioductor" is wound the induced wire, of which 
the d iameter is much les!, and of which the spires and the dUiereot 
layers a.re insulated one from the other with the greatest care. 
T he induction circuit le provided with an automatic trembler which 
interrupts the induction current, and re-establishes it wi th great 
rapidity. 

Th_e t~o e~tremHies of the i~duction wire are placed in com­
munication With the two metal11c faces of a Fizeau condenser, 
tbe action of which upon tbe luminous effects of the induction 
apparatus is very important. To each of the m&kiog or breaking of 
the induction current corresponds an induced current of the fine 
wire of the coil, and sent into the luminous tube. 

'l' he luminous tube is a tube of glass in which a vacuum has been 
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made after h&ving filled it with azote or nitrogen, so that i t stil1 

contain s very r arefied azote. This tube is sealed to the lamp, eo 
tha t it preserves its vacuum Indefinitely. It shows a. central. cham­
ber in which are placed two rather fine tubes, one of wh1ch has 
circumvolutlone spread out in the same plane, which have the effect 
of multiplying t he lighting surface, and of consequently augmenting 
the light-. 

These fine tubes are made of glats or uranium, whose d noreecent 
properties render more constant th ' light from the current of 
induction, which, in fact, is intermrttent, although it is imposelble 
for the eye to distinguish the intermittence. This vacuum tube, 
which &)ready is of a sufficiently great tbickoess, is protected by a. 
very thick exterior tube, the solidity of whiob is very ~treat- The 
exterior tube can be surrounded with a special retlect<>r, half 
cylindrical, which throws the light forward that would otherwise be 
lost. 

A turning commutator placed above the battery allows one to 
close or open the induction circuit, and, consequently, to make the 
light appear or disappear. The battery and induction apparatus are 
enclosed in a box of leather and in wood, furnished with a. cover 
closed with screws with hardened iodia-rubber nuts. The commu­
tator alone projects a nut or button in hardened india-ruhber above 
the before-10eotioned cover. 

The box is supplied with a leather band, which enables the 
apparatus to be carried in a shoulder belt. The tube is attached 
to this box by conductors, sevsnty-.6 ve centimetres in length, care­
fully insulated with cotters, first a tube of iodia-rnbber, then a 
second tube of india-ruhber sufficiently thick, which gives a great 
resistance an d a certain thickness to these cords. lly aid of these 
conductors the tube held in the band eau be passed by the bearer all 
r ound him, while the box which furnishea)he current rests immo­
vable on bis back, or on any suppor t whatever. 

For facility of transport tbe tube bas also a place made on the 
side of the box, in which it is sustained by leather bands of snob 
a sort that even in this position it eau lighten the path of the peraon 
who carries the instrument, especially if he is supplied with the 
reflector of which we have spoken. In the box Itself the wires 
which place in communication the battery and the induction appa­
ratus, are insulated with the same care as the externa.! conductors, 
terminating in the luminous tube; fioally the induction apparatus 
enclosed in a. small wooden box Is placed in a. double envelope of 
sufficiently thick iodia-rnbber. 

All these envelopes have the accessory advantage of decreasing 
the shocks the apparatus might receive; but their principal object 
is to prevent an electric spark from passing between the conductore, 
and firing the explosive mixture of gas in which the apparatu' 
might be placed, which would produce the grestest danger. Every­
body who sees the Dumas lamp perceives at first sight that tbi9 
danger is completely averted. 

It is known t hat in mines it frequently happens that the gases 
wbich escape from the sidsa form, with the air, explosive mixtures. 
'rhe introduction of an ordinary light in a mine where these pheno­
mena are produced might cause the most frightful accidents, in 
producing the explosion of the gaseous mixtures of which we bo.ve 
JUSt apoken. It is under these circumstances that the use of safety 
lamps becomes necessary. 

Amongst the mO&t used aud mo£t useful of the safety lamps is 
that of Davy, which might be taken as a. type. The Davy lamp 
has several great defects- drat, it may be opened by the workman 
who carries it., and who, when wishing to obtain a. more brilliant 
light, would let it burn without the surrounding protection of 
metallic net; it might be extinguished if, as is often the case, wats 
should fall upon it from the roof of the gallery; placed in an impure 
atmosphere it fails and sometimes suddenly goes out, leaving the 
workmen without light. Moreover, in cases where light is 
nscessary in order to prevent danger, it m~oy happen that one has 
men to save-urgent works to execute in an atmosphere where lUe 
is possible at least for a short time, and where the Davy lamp cannot 
burn. I n such cases theDumas lamp would be often of an inappreciable 
value, for it burns as well in a gas absolutely unfit for comt.ustion 
and for respiration, under water, and in all the conditions where 
ordinary combustion lamps are either dangerous or unable to give 
light. 

It will be remarked tbat lhsre is no possibility of explosion of 
inflammatory gases from the spark of induction, for it only p&86e3 
in vacuum (at least from the distance where the two platinum poiors 
are placed, which are eealed at the two ends of the vacuum tube); 
and if by accident the vacuum tube should be broken the air would 
enter the vacuum and immediately all light and all passage of 
electricity would cease. 

It is known that electrio currents have been used for a long time 
to ex plode powder and to blast mines. Such has been up to this 
time the only industrial application of the induction apparatus. 
The Dumas lamp offers two me&cns of arriving at this result. The 
first consists in employing the intermed~ary of the induction 
apparatus; one has only to suppress the communication between the 
induced wire and the luminous Lobe, and to attach it to the insulated 
!Detall.ic conductors ~hich_are attached to a. Btateham or A bel ftue, 
m wh1ch two metalhc po1nts, placed at a short distance from each 
other,. and surro~oded with sulphuret of copper, and of a small 
quant•ty of fulminate of mercury, then ordinary powder, letting 
escape the spark of induction and lighting the powder. 

Tile second means employs directly the battery ; it is sufficient to 
send the current of the battery in a. fuse specially composed as 
follows :- A very small platinum wire, attached to the ends of two 
wires which como from the battery; this platinum wire is sur­
rounded with gun cotton first and ordinary gunpowder afterwards 
enclosed ~od held i~ a smal_l gutt.a.-peroha bag. When the curren~ 
pas~es thl.S the platinum w1re reddens and ignites the ~on cotton, 
wh1ch .sets fire .to the gunpowder used in the mine. 'Ibis &eoond 
means 18, accordmg to M. Dumas, the surest and most convenient. 

A Csn;~s& NawSPAP&R.-A ~ovelty is announced, The Flying 
Dragon, a JOurnal to be printed 1n London, from Ohioese type im­
porLt:d for Lho purpose, lout to be circulated in tbe empires of Chioa. 
and ~~~n. 1\lr. S~mmers, the Pr<?fessor of. the Chiues~ Language 
a.t K1og a College, 1s to be t he ed1tor. It IS to contain a concise 
summary of European news, and dsscriptioos, with illustrations 
when nec~y,_ of ·European i_oventioos and manufactures, for the 
sale of wh1ch, 1n Japan espectally, a. wide field no doubt exists 
Thi6 " D1·agou " is to make an appearance once & month in tim~ 
for the Overland mail, and it will offer to our enterprisi~g traders 
an opportunity to advertise their novelties in Eastern Asia. We 
presume Mr. Summers is prepared to translate the advertisements 
into Chinese. 

lsL& OF TBANBT Bn.u« Ft.otTI!. MILLs.-(From a Corroupondent )­
The first annual general meeting of the shareholders of tbis company 
was held at tb~ DJ ills, Ramsgste, o!l the 7th inst., when the following 
report ":as la1d_ before the meet10g :-"The directors have gre.t 
pleasure m meeliJ?g the ~bareholders on this occasion, and in being 
able to !eport s~t1sfactonly on the completion of the undertaking. 
No trad1og bavmg yet been carried on, the directors have only to 
present to t~e shareholders a statement of the receipts and expendi­
ture on cap1tal account; and they can assure them in carrying out 
the scheme, their principal object has been to get a fi;st-class building 
and first -class machinery, with due regard to economy and this they 
feel assured has been done. The accounts have bee~ duly auditeo 
and. are now forwarded for the inspection of the shareholders. Shar~ 
certificates have been prepared, and may be obtained by application 
to the bankers of the company." The statement of accounts which 
w~ appended was eu!ficieotly satisfactory. The mill has been 
des1gned by W: F. ~u.gm,_ and we need hardly say that he has im­
parted. a pecul~ar. or1gmahty to the architectural features not often 
~et WJ_th 10 bu1ld1ngs o~ this kind. The mill at present contains but 
SIX paus ?f ston~, dnven. by a 30-horse high and low pressure 
d~uble cyhoder eng1n_e. It ~~ ~ootemplated to add to their number. 
1 h~y aro fitted up wllb Bov1ll s patent blowing apparatus and tbe 
"s1lent fee<l.'' '!'be machinery and fittings have been t~rned out 
from first to last by Messrs. Wllitmore, of Wickam Market, and the 
arrangements th roughout reflect much credit on that firm . 

• 



334 

NOTES FROM NEW SOUTH WALES. 
• 

Tn formidable di1Bcultiee in the way of forJQillg a railway 
be~ween Penrith and Bathuret, mus~ be patent to all who have 
travelled westwards in New South Walll6. H wae for along time 
believed that the steepness of what are known as the Blue .Moun­
tafq• presented insuperable obet...cles to the conatruolion of a 
locomotive line. Not to d~ell OJl the often-quoted assertion of Mr. 
W ent.wortb-that bullock drays were tbe proper mode of conveyance 
for the colony-even ao late as 1857, Captain Hawtins, of the 
Royal Engineers, in a report which may be seen amongat the 
parliamentary papers, expressed bia conviction that n o direct-line 
between Sydney and Bathu'rllt for either a railroad or a t ramway 
could be obtained. This opinion did not, howevet, satisfy the 
residents in the western districts, wh o, realising very keenly, as 
every traveller ou the heavy mountain road must do, not only the 
peraonal discomforts of the journey, but also t he direct 1088 which 
the slow mode of transit occasioned, brought su1Bcient influence to 
bear on the L egislature to make the construction of a line to 
Batburst a n ecessary part of the system of railway extension. l t 
wu towards the end of 1857 that Mr. Barton was dlreoted to ex­
amine the country with a view to determine the best line for a 
railway, and shortly after took charge, for that purpose, of a party of 
sappers and miners. A very elaborate and careful e:rplor11tion of 
the country between the Nepean and Bathurat wu made, extend­
ing over three or four years, in the course of which several lines 
were surveyed and levela taken, but were afterwards for various 
reasons abandoned. F or months toget.ber the party ware engaged 
either in following up the various tributaries of the Nepean or in 
examining all the spurs and gullies of the leading ranges, It need 
scarcely be stated that the broken nature of the country, th esudden­
De8/J and the length of the descents, rendered the discovery of a 
practicable line a task of ex treme difficulty. One of the lines 
surveyed was that from Richmond to Hartley, by following the 
Gross Valley, and which, if H had been practicable, would have been 
shorter by nine miles than the mountain line-reokoning from the 
Nepean. Very good gradients were obtained along the greater 
part of the line; but it was folllld that the h ead of the valley of 
the Grose was so muoh lower than that of the Lett, th at, &ven with 
a gradient of 1 in 30, \>etween three and four miles of• tllllDelliog 
would have been required. The enormous expense of such al i.De, 
together with the difficulty of access, was the cause of its 
being abandoned. A line, con:esponding in many respects wi~h 
that now adopted, was laid before the Colonial P arliament in 
October, 1860. I t followed the mountain road for about for ty miles, 
but in order to reach Hartley it descended, at the rate of 1 in 62, 
along tbe sides of one of the spurs oJ Mount York (passing near a 
r ecently di.covered kerosene mine, then doubling back and cross­
ing itself through a tunnel; the detour, which had the form of a 
narrow loop, includeq seven long tuoJ)ela and six large viaducts. 
There wf)re to have b~en throughout the line no leas than seventeen 
tunnels, of the aggr 11 ate length of five and a half miles, besides 
many other very heavy woru. The eteepe6t gradient w~ to have 
been l in 40, and the sharpest cu.rve ten chains radius. The 
estimated cost of carrying out this line was £26,000 per mile; and, 
p robably from the beJief that Parliament would not sanction eo ex­
pensive a line, its adoption was not proposed. Economical consider&~ 
tioos prevailed. an.d it was determined that, on the w estern line, 
not more than £1 0,000 per mile JJhould be expended. In ordu to 
bring the cost wilbin that sum, it waa necessary to adop~ much 
steeper gradients and sharper. curves than those on the existing 
lines, and the maximum gradient w as fixed at 1 in 30, and the 
sharpest curvo at eight chains radius. It was under t.hese conditions 
t hat Mr. Barton selected the preeent Jine, the cost of which, it ie 
stated, will not ex ceed £10,000 per mile. , 

In an inspection of the works on the Great W estern extension, 
etarting from the terminua of the existing line at Penrith, notice is 
first attracted by t.be piers for the tubula.r girder bridge aclross the 
Nepean, a river about 600ft. in width. Tbeae piles of ma.sonry rise 
more than 40ft. above the water level, their great h eigh t, semi­
circular enda, and projecting tops giving them a tower-like appea.r­
aoce. Some aatooiahment w ay be expressed at the si.~e and 
massiveness of the pillars, look..iLg at the low and quiet stream that 
fiowe between them; bu& the enor moua volume and the violenc8'of 
the current on the occasion of a flood rendered it neosssary that the 
structure should be of proportionate strength and height. During 
a recent flood the Nepean rose 37ft. above ita usual lev4!l. T he 
rapid progress that has been made wi~h the erection of the piers 
sin ce they were taken in hand in October, 1864, by Mr. V{atkina, 
teatifiea to the skilful and energetic manner in which the work h as 
been carried on, under the management of Mr. Morgan, who is 
aaeooiated with Mr. Watkins in \be con tract. The progreaa is at 
the bame time due to f,avottrable wea.ther, while a former oontractor 
for t he masonry had his apparatus sever-.! times oarried away or 
destroyed, involving a loaa of £6,000. · 

In order to give an idea of the size of the .rtructure, it may be 
mentioned t hat tbe two centre piers measure li8It. by 17ft. 6in . at 
the founda.tion, battering upwards at the ends 1 in 16, and at the 
sides 1 in 20, and that t heir extreme height ~ 59ft. 1 'he 'piers are 
186fr. apart; the two in t he bank at either end are a little larger 
than tbe intermediate ones. With the view of economising the 
masonry, tive longitudinal apertures, each about 6ft. by ~ft.., have 
been lef t ; they are filled with concrete, and aYe coverea in ~alf way 
with a ceiling course. A large amount of preUminary work had to 
be done before the fouoda tibne of the p iers could be laid. Divers 
were sent down to cleat awa.y the gravel from the bed of the river 
to l'eceive the sills tnto which tlre piles for the cofferdams were 
driven. The silla bad to be firmly bedded in the s)lale, and the 
sb eeting to be closely driven into the sill~; yet) in spite of these pre­
cautions, the water wou ld continually boil up from below, and had 
to be pumped out. The shale was e:r.cavated for a depth of about 
18in. to r eoeive the foundations of the piers, which are ~bout 16ft. 
below the ordinary water level. The shale waa so hard that the 
tools nsed in the excavation were continually being blunted; and 
on borings being made, it was found to be more than 11ft. in depth. 
Immediately within the cofferdam bays of piles were driven, and 
upon these staging was li:r.ed a rolllld the piers, to support the 
traveller and jonny which h .. ve been emp loyed in lini~g the stones 
from the puntll aod depositing them in their places. The s~ndstone 
used for ltbe piers was obtained from a quarry near the top of Lap· 
stone H ill, a dJ&tance of t hree and a half miles, and was' brought 
down by drays in loads of from four to five tons. There were' 
about. sixty mtsn and ten cranes employed at the quarry. At the 
10asonr.' yard, which is close to the bridge wor~s, a large traveller, 
running on rails 35ft apart, lifted the blooks of stone on being 
dressed to the required siz~s, and deposited them on a trolly upon 
which they were Laken down to a crane fixed on the wharf, and 
dt"posited in punts \fbich conveyed them to either of the piers. A 
rope wu carried acro68 the river, by means of which the punts were 
drawn from the wharf to the 'piers. The courses are 15\n. in thic.k­
n esa; the weight of the stonea a vera go from two to three tone, but. 
some of tbe blocks ()f the dental course weigh from five to aix to os; 
tbe atones are rook faced and are set in concrete; A simple con­
trivance has been need for the direction bf the masons in dressing 
the stooee. There was an ex act model of each of the pi?rs, 
COD6istiog of a succe66ion of wooden slabs marked so as to show the 
joiutJ aod interstices; each alabrepresented a course of the masonry, 
.. ud they are given out one by one as guid88 for the size of the 
blocks. Daring the time that the fouudatiobs were being laid th6 
works were being carried on night and day. 

The p)e.rs being finished, a commencement has been made with 
the biug of the tubular iron girders. This portion of t.he work h as 
been coutracted for by Sir)!.. Peto and Co. The whole of the plates 
an~ bolts aave arrived, and they are now being deposited on the 
adJacent gro'lnd. Five or six bays of temporary staging will have 
1.? be ~rect.ed . between the piers to support the iron work while the 
r1vett1n~ 18 m progress. A1J at the Menangle Bridge, there wiJI be 
'wo uprJ&ht parallel tubular girders with croaa girders between at 
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T H E ENG I NEER. 
the bottom. Each division of the upright girder• will consist of a 
compartmeut l Oft, by 2ft. Sin., the v81'tieal side plates varying from 
a quarter to half inch thiolmees ; above and below will be double 
boxes, each 3ft. by 18io.,, proj~ting on either side three ~r f~ur 
inches. The cross giTatlr• w1U reet upon the lower proJecting 
boxes instead of behig futened to t hem as at Meoa.ogle. The 
width

1
between tl:ie upright gird,ers will be 25ft. 6in.; and ~be orosa 

girders which wOl carry the roadway will be placed at io~rvala of 
3ft. The'pf~tee wil~ be united by angle a~d T-e~aped ptecee, and 
the rivets will be 51D. apart. T he suCC86BIOD of u-on boxes com­
posing the upright girders will, when rivetted together, have all the 
strength and firmnese of solid bars of iron. It is expeoted that the 
work will take about twelve months to complete. As the bridge is 
intended for the main r oad tratBc as well 88 the rail way, t he rails 
will be laid along the northern side, leaving the other side available 
for ·vehicles. The bridge will be approached from either end by 
timt!er viaducts; that on the E mu side will be the longer of the two; 
i t will hne eight openings of 26ft., and the piles will have to be 
driven 1 a depth of 76ft., tot which it will be necessary to have a 
second tier of piles. • 

Some 'heavy works are rpquired on Emu Plains before the ascent 
of the Blue Mountaina 'is commenced. ' There is first an embank­
ment Cor1tainiog '44,718 yards obtained from side outtiogs; beyond 
that a timber viaduot with 12ft. openings 900ft. i.n length. Alter a 
short embankment, and a bridge with one opening of 26ft., and 
four of "21ft., there ie a. long embaukmentcontainiog 190,000 yards of 
earthr and C<)mmellciog t he incline ~f 1 in 30, wbicb is continu~d 
for a length of two mllee. So steep 18 the ascent of Lapstooe Hall 
by the roa4- tbe gradients rangihg from 1 in 8 to 1 in 14 -
that it was found nece68ary to make e."'wide detour, to carry the line 
round the face of the mountain and' aorose the precipitous gullies, and 
to introduce a "zlg'zag," for \he pUtlpoBe 'of obtaining the required 
elevation. A stolle viaduct which carries the railway line acrose 
Knapsack Gully was finished a few months since. It is a fine p!eee 
of masonry, and admiration has been expressed both for the boldnese 
of the design and the excellence of the workmanship. The most 
noticeable feature of tbe structure is its great height, tbe r oadway 
being 120ft. above the bed o! the gul~y; though . the pi~rs are very 
subsLantial and well propor tioned, the1r great _alt!tude g1ves ~hem .a 
light and &lender appearance. Another pecuhanty of the bndge 18 
the steep innUn~tion of the top, being on• the gradient of 1 in 36 ; 
even as seen from tbe P enrith station, a d jstance of four miles, the 
inclination ia very: perceptible. T,be opposite sides of the gully a.re 
388ft. apart ; there are five semi-circular a..rches of 60ft. span and 
two of 25ft. span; the piers are 36ft. by 20ft. at the bas~, and taper 
upwards to t6r1. by 9ft. Gin. at the top. A great deal of labour was 
required before tho masonry could be commenced, as the bed of the 
gully bad t o be fiiJed in a. depth, at one part, of 30ft., to form 
ground for the masons to work on. 'l'he stone obtainable in the 
gaily not being lit for the work, a quarry at some distance bad to be 
found, and rqads to connect it wit.h tbe gully bad to be made. The 
details of the work were carried out under the immediate super­
intendence of Mr. Watkina. 'rbe oost of t he strooture W88 about 
£ 22,000. 

On the opposite side or Knapsack Gully a contrivance known as a 
zigzag is adopted for the purpose of ge_ttiog up tL~ steep ascent. 
About a quarter of a mile beyond the v1aduct the hoe comes to a 
st{)p ; another line meete it at a sha.rp angle and comes back to the 
bead of the gully at a distance of 120ft. from the bridge ; a height 
of 135ft. is gained in ... len gth ot about half a mile, the zigzag being 
OD a gradient of J in 33. At each end of the zigzag there will be 
a reversing station to allow of the train being abuoted, ae upon the 
intermediate line the engine will be behind the train. Beyond the 
zigzag the line winds round to the southward, and comea. on the 
main road nea.r Waocoe's I nn, at the top of Lapetone H1ll; the 
beigbt h ere above the plains is 650ft., the plains being 86ft . above 
the sea. From this point until reaching Blackbea~ the line keeps 
within a short distance of t he main r oad, n ow on one side t hen on 
tbe other, avoiding the steep ascente and descents ef the road by 
alternate cuttiogs and embankments. 'fhe line being taker:t over a 
s.nccesaion of ra.pid undulations the ear tbworke are neceasaraly very 
heavy; one of the cuttiogs is eleven chains in length, and 51ft. 
in depth; another is eigh t ob sins in length, and 48ft. in depth ; one 
emban kment contains upwards of 63,00U Y,arde, and another nearly 
64,000 yards; one cutting is forty -six chains in length, and contains 
61,200 yards, the deepest par t being more than 50ft. A consider­
able portion of the excavation has bts&n through sandstone rock, all 
of which bad to be blasted ; so compact is t he material in eome of 
the cuttings that the sides stand safely at a slope of one-eighth to 
one. At two or three placea tuonel:1 are carried under the road, to 
avoid the necessity for brldgeo; owi11g to the density of th_e rook no 
lining is required. There are a number of level. croaa10gs 1 tbe 
p:atee will probably be kept by the men engaged 1n the repaua of 
the permanent way• All aloog the line there is a steady rise, fre­
quently at a gradient of 1 in 33. At the V .-Hey tb~ l_ine is 1,0691!. 
above the level of the se&; at Cox '" Downfall 1t as ! ,462ft.; at 
Ellieon's Toll_balj l ,7281t.; at Eigb~n-mile Hollow, 2,05Uit.; at the 
Blue Mounta1n J.oo, 2,3.98ft. ; at K•Df>'B, 'l'able Land, 2,863ft . ; and 
at Blaekheatb, 3,.>26ft. This latter is th~ highest level to which tbe 
railway je taken between Peorith e.od Hartley. The elevation 
gained betweeu Emu Plains and Blaokbeatb, a distan ce of thirty­
eight miles, is 3,439ft., giving an average gradient of 1 in 58; but 
the average gradienL from Emu Plains to Kiug'e '.l'able Land is only 
1 in 48. 

With rega.rd to the line from Emu to Blackheath, nearly the 
whole of the formation is-now finished. Four or five of the heaviest 
cuttings about the middle of the line are still in hand, some leogthe 
of fenoiog have to be done, and the banks require to be trimmed; 
but in three months, at the furthest, all the works will be completed. 
'l'he line was divided into three con tracts, the first and the t hird of 
which are being ce.nied out by M11. Watkins, and the intermediate 
one by Meaars. Duxbu.-y and Kerr. A few weeks since tenders 
were advertised for laying the permanent way, but the contractors 
whose tender was the lowest failed to comply with the conditione, 
and fresh tenders were invited. I n consequenoe, it is understood, 
of the second series of tenders being considt!red too high, it has been 
determined to call for tenders a third time. After leaving Black­
heath the line d escends at the rate of 1 iu lio to the Soldier's Pi11ch, 
whence it rises with a gradient of 1 in 66 to Shepherd's Tollbar. 
Near th is place t he line parts from the main road, and will only 
onoo cross it until it reaches Batboret. The chief reason for this 
deviation ie to avoid the st&ep descent into the Hartley Valley; and, 
consequently, the steep ascent of the range beyond. The Hartley 
V alley is only 2,286ft. above the sea ; by ~Uiog the rail way through 
Lithgow Vall&y, which is 2,975ft. above the sea, the descent, and t he 
~ubsequeot ascen t, of 689ft. is saved. Tho r oad along tbe celebrated 
Victoria Pass, constructed· by th.e late Sir T homas Mitch4!1~ ie ex­
t remely steep; for a length of SOh. the incline is 1 in 6, and the 
ruling gradient i.9 1 in 8. Instead of following that road the line 
diverges to the northward upon the Darling's Causeway Range. 

. There ia an easy descent for some distance, and then an ascent, 
until a higher level than that at B lackbeath is reached. The Une here 
comes upon the track known as Bell'cJ line of road, and following 
generally the rattge between the Colo and L ett riven~, on whicb 
that line was taken, descends at a gradient of 1 in 50 to Darga.n 's 
Creek, the chief tributary o! the river Lett. Thence the line rises 
a~ 1be rate of 1 in 33 for a length of a mile and a-half towards the 
Clarence Range, which is a continuation of Hassan'e Walls. 
'.l'hrough th is mountain there ia to be a through aaud.,tone tunnel 
639 yards in length, exclusive of the cutting& at eit her end. Here 
the greatest height is reached on any part of the line between 
Sydney and Bathuret, the level being 3,65flfr.. above the sea, and the 
top of the mountain being 8,753lt. above the sea. This is stated to 
be by far the highest level attai.ned by any railway in the world; 
this line contai.Ding a greater length of steep gradients and sharp 
ourves than .aoy other. Beyond the t unnel tbe line commences t he 
descent into Litbgow Valley. In order to r eaoh a lower level 
•nother zigzag is reeorted to, of much gre.ter length t han that at 
L apstone HUI; the line retraverses the face of the spur, descending 
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along t he zigzag at the rate of 1 in 42. The rocky spur along which 
the zigsag will be taken-is extremely abrupt ana craggy. Two 
t unnele, of 89ft. and 76ft., will have to be e:rce.vated ; and retaining 
walla for tbe support of the line will have to be carried up 
from a eoniiderable depth- at aome places of 30ft. or 40ft . 
The zigzag will be three-quarters of a ruile in length, and it will 
obtain a diJfarence of level of 220ft. ; a descent of 674ft. being made 
in a length of about two miles and a half direct distance. T he lioe 
follows the course of Litbgow Valley through a. tolere.bly level 
cou ntry, taking eome land belongiop: to Mr. Thomas Brown, at 
Eskbank, and proceeding to where Bell's line joins the Mud gee-road, 
about two miles from Bowenfels. Here will be the station for 
Bowenfels, on land belon~:f to Hr. An drew Brown, and opposite 
to his residence at Coer The line oroaaee the Mudgee-road, 
near Farmer's Creek, and thenoe riaea a t the rate of about 1 in 40 to 
Brown's O.p, ud proceed• parallel wil.h the road to ?ttorangaro, at 
tbo Middle Biver. the residence of Mr. p. Sidoey ; thence it ascend& 
at the rak of 1 in ~ to the summit of the Middle River Range, 
where a tunnel, 216 yards in length, will be made, from which it 
descends to Cox's River at the rate of 1 in 40, making a. descent of 
300ft. The end of the line ii at Piper's Flat, a bout a mile oortb of 
Wallerowang, the residence ed property of Mrs. Walker. The 
station will be about a mile to the westward of tbe Mudgee-road ; it 
will be a diatanoe of nine miles from the Western-road at Meadow 
Flat, niue miles from Bowenfela, and f:!fc miles Bathnrst by rail­
way, anchbty milea-lrom Mudgee. M ow Flat.ie about twenty­
one mil• from Bathurst.. 

Plane and sections o1 the exl.euton from Blackheath 88 far aa 
P iper'a Flat, a length of Ualrty-one1 miles, were eanctioned by the 
Colonial Parliament inA.up,st, laM; and in Novembe.r, l8li4,a con­
tract wa8 taken by Mr. Watkios for t he format ion and aleo for the 
permanent way for a length of sixteen and a half miles, to ~~m­
plated In two years. T he works were commenced ~t the beg•on1ng 
of the year, and already more than 140,000 yards of excavation have 
been ehtfted; the formation ie conetderably advanced, and a quantity 
of rook from the cuttin:gs has been stacked in preparation for t he 
ballasting. The works a t the Mount Clareoce tunnel are 
also in active ope'ration. Three shafts, of the respective depths of 
128ft., 117ft., and 97ft. , have been sunk to the required level. From 
these, and also from the entrances, headings are being driven, ao 
that the excavation will be carried on from eight different points 
simultaneouely. Three parties of sur veyors are engaged in com­
pleting the levels for the remlliniog portion of the line sanctioned 
by Parliament, and it is e:r.pected that the working sections will be 
ready for tendering i bis winter. Shor tly b efore the plana and 
sections for the extension beyond B laokbeath were laid before 
Parliament, a representation was made to tbe Minister for W orb 
by Mr. Geor~te Jarvia, of Hartley, that e. better line than ~bat 
selected by: Mr. Barton could be obtained by going through the 
town of Xartley. The line proposed descended the range about a 
mile from Blaokheath, and pasaed round the south of Mount 
Victori.a. Mr. Barton having made a survey of the proposed lioe, 
r eported that it preeented. ioau~able engineering dit!lcul~ies; that 
tunnelling wquld be teqQU"ed fo~ 4.100 llnur yards, of wh1cb 3,666 
yards wontd b e through granite, and the remainder through ea.od­
atone; that impracticable gre.diente of 1 in J.2t, and 1 in Bt for long 
distances, would l•e neceesary, besides a number of a lengthy 
viaducts, oue of which, over tbe tributaries of Blackbeath Creek, 
would be 600ft. long an d 220ft. high, aud another 800ft. long and 
100ft. high. The greatest ob3tacle presented was the fall from the 
head of Blaokhe&th Creek doWII to a valley that had to be crossed, 
and where' the line would have bt en 500ft. below the level of LiWe 
HarUey. Alr.hough the contract now taken for the permanent way 
terminates at Black heath, it is probable that a. length of three or 
four miles beyond will be included iu the line when open for traffic, 
a site havinlt' been selected for a station at the most convenient dt.a­
taoce from Hartley. To sum up the works ou the four contracts 
now in band we may state, that the excavation on No. 1 amounts to 
462,000 · yards; on No ~2, to 8'4!9,000 ya.rda; on No. 3, to 850,000 
y-ards; •nd on No . ., to ~70,00~ yards, making ~ tota:l ·?f. 1,61l,UOO. 
F rom Piper's Flat tbe hoe will ascend the ma1n Davtdtng Ra.uge, 
wbicb it will cross about two miles north of the township of Rydal, 
also crossing the Western-road near Solitary Creek. I t will then 
follow the villey of this creek aa far as the F ish River, at first south­
ward to Sbdwatls, and tb.eoce in a westerly di.rection. Keepiug on 
the north aide of the F ish River, it will pass round Taraua Moun­
tain on to Dirty Swa.mp, a continuation of Frying Pan Creek ; 
thence it will go through Tyudale'e H ollow, about t wo miles north 
of the township of O'Ooonell, and ebout four miles south of the 
Green S wamp, which is close to the Glanmire diggings. The 
reoJa.iniog course of the line will be through the toWDbbip ot Raglan, 
and thence through Kelso • to .•B•thursr, oroaaing tbe Macquarie 
River. a llttlll higher up tban the Denieon Bridge. The station will 
probably be between Russell and P iper atreets, within a short distanoe 
of the centre of the town. T he site 6tated to have b~n &t!l~ted by 
Sir William D eoieon as tbe most suitable for a stati?n was t he re­
serve known as·tbe Ordnance Ground; bot, besides other (lbjeotiona 
to that site, in t he event of tbe railway being continued further, it 
would have to be taken through the centre of the towo, for whioh 
some of the most valuable land and buildings would bave to be 
bought. From tbe aurvey at p resent made ot this line it is not ex · 
pected tha.t · the works wUI: be so bea.v;y as upon some of the 
other lines. On the westerD aide of the Dividing Ra.oge grs.nite 
is met with, but it is not known to what extent the cuttiogs will be 
through that material A numbe.r of bridges of various sizes will be 
required to ca(ry, the line over Solitary Creek, which will be croeeed 
about sillteen times in a leng th of n ine miles ; the largest of these 
bridges will be about 100ft. in length. T be gradients wiU, for tl.ae 
most part., be e!¥Jy ; the line will ascebd the Main Range at a 
gradient of 1 in !H; then it will descend at 1 in 100, 1 iu 60, aud lin 
87. Th e worst gradient OD the line will be 1 iu 33 Cor a length of a 
mile and a quarter, cr988ing the range between Dirty Swamp and 
Tyndale'll .Hollo~ ; and there will be a descending gradient of 1 in 
4V to Batburst Plains. Tbis portion of the line, although hsving 
very easy gradie11ts and light work, is necessarily rendered tortooua 
by the roughneea of the colllltry through which it passes. The dis­
tance of B-~hurst from Sydney by railway will be about 14::1 miles, 
being twenty-two miles longer than by the road. It would be 
uaeless to 6peculate u to when the line will be completed to 
Batburst ; but there is some probability of it:! being opened for 
traffic as far as wha' wjll be calibd the Hartley station, about forty­
one miles from P enrith and seven~y-ftve miles from Sydney, early 
in 1867, .. 

JoisT-STOOK CoJQ>ANY LJ..w-Tus LONDON EsotN'EEBtNO Coli.PAlU 
v. OoLE.-lt bas become a very interesting question to many, what 
makes a man a member of .a j oint stock corn pany, and whether he 
may not at h.is own option strip himself of tllat character, aod re­
pudiate further liability by resigning or withdrawing, and by for­
leitiDfl all t be .money he may have paid in the shape of deposit oo 
applic:u .. ion and allotment. 'I'hat was the question r aised in the 
above action. Mr. Ogle, the defendant, had applied ftJr shares in the 
company in the usual form, and iu due course received a letter of 
allotment, on.which he paid a deposit of £125. Mr. Ogle afterwards 
changed his mind, and became an&ious to relinquish the sbare:s and 
t o withdraw from tbe company, forfeiting the amount he bad paid by 
way of deposit. The company, however1 were unwilling to part with 
him, and therefore they placed his n ame upon their regiswr of share­
holders as a member of tbe company, and now ~uold him for calls 
made upon bim in that capacity. The action was tried in tbe Court 
of Queen's Bencll before tbe Lord Cbief J ~tice, tile defendant'• 
COIUlSSl contending that he had been improperly placed upon the 
register because he had not signed the memorandum of associat:on. 
The Lord.Cbief J tlllt.ice,. howev~r, t hought that tbe words ot the Act 
of .Parliament were clear e,nd precise, and a verdict passed for the 
plaint iffa, su.bject to the poiut of law whether, under the circurn· 
stances, the statute made t he defendant a member of the compauy.­
ftiO"MY Marka &!.WD. 

• 



ov. 24, 1865. T H E ENG I NEER. 

LETTERS TO THE EDITOR. wealthy maDuracturer. I trus~ lbl1 
1ideratloD ID your colomoe. 

subject wiU receive due coD­
A Puuru. 

(We do not hold ~n~r.JIJU F'UpOftlible for tk opiraio111 of our 
Corruport<knu.) 

PROFESSIONAL QUALIFICATION. 
Sm,- 1 am glad to eee from your editorial or tbo 17th inel., ~at 

yoo bave at last takeo up tbe batoo in favour of a proreeaional teet 
of qualification ror tbe imporlaot dotiea of ao engineer, aod ae your 
eeoumeutt eo cloeely coinoide witil my owu ( 1111 evidenced by a letter 
yoo were kind enough to inaert lo your j:>ornal or J uo& 9tb ), you 
will per baps accord me a few lioee or aupplemootary remark &o your 
able atllcle. 

A ' you juetly eute, il beoomee a matter or extreme difficulty to 
decid& wbt-re ' 1 qualificatioo enda and qoackery begins," tbererore 
tbe Immediate adoption of any arbitrary al&Ddard (whereby &o att.at 
or annul the aeiomed poeiliuo of aoy man) would be doing ao lojury 
to tbote wbo are at presen t practiaiog, bot. whose dDcieocy would be 
found conelderably below pt.r; and ae tbeee form a goodly proportion 
or tbe ao-oalled "profeaeioDal men " of the dayl it moat neceeearily 
be a work or time to bring this mucb-to-be-dea red ' 1 diploma" sys­
tem lotooperaUon. 

I would therefore suggest, ae a preliminary atep, tbat younelf aod 
Olber engineers or lcoOWD 6Cieotifio atuinment, CODBlitote t. board or 
enmloer1, and tbat yoong eogineen be iovited to offer tbemeelvet 
for examiDation-&o receive u tbe reeult oertUlcatea of tbe fir1t , 
eecood, or tbird grade; tbe eeoior wrangler lu eaob subject beiDg 
admitted as member ol ooe or otber of the lnetitutee. 

A t eome rotore period it would be po~~ible &o obuio a charter of 
iocorpr ration, and tbese candidt.t.ee might. boocerortb take rt.nk t.1 
11Jutel'll, B•cbelore, or Pt.SSeee or Engineering, and might be 
ioitialed u M.C. E. or M. M E., B.O. E. or M E., C:E. or Al. E. 

01 course tbo board would be befit qualiOed to jodge respecting 
the athinmente required for eacb grado; bot I should susgeat 
similar paper8 to tboie given &o candidates lor tbe engineers' depart­
ment of tbe lndtao Ctvll Service or tbe Naval Engineers, witb, 
however, a more luhy developed practical wariog. 

For tbe C. or M.E., I sboold COil& id er the following course aofB­
cieut. :- Arllbmetic and moo6uratioD, algebra, iDcluaive of quadratic 
equations, plane and tpberioal tngooomotry, •od tbe first six aod 
patt. or tbe eleventh aod twelfth bookl or EucUd, mechanical pbllo-
110pby, and ite practical applloatloos. Tl.e prort!IBiooal part to 
embrace deslgolug, drawiog, eetimt.tlng, and torveyin~, witb ao 
ootlloe or prolesetonal jon prudence of worka and 10rv1cea; these 
latt"r papers to be exteoeive io applia.tloo, aod framed , of course, 
to 1olt t be civil or mecbauical tendency or tbe candidt.te. 

For tbe Bachelor tat I 'bould soggnt a further excellence in 
the abovt, aud Include oooio eectiooe, u d tbe differeotial aod 
lolt?grnl calculus. TLe Mt.btA>r't! certificate would be oblt.ioed by a 
reOnerueot upon tl.te preceding, aod acquaintance wttb tbe wrltiogs 
of aocieo~ aud modern authors. 

Tbts acb~:me may by Bome be tbo~;gbt vialonary, but. I feel coofi­
deol that tbe course roughly 1ketcbed could be euily overcome by 
aoy ooe de .. lrooa of so doing, and we thould ohimt.Uiy raise our 
pTofe Ion to a potition more iD accordance wltb Ita varied require­
menta. 

Yuur ecbeme of/upilsge also presents some reatores worthy of 
notice, bot 1 abool go further ba.c:k, eod obeerve tbat oor ordinary 
ec:bool tuitioo btl8 oot kept pace witb tbe adnoC()meot of tbe age ; 
as e:umplt'1 wbo iB not t.wt.re tba~ a boy'" aritbmeilc daye are spent. 
in calculating the hre t.od tret of tea, &agar, and treacle, or io _tlo~­
wg tbe vt.lu~ of so many yat"de of t.ape or broad'clotb? Agato, m 
meosuratton or sunfying, be meets with a moe~ happy combination 
of triangular, square, or circular field!', aod caD determine with 
accuracy tbe dit1taoce of the moon, or betweeo two ambiguous 
poiols A and B, by conjuring with a table of logarithms; l!ut as rar 
as avpllcatloo to obtt.io any measurement or tbe sobool yard or 
common bard by, or tbe recogoitioo of a theodolite, and ita adapta.­
t ioua for findiug tbe helgbtof tbe pariah steeple, In tbese he is quite 
at fault. Llt Ull oext foUow him to tbe drawing le860D; he Lbere 
ltaros to pourtray tbo likeoeee of eome piece of mechanism on 
aootber paper, generally by tbe enlargement. and o:utrgeration or Its 
proportions; and t.fter outlining thia elBgy witb a decoction ol ink 
aod wat.er, be elaboratee tbe wbolo by a dtaplay of water colours; 
but as far u koowiog wbicb la bolt, out, or wuber, neck or 
coupling, 01.10 term may be •ubltltut.ed for aooLber wi thout. iDjllry to 
hie prt:COuCt'ptloos. 

llereo, theD1 1 consider, lite the ftroDges~ argument for tbe eat.a­
llebment. of a aobool such u you recommend, vl%.1 for the stody of 
"Practical Eoglneertng.'' 

As 1 have already taken up too mucb of yodr time aod apace, I 
aball out endeavour to deeoribe tbe eDtraoce of the above school­
boy loto tbe office or workabop, wbere be I• instructed ioto tbe 
tD)SUriN or mixing iok (a t;ood black and DOt tco tblo) t.Dd 
ooloure tracing aod ruuoiDg eruode; or io&o tbe oo~uitableueBI or 
leadto puocbd1 aod buvelled or. loJt.-bauded 1qut.ret, &c. SofBoe. il 
to ~ay, tb•t. at tbo espiry of b11 apprtolloe.btp-ooleu be apph~ 
bi~H manfully out. of working hours- be t.e compet.eot to obtata 
the sum of one guloea per week, or be appet.rt lo yo11r priote olfer­
iojl' blm~lf u an lmp·over, ealary oo object. 

Nvw I coot.elt that tbU low tbb cuuld, In moet instaocee, be 
a voiced by adopting proper modea of ln~truotion, and by tbe youog 
mao kuuwlog tbat without paeslog a tborooglt e.uwinatioD be will 
be unable to obtaio a lic:t>nae &o practi~. thereby fmprov1Dg the io­
tellt:ctual att.toa of our ruing me m ben. 

I eocloee my card, and (if you cao obuin tbe oamea of gentlemen 
willing &o undergo Lbe oDeroos dutiea of eJtamlot~l'll) whatever Ilea 
ID my power for tbe adnccemeo\ of tble object ahall be wllllogly 
reodvred. 

Oldham, Nov. 21, 1865. T . M. 

Th"V&'\TORS' BIOBTS. 

Bua,-Ir tbe Lord Chancellor's deciaioo, of wbich I enclose report 
extracted from tbe Timu of tbe 4th in et.., io tbe cue of Matber u. 
Greeu be oot reversed, lt follows tbat a joiDt pa~ntee (tbougb tbe 
sole iovootor) bu oo claim opoo bie wealthy partner to pro6te 
arielng out of articles maouractored aod aold uuder a joiut pt.tent, 
unless a epeclal COD~ract bas beeo made to that elfecL 

Very mt.ob bae been eaid or lt.te about tbe lnj111tlce of our patent 
laws, tbe management or the fonds arlaiug from tbe at.le of letters 
patent and Lbe dllBcultJee inventors have to cootend agaiDs~ in 
secoru;g tbeir lotereet.B. Mucb remaioe to be at.id aod more &o be 
done OD those eubject., but. ootbing hJLbert.o bae occorred or eucb 
importance to tbe ioveDtore of tbie coon try u tbe judgment glvoo 
io tbe above cue, a nd u I aaid before, uolees tbe aame be reversed, 
t ben a new era ou tbia eobjoct is inaugurated. 

By that d tcielou oo inventor honcerortb mnal trust to bia co­
pateot.ee'• honour or partnenblp, as beret.orore, bot must bave a 
epeclal coo tract that certalo proflll aball_be paid to blm ae bi~ eLare 
io tbo IDtertet to be derived from any ]Oiot patent; otberw~~&, bo 
will bave to look OD patleotly, perbt.ps sL&rve, aDd it may be die, 
wblle bis opulent partner gro w• ricbor oat of tbe retiU'l.\8 from tbe 
pa~ot aecored in their joint oamea. 

Tbe dootrinea bithe•&o t.eted upon moet pua away, all mutual 
lnteretta DOIV exiatiog may be uvered at aoy moment; oo j oiDt 
pakolto will be entitled to a ebare lo tbe profiw arlaiog rrom a JOlnt­
J.tllleut (uoltu by epecial coD tract); and any joiDt pateot.ee may oow 
maoofacture io bia owD name lrre.pectlve of bla co-v-rtner or oo­
putuertl, dutroyiog or reveniog alf uiatlng intel'&lta. 

Tbe IDveoUve ft.eultiee uiatiDg 111 tbe artlzan's mind of thla 
couotrJ will be checked for lt.ek of ooD8deDoe. What cao be dooe 
iD tbi• matter ? Sboald not all Lboee whOM IJlterelte are affected 
b1 tLia juJI(Dient consider tbe cue u tbeir owo 1 
Sub-~queot inventor~ ebould take knowledge of tbie import&ot. 

jodgroeut.-lbould eecore pateotl iD tbelr owo namee, aud nol give 
op tbelr r1gbl! &o others, except by 1peclal oootrao&., sett ing forth 
the amooDt to bo paid to tbem by tbelr oo-pal.eotoe-, who may be • 

Leeds, November 20tb, 1865. 

COURT OF CBANOERY, LtiiCOLS's-OOJ, Nov. t. 
(Befort tit• LORD 0UAKOILLOR). 

IIATUIR v. ORIIK. 

Tble appeal from a decllion of tho ll&~tcr of the Roll• "'as argued before 
tba Iona vaca~lon, and et.ood over for Judl!ment. Jt apponed from the c:uo 
that tbu dofendant, Tbomu Oreeu, bad CIU'l'lcd oo b111ID018 at Leoda u a 
manufacturing eooglneer, and w., a maker In partlculu of Jawu-mowlna: 
m•cblnoaand rollen ; and alJO bad a retail •hop In Vlctorla-11treet. Bolbom, 
which"'" lll&OIIll!d by bla ton, WlllOUJhby Oreen. Jo Lb& latter pan or 
tbo yur 186t Wlllou.bby Green j oloed bll lather a\ Leedt u partou, 
whou tbo London bualoeia wu carrted on by the plaint If dowu LD tbo year 
1803. Le~.~.en patent bad ~en obtained In the Joint oam• of the defendanll 
and the plalnUII for lmprO\'Cmeuta In the cooatructloo of Jawo-mo•'lng 
machlnet, .tc., and the defendanu bad been lo the habit of anotmg 
llccntc~ aud rocolvlog royt.lttlll on tb& ~ale of tba m.acblnee. ln 1863 dllfe­
renOCI aro1e between the pt.rtlet, when the plalntlll' lllod bw bUI f>Jr t.n 
account, olt.lmlug, u partner, a ebaro In tlio royaldca received by tbe 
dotondt.nte, and to.1ltting upon ble right to tb& profttt of tbo London 
buelneee1 which, he alleged, wAS biB owo, although carried oo In tbo oam& 
of tho aofendantt. The defondaota coot.cndod tbat bo wu merely tbolr 
managing agont. Tbo evidence and corr•pondeocc extended to a con­
tldorablo length. t.nd t bo lluter of tho .R ;lie, although negativing tba clalm 
of the plalnu.ft to be a partner, mt.do a dCCTeo In bill favour u 1.0 a tbt.re In 
the royal Ilea t.Dd comml.lll.loo, and directed t.n t.tlCOUDt to be taken. .Mr. 
Southrrata t.nd Mr. Kiorrdon appeared for the plalntlll ; Wr. Se1wyo and 
llr. Pbet.r for the defendAntt. Tbo Lord Oht.ncollor thlll morning delivered 
judgment, and, t.ftar carefully revlewlntr tbo ovldenco and the correapon­
denu, eald tbt.t with rupect to tbo lint part of the cue, namely, tbe clalm 
or the plalnhlf to a tbare In tbo roy•ltlo•, be thourbt the nldeoco wu not 
eaiBclent to robu~ ~be a.enion that tb& plalourr wu J"lnlly toureat.ed with 
tba dereodantt In the letter~ patent. Thlll lntoreat, however, could not 
confer upon him a rla:ht 1.0 claim a ehvo In tba prollt.s mad& by hi. co­
patent.e•, uolea \hero was a apeclal contract 1.0 that elfoct. 'lho right 
under lot ten patent wu to exclude all the world from tho benellt dertvod 
from tbom exoopt the rrraut~ of \be pat.ent: but I her& wu nothing In tho 
law to rC3LrlcL any of tbo julot p~rotcntoo• frnm euch bono6t. Tb11 could 
only be dono by epoclal con"t.et, aud. Lberoforo, 11a none •uc~ elletcd In t ba 
pre•ont cue, the cM a: of the plaintiff on thla a:round mun ba r~JocteJ, and 
the decree of tbu Muter or tbo RoUt reveraed. Wltb retp..ct lO tbo &C<~Dnd 
part or the cue, tbo claim of the plalnttlf to t bo profttt of tbo London 
bualnOM, be, tbe Lord Cbaoe<;llor, wu or o,..lnlon tbat the evidence proved 
that tbe plalnUil w.ot only Lbu mt.nt.glng agent for tbo defondt.ntt, and bo 
bad CODICQUenUy wholly fat.led In &~tlbllthlng any Ulla for rellef. Tbo bill 
wun ba diAwlteod with ~la. 

COMPRE SED MOIST BOT AIR ENGINE FOR MARl~E 
P URPOSES. 

S1a,-On Saturday lut a trial or a boat propelled by a ligbt 
portable moist air eogioe name off on tbe 'l'bamea at Lambatb. The 
boat Into wbiob tbe engine waa placed (without aoy fitting or alt.ert.­
tiou of the boat) is 22rt.. Gin. long by about 6ft.. Sin. beam, and 2ft.. 
deep, and ia capable of seating from tHt.eeo to tweuty ;~enoos. 1'bo 
boa~ iB an lroo ooe, built on tbeLake of Geneva, by M. Obilloo, aod 
was eoot over to tbe 6r&t lnteroatiooal Exhibition, t.nd preYioosly 
&o tbd robbery- which it seems t.e commoo to all premiaee oo lb1t 
Tb• mea-bad a haodeome t.ppearaooe. The eogioe bu ooe oyliodn, 
4ln. dit.meter aod 12in. stroke, drtvlng a pair of ligbt paddle-wheels, 
3ft.. diameter, about eighty revolotloD.a per miDuw. Tbe power of 
the eogiDe ia about 1-boree p11wer nominal, aod the weight or the 
boiler aod eogiDe ia about 300 lb. Tbe maxim11m speed att.aioed 
tbrougb tbe watar waa six miles au boor, but tbe average speed wae 
11boot five miles. T be consumption of fuel in three boors' work 
was a peck of gaa coke, wbicb cost reuil 1iJ, aud 41b. of coals, Id. ; 
tnt.al 008~ for th ree bours, 21d. As tbe boat is capable of carryiDg 
1i tons of coal, i~ would be equal tot. voyage, in smooth still water, 
ol between 8,000 aDd 4,0UO miles witboutfurther rttel. The reuoo 
of tbe extraonlloary economy of fuel arbee from the ose of the 
latent bet.t of the ateam ae motive power, but wbicb, aa I pointed 
out ID a former communication, is wuted in all s~m engines. 'l'be 
engine, wbeo not required for tbe boat., iB easily lifted oat (and iD 
my cue iB t.biolotely oeceuary, or it would be all etoleo), and ma1 
be uaeu either u a ltgbt road eogine, or as a 6xed eogioo of 1-bor~e 
power, working for leEs tban ld. ao bour for fuel It eeeme ex­
traordinary tbat the preeeot steam eogioee ebould continue to be 
used io steam vesaele, enuiling, u tbey do, a clear loss of half Lbe 
ruel and two-thirds ibe apace occupied by tbe engine. 

Sneral omuibua proprietors would bt.v~ l>een willing to &tart 
omuibusea ou my plt.n, but are deterred from tbe fear of iofrioglng 
tbe letter of tbat absurd legialativo enactment requlriog a rod lla~t 
aod a&oppage1 and a speed of oot more tbao lwo mtles an hour. 1 
suppt>ae tbe originator, having •een a noisy &irioultural eogioe at 
worlc, couoluded \bat all englooa muat be of tbe same descrlptioo, 
aDd require tbree persoos to maDage them. My little locomotive il 
eully controlled by a child eight years of age, and mt.kea le., ooiae 
Lban a ub, a nd oo smoke. Our boasted liberty does oot bear com­
paHeoo with tbe absence or it, as we are told ia tbe ca.se in .France, 
but wbere, neverLbeleea, locomotives are allowed t.o ru.o on tbo 
common rot.de without thoee ridiculous restrictions. 

November 21, 1865. J • p AU:EJl 

--
MECHANICAL I DOST&Y IN BE.LOIO.Il.-(F,om our CorrupondtnL)­

Tbe Bt~lgium Geoeral Cowpr.oy I or tbe Coostructiou of Alacblnery 
and .Ratlway Plaot bas just it~aoed il41 report for 18Gt-6. 'l'be 
direotcrs announce a loes during tba year or £ 1,291, aod a.ccooot 
ror tbil ad9erse reaulL by atatlog that duriog a g reat part of tbe 
year orders for railway plaot bavo been auspeDded io coantriea 
supply log tbeir waote i.n Belgium. The director~ bt.Ve endeavoured 
to walnteiD activity in tbe oompr.oy'ct worlta by obt.aioing oootraote 
for tbe Belgian aute lioee, but tbey fouod tbe prioee at wbich work 
1.1 glveo oot oot very romuoort.tivo. Wbilo tbe prica obtaloed for 
tbe company's mt.nufactored products bave beau tbu. falUDg, tbe 
price of labour baa risen to a polo~ exceeding all estimates aod 
calculatiooa bitberto form ed on tbe eubjoct. 

Ta• HULL DocKs.- A good deal of talk of late witb reference to tbe 
Dull docks aod tbe Parliamentary notices bave beeo given on tbe 
subject. Tbe most importan t or tb111141 is an appUcatioo on the part 
ot 1 be Hull corporation for tbe dissolution and winding op of the 
Dock company, tbe vt8Ling of the docks in tbe bands of pobllc 
truat.ees or C()mmi,;sionera, and for power to the corporation to 
guarantee dock stock, &o, by n cbargo oo the borough lund. Tbe 
Dock Company seek authority to enlarge and deepen tbe West dock, 
110 ae &o take in Mesars. Earles' cement works; to construct a bridge 
over tbe railvay near Belle Vue-terrace, from tbe qu.y of the West 
dock; and to raise additional eb~re and loan capitAl.. Botb Lbe 
Dock Company and corporation apply for an extension of the t ime 
limited by tbe Dock Act of 1861. Powers are eolicited to take in a 
portion of tbe foreshore of tho River lJumber between Sunk 
Ialand and Spuro. Witb regards &o buainess matters at 
Leede, we may oote tbat the iron and machine trades are 
in a aati.afactory position, being fully employed in tbe ex­
ecution of orders. Witb regard t.o tbe Soutb Yorkshire coal 
t rade, it may be noted tbat tber" &I ill <OlUioucs to be a large tonnage 
to the metropolis. and the country markota from tbte district, ae well 
as from Derbyshire. Tbe prlco of bouae coal for London bu a ten­
d~OC,Y downwards, but fur Other duoriptions fuiJ rates are readily 
obtatned. 'fbe etenm co~l t rade ia briak for l>otb tiull and Orirruby. 
At the latter port there is o lorge number of vesselt1 anc.: wbicb wtU 
take out coals probably to tbe Balttc porta. Tbe ateam coal trade at 
Newcastle and other nortbcro ports be•ng alack, coUtery owners are 
ready to execot.e aDy orders that may come to band. For Sbellield 
and the iron districta in tbis loc.Jtty, a large quantity of coal u taken, 
and tber, la a lair loq11iry for Lmcolosbire. For coke thers u a good 
demaDd, for botb S~.ttOordabtre and Li.ncolMbire. Tbo master. in 
almoat all caaea have intimated their lotentlun not to pay tbe 10 per 
cent.. advance ; •od witb tbo refUI&l b~fore tbem Lbe d~legattt rer.re­
aeotlng the workmc.n me~ duriug tile put week at. Wombwel, to 
arrange wbat couno must be taken, aod when the 1trike, wbieh wUt 
event1.11lly take place, ab.all C()mmeoce. 
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NOTES AN'D MEMORANDA. 
SJP&ONI were taed in Egypt at lout u early ae 1450 B.O. 

RA.lJ'R 1Uo1 aud Peter Bawde were the drat to make article~ of 
caat lroD in England. 

Tnc ton11oity of silver is &o that of gold and platiDom ., the 
oombera 19, 16, aod 26!. 

Tu time required for the ligbt of the 6Un to travel to tbe eerth 
la 8 m in. 18seo. 

'fuw: emalleet vi6Dal angle 1.130 eec:., and ite aiz' on the reliJla tht 
8,000tb ol ao loch. 

Rowaro or " mllliog" lead wu loveD led by 'fb011. Hale, iD 1&70 , 
aboo~ wbicb time the 6r11. miU wae erected at Deptrord. 

IT was oot until tbe •ixteeotb oeDtory tba~ the preseDt mode of 
C')aliDg tbe backs of mirron witb qulckt!Uver aod tiDroU wu iDtro­
duOt'd. 
Tu~ origin of tbe clopsydra or water clock iB uolmowo, bot it t.e 

koown tbat tbe Britooe used it previous &o tbe conquest by J uUu 
Cmsar. 

Taw: Dutob, on visiting tbe Japaneac, found tbe batba_ or tbeee 
p~ople supplied with cold and warm wat.llr by mean~ of ptpes and 
copper taps. 

IN ono of tbe apartments of a vUla diecovered at Po!Jlpeii tbere 
wae a large bow window In wblcb the glue used was ll&t IJl lead like 
a modero ca.semeot. 

CoPPn and lead have recently been detected In boman fteeb, tbe 
iDt&ltioee of animals and poultry, &c., and eveo io the bodiM of 
cruetaoea aod soaila. 

Tac firat pertoo who is lroowu &o bave r&iaed water by meaDI of 
the bydraulio ram was Mr. Wbiteburst, a watchmaker, of Derbr. 
Be erected ooe in 1772. 

TuB aggregatAI weight of the atm01pbere bt.e beeo calculat.ed at 
upwards of 77 billions of tons, being equivalent &o a eolld globe of 
lead eixty miles in diametA!r. 

A.-. ol ject io molioo will appear to be at rest wbeo ita motion iD 
a seoood i8 to ita distance as l is &o 1,400. 

PLtHY lltalea that tbe Greeka Imported red cinnabar f_rom .Al~de 
700 years before the Cbria tian ert.; aod tbat _ Rome, tn W. wno, 
annually received 700,0UO lb. from tbe nme m10e. 

A soOT 1643 a Flemiog oamed Kepler esu~lished tbe first dy&­
bo\lltl for ~~car let in Eogl11od, at B<~w, our London; and oo that 
aoc.JUO~ tbo colo11r was called at Brat the Bow dye. 

UP to ~be year 1860 oo Ieee than flfty wells bad been suolt In the 
Grt~~tt Sabara de5ert by tbe Freorb. Tbe total quantity of water 
given by tbese wells amouota to 7,920,000 gallons per day. 

b 1682 the fire~ pum~JI.ng macbloes ever • • 111 Englaod were 
~t~t up by Prter Maurice, a German ougioeer, for tbo supply ol t be 
City wltb Tba•tH18 wat.-r. By mtane of tbese maobioes water wu 
raitied to t. belgbt of 120ft. 

Taw: repeal of the paper duliea bas beeo highly beneficial to tbe 
paper-malrera of Belgium. From four or five paper-'1111111 tbe oomber 
bu Increased to more than forty, produciDg more th.aa 20,000 t.ooa 
of paper aoou.lly. 

W .uca deprived of the a ir oaturt.lly coot.aloed io lt may be 
heat.ed to l uO deg. Fabreobeit beyoDd tbe boiling poi.oL h then 
frequently bappeos that tbe et.eam il suddenly diseogagod, ud an 
exploeioo is the coustqueoce. 

lN 1851-2 the cotton ban·esL in Algeria amounted to t ,500 kilo­
grammea, llnd io 1864-5 to 900,000 kilogrammes. The gr~al.eit iD­
create iu tbe harvest was in last year, that of the prev1oua year 
ODiy baving amounted to 865,000 kilogrammes. 

A x t:noa1 of clay aod gly~rioe has receoUy been tried for 
modelling purposes, aod bas been fouod to auawer well, aod &o 
retain he plt.~~ticity for a leogtbooed pe_riod a~ all tempera!oree. 
The clay must be well dried before it t.e maxed Witb tbe glyoenne. 

TB £ gr~ reuipte of all tbe Freocb railways for tbe 6rat oloe 
mot.tb~ ol tbe proseot year, for both the old aod oew oetworu, 
amount &o £16,419,384, abowing ao looreaae, as compt.red with the 
eame period of laat year, of oearly £ 00U,OOO. 

1B 1543 a oaval officer, ooder Oharlee V., ileaid &o have propelled 
a eb•p or two hundred toos, by et.eam, In tbo harbour of BaroolODL 
No 14.:C0Unt or tbis macbinory t.e extant, except tbat. he bid a t.rge 
copper boiler, aod that paddle wheels were eu..pended over the lidae 
of tlJe ve!lael. 

lH 16i8 engines were constructed by Uaotefeuille aod H oygbeoa, 
wblob derived their motloo from the oxplosloD of small cbuge~ of 
gunpowder within their oylinde,... I n tbe same year Raoteleullle 
proposed tbe altt:rot.te evolution aod coodonaa,ion of ~e Tapoor of 
alcohol in eocb a maooer tbat oooe ebould be waat.ed. 

Ae et.rly ae 1236 tbe corporation of LoodoD commenced &o la1 a 
eix locb lead eo pipe from some eprioge at Tyborn. 'I' bill is auppoeed 
w Lue been tbe tlrt~t attempt to ooovey wall:r to the C•ty U&roo1h 
pipes, aod 6fty years elapled before tbe work waa completed. T be 
ptp• wore formed or sboet lead aod jolned at the aeame. 

'l'n.a tboory of trt.otfuaion of blood ae a cure for variou din••• 
is oow receiving cooaideraile atteotioo. It bu beeo found that 
lire may be &Uilained ror some time, without t.akiDg food, by meaaa 
of l rt.Darueioo of blood. It is also euggeated as a certalo cure for 
oon&omptfoo, if tbe operation be performed lo tbe early et.age. 

M. OB:cvuOIL, of Paris, has d iaoovored a plan by wbicb anoieot 
et.aioed glue may be perfectly reoovat.ed. T be g lw il removed 
rrom IU settiog, a nd immel'lled for eeveral day• iD a aolotloo of Clll'­
bonate of eoda, of a epectfio gravity of 1·068. U il tbeo waahecl 
aDd dipped for a few boure In a tolutloo ol bydroc:hJorio acid of a 
epecl6o gravity or 1·080. 

Is forty yf'ars, from 1790 &o 1830, llexioo produced, according to 
tbo MWng JouTTI(J~ £ 6,486,453 wortb or ttold, aod £189,818,082 of 
eilvor. Cnili £ 2.768 488 of gold, .ad £1,822,924 of silver. Boenot 
Ayree, £4,024,895 of gold, and £27,182,678 or silver. Roui&, 
£3,703,74.3 of gold, aod £1,602,981 of 6llver. T otal, 1880 millioae 
6krlinp:, or 47 millions per aooom. 

HOIISOI.DT stated tba~ guano il depoeited io layers of sort. &o 60ft. 
tb iolc OD tbu grauite of many or tbe Sootb Sea ialaodt or the COlla~ 
of Peru. During three hundred year~J tbe layer of guaoo depoeltAid 
ia only a few llooe In tbickne•e. Tbilsbows how great mo.at ban 
beeo &be oumber of birda, aod bow muy oent11rles moat hne 
elapeed to form tbo preeent guano beds. 

'J.'n oumber of locomotive~~ OD the railways of Great Britain, at 
tbe oloee or 1861, was 7,203; while at the cloee of 1868 1l wu oDly 
6,643. To tbo locreue of 660 bore diaoloeed, EDglaod and Wal• 
contributed 861; Scotlt.od, 168; aod Ireland, 81. At tlle cloee of 
t.est year EDgllab aod Woleb raUways bad 5,7081ocomoth'• betweeo 
Lbem ; Soo~b rallwaya, 1,072; and Irilh railways, 423. 

Luon pi pea were used by Arcblmedea to dlitribu~ water by 
eDgioee lo tbelargeehlp boUt for Woro. Tbe fl,..t impronaant Oil 
tbe aocieot mode_ of m•kiog leadeD pipes wae matured In E.,sland 
ID 1639. It oona1ated in cutlng them oomplete In abort leog&hs, la 
moulds placed in a perpendloolar poeltion. Alter a number were 
et.tt, they were united ID t. 88parate mould by pouring hot metal 
over tbe eDda uotil tbey rao togelber. 

S ILVU was formerly round lo such quanlitiea io Spt.iD that 
accordlug &o Pliny, Haoolbt.l tlltr&cted a <L.IIy quantity equal iD 
value to £ SUO, lrom a mloe worlud by btm oear Cartagf'DL Oato 
dehvend ioto .tbe treasury 26,000 lb. of eilver iD ban, t.od 120,000 
In money, beatdes 400 lb. or gold, all of wbicb be acc:umolated t.o 
Spain. Helv..tiWJ, wbo wu onlJ governor of Aodaluai.a, delivered 
87,000 lb. or 6ilver io COlD aod 40,01.0 lb. iD bars. 

Tbe Ui8 of paddle wbee~ ror tbe propuleioo or boats dat&l from 
a very early period. R.>m11n palles• were oc:afilonallJ moved by 
ttem, and Robertoa Valturlos, lo bil De Re ~Jilitari, VeroDa, 147i, 
l(lvea a 6gore of • galley wltb Ave wboeu lo et.cb 61de. Ao old 
Eoglieb writer mentiODI tbem lo 1678; and io 1~2 a borte tow­
boat. with paddle wbeel.e wae used at Obatbam. Jn the cue of the 
Boman plleye, ox eo were used to move the paddle wheele. 
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Tma invenUon, patented by Mr. J. Ramabottom, engineer, Crewe, 
CODlllats, fl.rst, in supporting the hammer bloou of duplex steam 
hammers upon rollers mounted in fixed bearings. 

The second part of the invention relatae to the apparatllll required 
for aapporting and moving the articles to be hammered. and it 
conafsts in anpporting the rails upon wbloh the track for the ingot 
travels on a rocking frame or platform, or in tn.versing the aaid 
rails latenlly for the purpoee of keeping the article to be hammered 
midway between the hammer heads, eo that both sides of the article 
may be struck simultaneously. 

Also, iu aapporling the ingots or other articles to be hammered 
in centres fixed to headstocu, one or both of which is or are 
movable, to provide for the elongation of the article; or the article, 
partioularly when of cast ateel, may be provided with pivots or 
gudgeons at tbe ends, and supported in V bearings, or on anti­
friclion rollers on separate trucke, tbe distance between which 
is at liberty to increaae as the article becomes elongated by tbe 
hammering. The V bearings, or antifriction rollers, can be 
raised b1 screws or inclined planes, to keep the article, as regards 
tbe verucal position, in line with the centre of the hammer blocks. 

And. thirdly, in applying steam or other power for giving 
motion to the trucks supporting the article to be hammered. Tbls 
may be effected by the direct application of steam or water preesure 
to a piston or raUl connected to the truck ; or the truck may be 
moved by rack and pinion, or by a screw, or by rollers acting on a 
friction bar, or by other suitable combinations of machinery, the 
object being to economise manual labour, When the articles are 
not of sufficient weight to require steam or other power for moving 
the trucks, they may be moved by a band winch, either stationary 
or attached to the truck. 

Fig. 1 is a transverse section, and Fig. 2 a aide elevation of a 
duplex suam hammer constructed in the manner described iu & 
previous specification, No. 924, 1862, to which the present improve­
ments are applied. a, a, are the hammer blooks, furnished with 
aide llaoges a', supported on the rollers b, b, which when the 
hammer blocks are moved to and fro by the direct action of tbe 
steam in the cylinders d (only one is shown), rotate in tbe bearings 
cast io or fixed to the bed plates c, c. The piston rods of the steam 
oylindere are connected to the hammer blocks with an elastic pack­
ing, and the simaltaneoua action of the hammer Llocks is insured 
by the ri~bt and left--handed screws. 

Fig. 8 IB an elevation, and Fig. 4 is a plan, of that improved appa­
n tua for keeping the ingot or other nrtiole midway between the 
hammer beads of duplex steam hammers. (is a table or platform 
cast with rails for supporting the tn:ck w1Lh the ingot or other 
article to be hammered; this platform is 11opported on chairs, aod 
ia at liberty to rock ia them. Tbe shaft g is furnished with tbo 
handle g', and to it is fixed the lever g2, coonected by the link g' to 
the lever g4, which is secure4 to the unJfrside of the platform f. 
By thla arrao~temeot the attendant, by moving the lever g1, can 
cause the truck to tilt over in eitber directloo, and thua keep the 
ingot midway between the hammer facea; or, instead of making the 
truck to tilt over, as above descoi~d, the truck, with the ingot or 
article to be hammered, may be supported on ra!l.a capable of being 
moved laterally. 

Fig. 5 is a aide elevation, Fig. G a plan, and Fig. 7 an end 
view of a truck for supporting steel Ingots or other articles while 
they are being hammered by duplexst.eam hammers. k is the body 
of the truck, connected by erose beams, and aupported on the 
wbeela l, whioh run on the rails of the platform f. (see Figa. 8 and 
4), or on cross rails fixed to the floor of tbe forge. To one end of the 
truck is Jiscd a headstock i, and the headatook i 1 is capable of 
adjustment by means of a screw, which Is turned round when re­
quired by ltt.ndlea and spur wheels. To the headatocks t.re fixed 
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centres, between which the ingots or sbt.rt l1 is supported. The nut 
of the aorew is oonnected to tbe headstock 11 by two bolte, and a 
spring ts placed between the nut and tbe headstock. T he object of 
this spring ts to allow the headstock to yield when the ingot or 
abaft beoomes elongated by the blows of tbe hammer without 
immediately moving the screw ; a brake acts on the fa.oe of one 
wheel, and a tall spring bears upon the end of tbe screw v. The 
pitch of this screw must be such that it will be turned round by the 
preaaure of the nut when the acrew, together with the wheel, has 
been forced out of contact with the brake, and this oocura wheoe"er 
the preaaure upon the beadatock i 1 ts in excesa of the adjusted 
strain of the tail spring. 

Figs. 8, 9, and 10 represent an end view, & aide view, and a plan 
of a truck for supporting steel ingots or other articles, and holding 
them while they are being operated upon by duplex steam hammers. 
k is the body of the truck, formed by a stronjl; plate of iron connected 
by cross beams, and supported on the wheels l, which run on 
cross tram rails placed on the floor of the forge. To the truck k ts 
tlxed a blook i, and the block il is capable of being slid to and 
fro on the truck k by the screw i 2, to increase or diminish the distance 
between the rollers,., supporting tbe cylindrical tire ingot h. By 
this means the ingot can be held at tbe same level as the hammer 
blocks, or the level of the ingot can be varied according to ita 
dia•neter, or according to the portion that requires to be hammered. 
The swivel spindle or turntable i• Is similar to that shown in the 
specification above referred to, and serves to support the ingot 
while being hammered circumferentially. The 6pindle fits in a 
socket fi:red to the truck. 

Fig. 11 is a side elevation, Fig. 12 an 6nd view, and Fig. 13 a plt.n 
of another of the improved appc~ratus to support ingots or other 
pieces of metal while being hammered. i' are the supporting rollers 
mounted in bearings in the frames 1.:. Tbe roller j , supported in the 
forked lever j', ia for the purpose of supporting shorl ingots when 
passing aorou from one set of rollers i1 to the other. 

Figs. 14, 15, and 16 are three views of another modification of 
this invention. k, k, are two trucks, bev.,Ued at the top, and each 
provided with a movaLle blook, screw, and supporting roll&r. 
When the ingot h, or other article to be hammered, is abort and 
thick, as abowo in Fig. 14, tbe trucks and blooks are oloae together; 
but as tbe ingot increas41s in length, bat decreases in diameter, tbe 
distance between tbe blooks i 1 is increased by turning the sorew i'2, 
to support the ingot and keep it level with the line of action of th., 
hammer blocks ; or the level of the ingot can be varied by 
ah.ering the diameter of the roll era t'~; or the ingot or otber Articl« 
may be supported in V bearinlle conuected to the trucks J:. 
The rollers shown in Figs. 11, 12, and 13 may be mounted on 
trucks with inclines, in order to vary the level of the ingot; or the 
rollers may be mounted in a frame eliding vertically, and the height 
adjusted by means of acrewa or wedges. 

k' lfl. 17 is a transverse section, and Fig. 18 an elevation of a 
friction avparatus worked by steam, or other power, for giving to­
aud-fro motion to the trocks supporting the articles to be ham­
mered. k repr83ents a portion of the truck to lie moved, and k2 is a 
catch fixed to tbe lower pe.rt of the truck. In this cak.h ia a slot or 
reClf'ss for the bent end of tbe friction bar n, which passes between 
the two eets of friction rollers o, o•, and p, p'. Tbe rollers o and p 
revolve in contrary directions in fixed bearings formed in the 
bracket or wall plate q, and tbe rollers p1 aud p1 are supported 
in tbe swivel frame r, which is fixed on the tulcrum &hart r'. 
To tbis ebart are bed the levers r2 and rJ. The former is acted 
upon by a lever and link to oompress tbe friction barn between either 
of the rollers o, o1, or p,p1, and the latter is connected by a chain 1 
to tbe truck. The engr...ving represents the rollers in the positions 
they wume when the truck le at reel. When the attendant moves 
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tbe lever rJ in the direction of tbe fall arrow, the roller pl preas• 
the barn against the roller p, which then moves tbe t ruck from the 
friction rollers, and when tbe direction of motion of the truck 
has to be reversed, the attendant moves the lever r2 In the direc­
tion of tbe dotted arrow, thereby compreaaing the bar n between 
the rollers o and o1• If owing to the neglect of the workman the 
lever r 2 is not acted upon in time, the chain '• oonnecting the truok to 
the lever ,.a, comes into operation, and throws both the rollen o' andp' 
out of gear, thus stopping the track. Instead of tbe fri.ction rollers 
above deacribed, the truck may be moved to and fro by a sore"• or 
by a rack and pinion, with eelf~acting reversing gear like that em­
ployed for working \he bed of a planing machine, or the bar " may 
be connected to a piston or ram actuated by steam or water under 
preaaare. When the arlicl• to be hammered are not of BUfBcient 
weight to require steam or other power for moving the truoka, they 
may be moved by a band winch, stationary or attached to the truck. 

SOUTH K&NSINOTON MusatTJoL-During the week ending 18th 
November, 1865, the visitors have been as follows :- On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m , 
9,123. On Wed.Desday, Thursday, and Friday, student.' day11 
(admission to the public, Gd.) open from 10 Lm. till 4 p.m., 1,839. 
Total, 10,462. From tbe opening of the museum, 5,654,6if.. 

EAST .urn WBST JUNCTION R.uLWU' Cololl'.&..NY.-A proapectua hu 
been issued by this com~uy, from which we learu that Meaan. 
Knight, Dale, and Co., 1, Royal Exchange Buildings, are instructed 
to receive subscriptioua for .£300,000 in 15,000 shares of £20 each, 
in 15,000 provisional scrip certificates to bearer. Thla railway 
extends from Towoester to Stratford·on-Avon, a distance of thirty­
three miles. I ts object is to shorten by thirty miles the present 
narrow gauge route, t~ia Blisworth, between London and thll great 
coal-fields of South Wales, also to afford greater facilitil'a for tbe 
coal traffic between South Walee and London, and the return iron­
&tone trade between Northamptonshire t.nd South Wales. T he 
company havo secured running powol"'l from Towceater to Bliawortb, 
as well as most favourable arrangements with the Great Wetiteru 
Company. 

A W ARNmo.-At Southwark police·court Mr. William Skelcbley, 
patent engineer, of Weymouth, was brought up on Wednesday, on 
a warrant lrom Dublin, charged with defrauding Mr. George Gilk:~ 
or a steam enf:ine, value £~81J. ?!Ir. Ribton, in openin~ the Cll58 fur 
the prosecution, said that the pro!\eeutor was an eng10eer, in ex­
tensive business at Hampton Wick, and bad. among other tbioga, 
engines for S!lwing. planing, &c., for aale. The prisoner introduco:.t 
himself to h•m about a month ago, representing himself to be a 
pdtent engineer, and selected an engine, for which he was to pay 
£280 cash on delivery. Tbe eng1ne was delivered in due cour.e, 
when the prisoner gave his client a cheque for £230 on a W llymoutb 
bank, saying that it was as ~ood as the Bank of England, as be bad 
plentv of moofy there. 'l'he cheque wa.tt paased through the prose­
cutor;& bankers and pre11eoted at the bank at Weymouth, wheu 1t 
was ret11roed. The engine, it appeared, was disposed of by the 
pri•ooer as soon as be was posse89tll of it, when he ab:~eondo:d, but 
was traced to Dublin, where be was apprehended in Lbe ~xbibition 
while packing up the engine be bad exhibited. The Jearued COU(ilel 
aald be should produce evidence to aupport his statement, and asked 
for a remand to enable the prosecutor to bring furward the bankera' 
clerks and other witnesses. After the evidtnce of the prosecutor and 
the police officer who executed the wuraot. the prisoner denied any 
fraud in the transaction, and aaid tbe cheque would ba ve been pa11l 
but for the prosecutor's breach of contract. He was remanded till 
Wednesday, his worship agreeing to accept bail in .£000 for bis ap­
pellrsnce.- Pul/ Mall Gauilt . 



Nov. 24, 186.?. 

NOTICE. 
We beg to inform our readers that, with the oommencement 

of tM new year, TB.E ENGINEER will be printed through­
out fi·om entirely new type, which is now being C<Ut f()T' 
the purpose. A further announcement will be m<Uk 
in an early number. 

TO CORRESPONDENTS. 
B. 0. W .- Tita!l.b ftTr yovr Nggutkml, wllidl w lltaU t111Uowwr to carry owt. 
.A. C. W. R.-3mcL tilt cLucriptlon, 1111d1 if apprt)'rtd, 1t llt<Ut 114~:t inurtWn. 
W. C.- You tall ol.ltaln t'U171 u•fqrmc«lon by addrtui11g a ltttn- to Mturl. 

Bltllu" BrotMr1, Berlin. 
M'llt.LIIBT.- You can ltt tlu g~n itld/ a t Woolwidl..frun<ll tte bd~: 

tllne u no di/Tlc"uUy in obtaini!lg adnuulcm. 
T. E. M.-AltTr• than a ~tore of patt11t1 h<!vc bent ltou.rtd for tilt vu off'* 

lion 'I'Oller1 fn <Utt bor.(t, j wlt cu ~ou proptm. 
0 . (Whltcht.ll·place).- We rttrtct txtremely tha t t ilt prtUII.'I't on our I]Xl-et;, 

10 great th<U we are ~nabtt to comply with ~our rtqutlt. 
l!IR. LDDaRI, lalety conn~cttc.t ttith the manufacture of the UaT'I'IMm. Boiler 

will Much obi•Ut by /OTliXITdlng h11 prtltllt addrtll to ll•u o,81u. ' 
P. H .-MuT'1'ay'1 tr.atllt on the .Marine Engine in JYcale'1 unt• and Dro'IMI 

and Maine 011 the .;)farmc Bngtnt, wiU anncer vour p~rpou 0.: ~&tll 41 any 
boo.b CCin . 

B . L. _(Orel!~wleb~- We 1la11c been unab/4 to find. anything much rtumbling 
the \nrtnhon to w11WI ~ou refer. &nd \U a r particadar a cLucriptum a• 
1/0U can, and tDt lltall ''Y again. 

S. W.-ba/f a ~qv.artfoot to u.foot of wrfau per htTru pOiiler;, an ordinary 
alloiOIJnu fqr fttd·htatmg apparatwl. If you wUh for lllOf't a«Uratt 
t l\ftTrmatio" '"&hall bt hapn to tuppl!f it. 

W. t:. 8 -lfl't cannot ,vcn ce any nmarJ:abk tu.pcriQTity in ~our qllem nf 
ton~truttlng ltl/· trghttll tng ra&Lvay tAaar1 crcer many ocllt•• wllk/1 ha-et 
bttii 11Ud Cl !Id ab<znclofttd. /t \1 by M IIUa!ll ttrlaill that U. ' . l tlf.tiglattll­
i!lg " c4air 11 bttt.r In any TUP«t than a thaar vith a ~dge ; cu far 41 
ap~ec lw• ytt 90114. "vou.td aP1't QT that tt u 11<0l. &llmg thu point 
u<dt, and tu.hng yov.r KI<CM on "' ment•. vc J(nd tluJt it preunu naort 
than one fngtmo\Uftatwrt, vhidl rt~~clerl at 41 v tlt worth pa.ltAtong 41 any 
other of lht tho\Ua"d a11d one incC11Hon1 ftTr i r11procnnt11tt an permant~~t 
vay ~MeA aMually }11cL tlltir 1114!1 to t ilt Pattllt ogtu. 111 ttorlt ck/eel 
llu in thlltladtn.cy to qtit thl thaar tTr /tn'tt it1 ridu ~ndtr, CCIUICd by 
llu load. 

C. J . Z .-Your ftrlt 1c.hnlw dou not poueu 111,61cimt merit to entitle it to u. 
place in. ov.r pagu. Wt are utterly at u. tou to perui~t 111-'at w:owld bt 
galntd &JI adO'J)tmg tilt roundabout m-tlho<l. of riqnaltirag ducrib«l m !fOtl." 
L41t letter. Ha-et !fOU ~d tht a~~t of the " (n(lintd piano " to ttllkll 
you r<fer f We rttei'te do:nu of uhtm(l fw intereommuni<:ation, caela, •I 
poulbu, mqrc •mpraetieablt than tht uut. We 114re writttll on the nd>;tet 
time and again, apparenlly to no purpou. When wtll our cOT'I'up<Jildmt• 
u arn to ,,.u.,.e 1.111 Thtrt art tilt 'l'all~&ay companiu-why not a.Jliet 
tMm f Thty are u.btt to btu.r (t -we a,.t not. We ha-et ea:cry dt1irc to act 
c~rttotUI!f. bwt ve nour beg to 1tott dtj!nlttlv that ve tllc«l not ta.u tht 
lllghlut no lite of anvtctttr cot~to.ining a 1thtmt /0'1' intertommllmtation tn 
rall~tay trail••, /or at U11.1t 112: 'loaonlhl. 

ENGINEERS IN AUSTR ALIA. 
(To tht .Bditor of The Bf19iruer.) 

SIA - I •houhl be much obliJod U aoy of your oumeroau ret.der• eould 
lntorm mo wbe~her enaincert are, at the prucot time, In rcquiJitlon In the 
.Aullrallau colonic., and to which or them lt would be moat aultablo to 
emljtrata ; lodoed, any loformalloo on tbo •object would be very 
~ptt.blo to 

.Mancbe.ter, November 2llt, 1865. .A YOUliO EliODfDR. 

SLIDE VALVE POMFS. 
( To tht Bditor of Thl Bngin«r.) 

8111.,- Obit!" log a llUle oootroveny golor on (In your A.nnren. to CoiTo­
apondeote), between )J- ra. Courtoey, StapbeDJ, 1.11d Co., of Dublin, and 
Hears. O .. ynoe and Co., of the Strand, with regArd to 1Udo valve pumpe, 
wtiJ you kindly a llow mo to put them right with retpect to tbo ori~eln of 
them, In the year 1S43, I made a model of a mam engi.oo and 1lldo nlYe 
pump, which l exblblled before bla Royal B lehnea Prince .Aiben at 
Boeklngbam Palace. 1 tbougbt, of oouno, tbat 1 was tbe originator of the 
allde vahe pump ; but upon fooll.lnjt over 10mo pataota for pumpe, I found 
that I had been aotlclpa~d by a Mr. Jeflry, 10me one or two yean pre· 
Tlowly, who bad a work.tbop at Blackwall, and wu there manu(acturtoc 
them. 1 truat that my wllh to put thole ~tentlemen right will 1>o a aulfl· 
cleat n cute for troubllnj;'lou with tbla let~r. 

20, Walnut Tree Walk, ~m both. T. SKim (Modeller). 
November 2ln, 1865. 

LOCOMOTIVE ADHESION. 
( 7'o tht Bditor of tht Bllgiruer.) 

SIR.-In your lmpreulon of the 17th lnat., J Dotlce, In a Paper by 
Vau~han Peodred, Esq., C. E., •• On the Adbe.lon or Locomotive Engloe~, 
&c., ' a mode of couplrng the wbeell by friction wbeoll. A s the Invention 
appean to be Identical with ono lntroducod by my late father, 10mo th irty 
ye11r1 ago, on tbo Lh·erpool and llanche1t.er Ball way, I forward you a copy 
nf a rct>Ort or a.10rlea of trlall that wero then made by Edwud Wood, Elq,, 
C.E ,, with an en~tlno 10 comMuc~d. 

Rslohlll Jrnn .. o•lc•, no"'r PrC!ICOt., Laooublre. Tnoxu MELLr~o. 
2 .. t November, 1865. 

[ JPe lug to acJ:noODitclgt the rtetlpt of Mr . Wood'• rqxrrt. vl1ich i.9 unfur­
tunatcly too long for •nMrtion fn our pagu. Jlr . J fellmg'1 ~thtmt dlff~•. 

l hovn!'tf', (n many ;,.pc,,.tant pa • titular•. /rtmt that of Jlr. W. B . .ddam1, 
dtKT\IHd tn tlie Paper 111 qu11tion. -ED. E.j 

liEETJNOS :N'EXT WEEK. 
UITlTtl'TlO:f OP' Cl\' rl• EIIOili'DU.-Tootday, Nonmber 28~b, at S p.m.: 

Renewed Dbcu.aloo upon Sir Charlee Bright'• paper, "The Tetecraph to 
lDdla, &nd 1&. Pxtemlon to Ao•tralla and CblnL" 

CIVIL Al'D MI'.CUAIIICAL EIIOIJIUU SOCliTT.-Wedneaday, November 
29th

1 
8 p.w. : U....:ua.lon on At r. llorpn't Paper " On l rou a.od Timber 

Roou." 

Adc:eriUDIIt'lltl cannot bt qvq.,.antud tnMr1ion \lnUu dtlic:aed 6tjort 1nm 
o'clock on Tllur~day ecenang in taeh. v ult. The charge f!Tr jour I mu aJid 
\lndtru tltru tMilinv•: cacA hnc4,/lcneard•. eiglltpmu. The Unt ac:eraga 
caght vrrt/1 : blocb art cll4,.gtd tilt I !IIM rate/~>'~' tltc •pau they ftll. A ll 
• •ngl.e ad11ertiumt'lllt from the country m \Ut bt accompanied l>y llamp• in 
,.aymmt. 

TU¥ EIIOUI&IIl ea" bt land, by order,ftom any new~agtnt in towm tTrtoUilt,..., 
and at tilt eariotu ra«tvay • tatW/\1: 0'1' it ean, if pr<ftT'I'td, 6t m pphed 
d\rttt from tile o§ke on the following ltr'fl\1 ('paad m adcallee):-

1/alf')eurtv (lneltlding doubtt n umber) 16•. 9d. 
Yturly (fnelvdang tuoo double number•) £1 111. lld. 

lj atdlt bt taJ.:m, an atra thargl of two thitlingt and lizpentt per annum 
wilt bt 1111Jdt . 

T1~ EIIOIIIUil u rtguttrtd fqr tranm~ilrion abroad.. 
uttn-1 reloting to tlu adVtrllltmmtl and 11ubluMng department of thil paper 

are la be addrtutd to tlte publWttr, H A 010&01 L&OPOLD IUCDII; alC other 
l.elttrl o.nd communttation~ to bt addrwtd to lht BdiiQT ofTaa EJIOJ.NUk, 
l bS, Strand, London, JY. C. 

• • • J'o t·emove wltat tltc.'J have discQVered to be a prevailinf) 
contrary impression, tlte Prop1·ietor.~ rf '1'11£ ENGINEER 

ji11d it necessar!J to state t!tal ;llr. Zera!& Colbum ceasecl 
to be a.,sociated with till Edit()T's/u"p of thei1· journal 
upu·ards of twelve mouths OfJO; that he is 1Uil a C<Jntri­
butor to its column8; and tltat l1e has no part 
trhatevcr itt its 111anar;ement or conduct. 

-
THE ENGINEER. 

FRT.D.J. Y, NO VEM.BER U, 1865. 

ENOINEEBI~O AlD 'IO CORONERS' J URIE • 

THERE it nothing more self-evident in glancing around 
one than that t he eocial arrangements of this country have 
88 yet failed to make allowancea for the great social 
changes produced by the advancee of practical ecience. 

• 

TH~ ENG I NEE R. 

Look where we will we find some bitch or difficnlty from 
this cause. Our law proceedings absolutely fail when 
dealing with ~e:entific queetious; parliamentary committee. 
on tecbnical le~islation are mere dull and long-drawn 
farces ; our publtc instruction in science greatly lags behind 
that of the Continent; our municipal laws and piecemeal 
Acts continually fail to meet the new circumstances of the 
t imes. Except, perhaps, in America, we boldly say that 
there is no other country in which so much life a lost and 
damaged, and so much property wasted, through d.isaaters 
ironically termed accident.. The whole matter forms a 
wide subject; but the negligence of oar L egislatare and 
our Government could not be better illustrated than by 
taking 88 an instance the way in which are conducted 
coroners' inquests on an engineering disaster . 
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position to determine the qnestioos to be asked hi~. No 
one is there to advise the coroner 88 to the questton• he 
should ask; be has only the light of natnre to aid him- a 
light which is extremely dim for the inveatigation of a 
ecieoti6.c queetion. That things should exitt as at present 
is scarcely credible, and we feel confident that a change 
would soon be made if the existence of this omission in the 
law were only more generally known. The Daily New1 
observed some time ago, when epeaking of the inquest on the 
Nine Elms explosion :- 11 No evidence was adduced aave 
" each as the company tendered, and Dr. Letbeby was the 
., sole scient ific witness whom the jory desired to be ex­
., amined. It is no disparagement of that eminent chemist 
11 to say that, in a question involving engineering and 
u mechanical, 88 well 88 chemical ecieoce, it would have 
11 been important that an independent engineer and me­
" cbanician ebould have been put into the witness-box." 
While fully acknowledging that our contemporary has 
taken e. very eensible view of the state of the case, we may 
well doubt whether t he writer knew that independent 
scientific IL88istance was practically inaccessible to M;. 
Carter-that, in one word, he would have had to pay for 1t 
out of hitJ own pocket. It is unfor tunate that daily and 
other reformers strain at small points like these, and 
swallow radical reforms in the constitution nf England. 

1'he only exception to the rule that no engineering 
evidence can be called upon by a coroner exists in tbe 
case of a dis88ter on a railway. AB Government exercises a 
sort of intermittent inspection or rail way companies in the 
interests of the public, a Government inspector gene­
rally makes a report on the occurrence, and tenders 
evidence at the inquest; and his evidence is, of course, 
perfectly disinterested. This instance .is a glaring one 
of our absard piecemeal legislation. Why should we 
act so very differently with respect to, for instance, a 
boiler explosion on a railway, to what we shou.ld do 
with a boiler explosion anywhere else ? In the first 
case we send down an engineer specially paid for the 
purposE', who carefully investigates the affair, who writes 
a full report upon it, and tenders evidence to the jury. 
Should, however, a stationary boiler explode a few paces 
from a railway, killing a greater or less number of people, 
we leave a coroner and jury to investigate a difficult 
matter, the bearioge of which are probably quite novel to 
them. The result is generally an abortion of justice. 

There are two very simple courses which might easily 
be adopted to remedy the present absurd state of things. 
The first and most simple is to enable a coroner to call 
in, and pay for engineering aid and evidence, in the 
same way as he can now employ medical aid and evi­
delJce. Jf he can pay a doctor for makin~ the autopsy of 
a. dead body, it seems onlylra tiooal that he should be enabled 
to direct an engineer to make an autopsy of an exploded 
boiler which may have led to half-a-dozen sudden deaths. 
The question on ly .is, whether, in the present social rela­
t ions of the profession, when every one with sufficient 
assurance can set up for au engineer, a coroner can well 
be trusted to make a sound choice. The secolld question, 
therefore is, whether we might not adopt the precedent of 
the course pursued with accidentB on railways. This very 
matter with reference to boiler explosions W88 raised by an 
engineer a t the beginning of this year before the Society 
of Arts, and it WIUI observed that :- 11 What seems to be 
11 needed is, that in t he event of a fatal explosion the 
11 coroner of the district should be enabled to write to the 
11 Home Office for scientific assistance in ar riving at the 
11 originating cause. The Secretary of S tate might then 
11 call upon any competent engineer for a report on the 
" matter, when he could be examined as a witness before 
11 the jur7. The mere knowledge that any explosion would 
11 be stn ctly investigated by an expert might, in many 
11 cases, be sufficient to counterbalance the too prevalent 
11 tendency to prefer r isk to expense." There is nothing 
in the law 88 it now stands to prevent a coroner doing this, 
aud no better course coo.ld be advised for the present. 

The posit ion of a coroner and his jury with a tough, or 
even an ordinary, scientific question before them, can be 
very easily defiued. A fe w-a very few- of the metro­
politan coroners are men of science, one or two being medi­
cal moo, the others barristers; but the great maj ority of 
our provincial coroners are men of no scientific training at 
all, being generally simply of about the same mental calibre 
88 that of the higher clase of tradesmen. Their jurymen are 
chosen from a much lower class, being mostly tradesmen 
in a small way, small shopkt'epers, and the like. I n the 
c88e of any d.is!I.Bter caDBing more or less destruction of life, 
the human body or bodies are first identified ; the inquest 
is then, most probably, adjourned. Ignorant as the coroner 
necessarily must be of tbe merest principles of a case in­
volving engineerin~ points-for even if be be a medical, 
and therefore a ec1entific man, he cannot be expected to 
easily get to the bottom of an engineering question- the 
belpleNness of the jury is yet greater. It is hard enough 
for the trained and practised intellect of a judge, though 
helped by the explanations of able special barristers, to get 
to the bottom of a patent c88e; and long before its termi­
nation it not uol'requeotly happens that the intellectB of 
the unhappy jury get quite be-fogged as to all the questions 
at issue. l n fact tsome of the more complicated cases have 
had to be thrown up from the confessed and utter inability 
of the court to comprehend them. It is true that such a 
fierce battle is not made over a question of mere human 
life as over a question of a large sum of money ; i t is true that 
the scientific inquiries involved in a destructive gas, boiler, 
or naphtha explosion, are not often investigated with the 
sameearnestne&B aa a question of the priority ofan invention, 
with a good round sum of money at sto.ke; but it is a matter 
of absolutely vital interest to the public that truth should 
be got at in cases of life and death. Yet the difficulties to 
be encountered by the coroner and his jury in arriving at 
the troth in a question involving scientific points are mucb 
~reater than those of an ordinary court . In the case, for 
Ul.Staoce, of a dispnt.ed patent, each party is at liberty to 
call a number of scientific witnesses. \Vitbout at present 
entering into the wide question as to the determination of 
legal matters of the kind-without examining the subject 
of the value and weight of scientific evidence- it may be 
sufficient to remind ourselve!l of the great aid which the 
expbnations of ecientific witnesses necessarily are to a 
judge and jury. It is true that such evidence often is, 
especially when of the medical kind, notoriously conflicting; 
but the court can at least hear both sides of the question; 
both sides can be cro&B-examined. A coroner can also call 
in medical1L88istance to his aid, and can order, for instance, 
a p o6t mortem examination; but will it be believed that, 
in an engineering question-in, tbt:refore, a question in­
volving both life and property-be h88 no power to call 
for scientific IL88istance beyond that which may be volun­
tarily tendered? It .is a positive fact that, should a gun­
powder magazine, a tunk of naphtha, a boiler, or a gas 
meter-house explode, a bridge or a house break down, or a 
water reservoir give way, the coroner has no power to call 
for scientific assistance 1n arriving at the cause of t he dis­
aster ; that is to say 1 if he wish Jor assistance of the k ind, 
he must pay for it out ot his own pock~::t-a thing practi· 
cally impossible. It is not to be expected that coroners 
should tbus mulct themselves of their often scanty, and COUPLED LOCOMOTIVES. 

alwaye hardly-earned fees, in order to compensate for a AN immense amount of skill and energy h88 been ex-
blunder and an omission in the law. pended by engineers in combding imaginary difficulties. 

W e can state an instance, t he particulars of which we Some men possess a peculiar aptitude for numer ical calcu­
bave beard from one of those chiefly concerned, of the false lation, and availing themselves of this power they attempt 
position in which a coroner is at present placed by the to reduce everything to a question of figures. Now it so 
absurd state of the law. About eighteen months ago it bnpvens that in one sen'>e it is possible to prove 
may be remembered that some arches under the coal shoots anything by arithmetic. In order to do this it is only 
at the Great Northern R ailway station suddenly gave necesaary to disregard or distort facts, consciously or uncon­
way, leading to loPe of life. As requested by the j11ry, Dr. sciously, and by jumping at a conclusion to arrive at a false 
Lankester, J<'.H.S., the coroner, called upon the st:rvices of basis of operations. lt has been said that figures cannot 
Mr. K err, t he Profe&Bor of Architt:cture at K iog1d College, lie, and this is perfectly true, but it is really the easiest 
to survey t he ruins, nod give evidence on the atfai r a t tbe tbiog imaginable to separate figures from !acts, and to 
inquest. For these serv ices Dr. Lankester gave Professor impart a fictitious accuracy to conclusions which are appa­
K err the very small fee of two guineas. 'fen times as much rently demonstrated to be exact by the" two and two mu11t 
woo.ld not have been considered an unusual fee to an engi- make four " ~>ystem of rerusoning. Every school-boy know• 
neer of standing. Be this as it may, tbe corouer, on sending that a trifl ing inaccuracy in the earlier stages of a calcula.­
in his account to the bencb of magistrates, bad even tbid tion may swell to an enormous amount belore the game of 
small fee disallowed. On asking the reason, he was told figures is fully played out, and it often happens tbat men 
that magistrates bad no power to pay for any professional impressed originally, heaven kno\VS how, with certain 
opinions except those of medical men. Dr. Lanketster had convi<:tione, suffer themselves to make assumptions contain­
thus to put up with the lose. The natural result now id, ing errors in t hemselves trifi iog, regardless of the fact, 
that be is actually obliged to refuse any similar request t bllt the e errors grow with each step of any 6ubsequent 
which may be made by a jury, and on the simple ground calclllllt ioo, until the truth actually disappears either in 
that be haa no power to pay for profeasional IUSISto.nce part or a ltogether. 
beyond that of medical men. 'l'bts is, indeed, another Any engmeer sitting down quietly to calculate the re5ist­
sample of the justices' justice on t he bench, which, like ances in foot- pounds caused by coupling two pairs or t hree 
other corporate bodies, w1tb no soal to sa're uor corpus to of driving wheels would easily, il the bias of his mind 
kick, may be fairly expected to mostly act in the same leaned that way, satisfy himself that they must amount to 
way. such an enormous total, that coupling must be regarded 

The further results of this most be evident to any one as a mo&t objectionable expedient for obtaining adhesion. 
who moy have stayed half an hour to watch a corooel"'d lt may not be ' 'ery ea~y for those who think d1fferently to 
inquest. Unless there be, by the merest chance, a man of perceive exactly how ~tucb a conclu.sion can be reached. 
science amongst t he jury ; unless the matter be so notorious 'l'bert: is little room to doubt, however, that juet such calcu­
that the policeman's bull'a-eye lamp of public discussion latioos as these have done more to retard the general iutro­
has been turned upon the affair, the coroner and his jury duct ion of coupled locomotives than any obstacle encountered 
ar~ absolutely in the hand~ of the ~ounsel and the ecienti6c in .a~tual practice. We koo.w that the weight borne by the 
wttnesses of those who~ mt~rest 1t ~ay be ~o bush. up the d_nviD~ whee!s of a locomot1Ve ~ur.ately representB a prio­
matter. And we say tha w1tb no v1ew of dapara~og the c1pal tactor 1n every calculation mtended to determine 
honourable men who may appear 88 scientific Witnesses; ita tractive power, and nothing is more absurd, apparently 
for a witness can only answer a question-he is not in a 1 than the pructice of applying ~be entire force developed by 



the steam to a single pair of driven only. On the Great 
Western Railway, for example, Gooch'~t heavy pueenger 
engines of the " Iron Duke" claas, weighing with the 
tender, when in running order, sixty-one tons; carry 
but fourteen tons on a single pair of drivers, a frac­
tion over eight feet in diameter, impelled by pistons 
eighteen incht:s in diameter, acting on cranks twelve inches 
long. These engines are one and all deficient in adhesion 
in bad weather, notwithstanding the excessive weight 
\Vbich tho drivers carry. As the engines alone weigh, 
full, about thirty-eight tons, there are left some twenty­
four tons of load, the whole or part of which m ight 
be rendered available for adhesion; and to so render it 
available really appears so obvious a remedy for a grave 
defect that the uninitiated are tempted to ask, why on 
earth coupled instead of single drivers were not employed 
by the designer? Those who are better acquainted with 
t he methods of r easoning followed in our profession, 
well know that men like Mr. Gooch do not adopt any 
particular system of construction without a cause. There 
have been, and there are a t this moment, many able loco­
motive superintendents, who can in no wise be induced 
to believe in coupled engines for high speeds, and 
who are no doubt competent to argue the point 
in a very convincing fashion. It is only necessary 
to assume that one class of objections must exist, 
and to magnify certain others which are actually met with 
in practice, and one-half the task of demonstration is ac­
complished. The other half is effected by a similar process 
applied to the advantages proper to single engines. The 
thing is, in short, as ett.sily proved as that two and two 
make four; and thus it was that, for many years, coupling 
enjoyed small fa\"our and scant justice at the hands ot' these 
who design locomotives for express and e\"en ordinary pas­
senger trttffic. 

Now, it is quite possible to show that most of the theo­
retical objections brought against the system of coupling 
driving-wheels are more or less fallacious; but the beilt of 
all answeril to the arguments of those who oppose the 
arrangement lies in the fact, that whereas a few years since 
it wa:s an exceptional circumstance to find a conpled engine 
hauling a passenger train, at the present moment not 
less tban three-fourths of t he locomotive power of Great 
Britain is represented by either four or six coupled engines; 
and the use of the former, especially, is increasing so r apidly 
that it is highly probable, that in a few years the propor­
t ion of couvled to single engines will be as eight or nine to 
one. The exigences of modern transport are so pressing 
that weights of 5~ tons to 6 tons, and even seven tons per 
wheel, are absolutely indispensable to single engines; and 
the e ltt&t of course represent loads whicboo!y first-class per­
manent way can endure. If we assume that adhesion only 
increas1 s in the ratio of the load-and this is tolerably near 
the truth, the error being on the right side-we find that, 
by u~iug four drivers iustead of a single pair, we at once 
double tile powers of the macl ine, in so far as these depend 
upon adhesion for their amount. It is not, perhaps, advis­
able, under these conditious, to load the wheels so heavily. 
A l .. ad of twenty-one tons, distributed over four coupled 
wheels, should give fifty per cent. more adhesion than a 
load of fourteen tons conceutrated on a single pair; while 
the strain on the permanent way would be reduced from 
t hat due to seven tons on each wheel to fh·e and a quarter tons. 
'I'o urge that any difficulty exists providing a place fora second 
pair of drivers of considerable magnitude, is absurd; and, 
\vith proper care, it is as easy to efi~ct a proper distribution 
of the Jo~t.ds with a pair of six-feet drivers behind the fire· 
box-and a six-feet wheel is large enough for nearly every 
purpose-as with a pair of two-ieet-nine or three-feet trail­
ers. 'J he only objections, in short, which possess a ny great 
weight, lie in the difficully of gettang tires to wear equally, 
and in maintaining a r igorous equality in the lengths of 
the coupling rod!! at opposite sides ot' the engine. lt is 
true t hat out of four tires one will turn out now and then 
very much softer than its fellows, and that as a result the 
diameter of the wheel to which it is fitted will be more 
rapidly reduced than the others; but the test of actual 
practice is the best proof t bat tires usually wear very 
equably notwithstanding all the reasons which are adduced 
to show why they should not ; and that although the fric­
tional resistance due the rolling of coupled wheels not 
identical in diameter over a given length of rail may 
amount to something very constderable, it seldom rises in 
practice to anything very objectionable. A few rough 
exper iments have been tried to ascertain the increased 
resa&tance due to coupling, but we are not aware they have 
led to any very definite result. That there is increased 
resis tance there can be no doubt, but whether it is equal 
to one pound per ton, or ten or twenty pounds per ton, the 
greater number of rail way engineers cannot tell; nor is 
it easy to determine a factor which varies from day to day. 
When a coupled engine is first sent out with all the wheels 
truly turned up, it is certain that the extra resistance must 
be very small. It goes on increasing daily ot' course, until 
it is necessary to re-turn them ; but it appears on the whole 
that the u~e of heavy steel tires which will not stretch, and 
are sufficiently hard to run for long periods without much 
wear, brings this objection to comparatively incousiderable 
proportions ; while the reduction in the wear and tear of 
permanent way due to the sub11titution of loads of four or 
fi ve tons for those of six ot· seven tons, is sufficient t o com­
pensate for a greater expenditure on locomotive repairs 
than is actually incurred. It is to be remembered that it is 
not the actual wear of the tire of any one wheel which 
m(n.sures the mischief, but its wear as compared with its 
fello" s; and the tires on opposite sides of a single engine 
often wear with an irregularity great enough to produce 
very con&iderable reeidtancea, ma.rnified, of course, as com­
pared with the coupled engine, by the increased weight 
which they have to support. Coupling-rods give quite as 
much trouble as the wheels, and there is also an element of 
dunger introduced by the possibility of their fracture, 
whtch does exist in the sing:e engine. When a coupling­
rod does break it generally fails at a weld, and it is pO&Sib!e 
th_at t~e casualty may be brought about by want of unifor­
mtty 1n the length of the rod and a consequent strain. 
Even these objections exi.&t more on paper than in practice. 
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By the use of mild steel connecting-rods, without a weld, 
and such an arrangement of bearings 011 the crank 
pins that the length of a rod, once adjuted, 
cannot subsequently be affected by careleaaness or 
ignorance on the part of an engine-driver or titter, the 
chances of an accident may be reduced to something 
merelr nominal ; and the practice of some of our most 
experienced locomotive auperintendonta goes to show that 
the faith in single. engines is rapidly giTing place to a creed 
according to which the four coupled engine ia the best for 
every purpose of passenger traffic. Mr. Beattie, indeed, of 
the South-Western, has not hesitated to employ four 
coupled engines with seven-feet d rivers, and coupling-rods 
eight feet long, in working the quickest expresses on the 
line, with results so auccessful that we cannot think the 
time very distant when the main feature of a system of 
express locomotive construction just now more or less 
exceptional, will be introduced upon nearly every railway 
in the kingdom. 

TBE OANOES CANAL. 

FoR some considerable time paat-u many of our readers 
are aware-a spirited discussion haa been going on relative 
to the merits of the Ganges Canal; and now that the 
matter has been canvassed to the utmost, and finally re­
ported upon by an officer specially appointed by Govern­
ment, a r eview of the more salient points cannot fail to 
interest the profession. In India the interest in the 
scientific and engineering bearings of the question seems 
to have been merged in a personal conflict between the 
gentleman who projected the work and his self-constituted 
censor, a Madras officer of high standing. The latter 
gentleman undertook, without solicitation, the invidious 
task of picking the scheme to pieces, and disclosing, with a 
refreshing want of reserve, the defects both real and 
alleged of the whole uudertakin~. Sir Arthor Cotton, we 
are bound to believe, allowed hlB reigning hobby of esta­
blishing navigable canals throughout India to lead him to 
a point, far short of which his dignity and po3ition should 
have controlled him; and now that the contest is at an end, 
and his alternati\"e scheme for r emedying the alleged 
defects of the works has been proved inapplicable, it is to 
be hoped that be will confine hiiDl!elf to such discussions as 
he is authorized to enter upon. 

The Ganges Canal is a work of such magnitude, and 
involved at the outset so many considerations, that it would 
be a matter of some surpr ise if the work on its completion 
were found to fulfil with accuracy all that was expected of 
it. For what indeed does our progress in scientific engi· 
neering consist of, if not in the improvement on old models 
and designs; and how difficult would it be to point to any 
work designed so far back as fifteen or twenty years, that 
is not now voted, in some degree, capable of improvement? 
The great canal proves to be decidedly defect1ve in one 
particular, namely, the inclination of the bed; and Sir 
Pro by Cautley, the designer, frank! y admits the error. 
That ample care and consideration were at the commence­
ment bestowed on the determination of this, the most vital 
qu£stion of the whole undertaking, cannot be doubted; and, 
so fttr u we are informed, the de&i~n was in this particular 
generally approved of by engmeers of eminence in 
hydraulic works. The result, however, is unsatisfactory, 
aiLhough it will prove int.tructive; and Government is 
now about to enter upon the improvement of the canal. 
lt appears that the evidently high inclination of fifteen 
inches per mile was fixed upon under the apprehension that 
the growth of aquatic plants would be favoured by a low 
velocity, and that when grown they would further retard 
the current to such an extent, aa either to choke the canal, 
or entail an extravagant outlay for clearance annually. To 
obviate such e. state of things, it was thought expedient to 
11tart with a somewhat high velocity of discb.arge; first, on 
the assumption that the current would become reduced; 
a nd, secondly, that the banks and bed of the canal would 
derive stability from the vegetation. 'I'o determine what 
velo~ity would, when so reduced, exactly serve to check the 
vegtltation, without exercising a destructive action, was a 
matter of considerable difficulty; and in this most impor­
tant point lies the defect, which it is now proposed to 
remedy. 

Nov. 24, 1865. 

The locks as designed will be situted at the aidea of the 
falls instead of being placed apart from the main channel, 
and a aystem of fenders will be provided to aecure the boat. 
from danger. An average length for the locks of oae 
hundred feet has been determined upon aa suitable to the 
requirements of the navigation. 

'l'be system of masonry falls proposed for regulating and 
checking the velocity of the current, will for the most part 
consist in the reconstroction ot the already existing ralu. 
They were designed witll an ogee curve on the down aide, 
which is reported to have proved essentially defective. So 
long as the discharge was inconsiderable, and the lower 
put of the fdll well protected witll tail water, the fal.lt 
answered well, and did not suffer materially : but with aa 
increased discharge, the accelerated velocity at the taU 
of the fall was found to act injuriously both on the muonry 
and on the bed of the canal immediately below, in some 
cases undermining the foundations. The design to be 
adopted is a vertical drop fall, with a cistern below, which 
will contain a sufficient depth of water to resist the 0011-
cusaion from the cascade, and so protect the work effectively. 
Suet- an arrangement has been found 10 practice aa effectual 
as any hitherto designed, and is easy of construction. The 
dilapidated condition of some of the existing falls ia to be 
a ttributed, not so much to the1r form, as to the disturbance 
of the water level below them. In situation!! where these 
abou1d have been a depth of seven or eight feet, the 
eroding action on the bed has reduced the depth tc about 
two feet, and consequently has exposed the foot of the falla 
to the whole force of the cascade. The modified form of 
fall will be provided with an arrangement that is occasion­
ally used in India fo.r distributing or breaking up the cas­
cade. It consists of a grating-usually made of timber­
which is fixed in a sloping position near the crest of the 
weir, and ser ves in some degree to mitigate the force of the 
fall. 

As a natural consequence of reducing the surface inclina­
tion of the canal, or cutting it up into reaches, it will be 
necessary to increa.se the sectional area. This it is proposed 
to effect from the head of the canal down to Roorkee by 
increasing the depth, as the character of the works does not 
admit of any alteration of breadth being made. From 
R oorkee downwards the increase of sectional area will be 
gained by widening as well as deepening the canal, in such 
manner as the nature of the soil may determine. 'fhe 
velocities proposed for a full canal will be, for the lightest 
soil, two and a half feet per second, and in ordinary soil 
three feet per second will be admitted- such velocitiee 
being deemed amply effective to check the growth of weeds, 
and yet not likely to act injuriously on the banks. 

These modifications of slope and sectional a rea inevitably 
lead to important chan~es in the masonry works. The 
fiooring of the bridges wtll have to be raUied or lowered aa 
circumstances d1ctate. The span and headway will in 
many cases require to be moditied, to adapt the bridges to 
the navigation; and in some situations an arch will haTe 
to be added, for the provision of increased waterway. 

Whatever credit Sir A. Cotton and his supporters may 
take to themselves for the persistency with which be haa 
urged his view of the mat1er, they cannot well complain 
of not having obtained a patient hearing from Go•ernment. 
The a•.1thoritative tone, indeed, with which be denounced 
the projectors of the scheme, left no alternative but a 
thorough sifting of the arguments for and against it. 
Quoting from the Government proceedings, "Sir A. Cotton 
•· has classed the faults which he sees in the Ganges C.mal 
11 under n ineteen heads; five of them he calls fundamental, 
" and fourteen minor mistakes" ! ! A wonderful concate­
nation of blunders to have passed under the critici~tm of so 
many competent officers as were engaged on the undertak­
ing. It appears, however, that the only error of any real 
importance-that of the inclination of the canal-has so far 
escaped censure as to be classed as a minor mistake; and 
the whole display has resulted in the substitution of a pro­
j ect which, on being fairly eetimated and discussed, turna 
out to be simply impracticable, not only in point of expense, 
but on its engineering merits. Such is, in substance, the 
conclusion arrived at by Government; and as the Governor­
General in Council has, after examinin~ the question with 
impartiality, pronounced it aa his optoion, and that ot 
highly qualified officers, that a further outlay of fi ve per 
cent. will r ender the canal perfectly effective, not only to 
fulfil the original intention, but as a line of intercommuni­
cation, the assumption that the canal has turned out a 
failure can no longer be maintained. 

In determing the inclination of a canal without suffi­
ciently conclusive data, it would, of course, be natural and 
wise to adopt such a slope as would give an ample velocity, 
rather than risk the otller extreme. An excessive slope 
admits of eaiiJ remedy, whilst a too gllntle inclination 
proves fatal to the whole. Such, we presume, was Sir P. 
Cautley's mode of r easoning, and if it has led to a some- FRESH WATER AT SEA. 
what defective result, the error is one that can be corrected NoT many years since it was difficult to take up a list ol 
at a comparatively small cost. shipping disasters which did not contain some soul-har-

.By way of remedial measures, two proposalB were sub- rowing tale of the sufferings of a crew run short of water. 
mitted to Government for consideration-one that of con- \Ve have no strictly accurate data to go upon, yet we fanoy 
structing new bead works at a point lower down the river we shall be far within the mark if we state that a couple 
than the existing works are situated, and thence cutting a of hundred valuable lives were lost to Great Britain alone, 
new canal through the high land of the Doab, to j oin into from this cause yearly. Not only did entire crews peri.lh 
the present canal. This scheme, proposed by Sir P. Caut- from absolute thirst, but the sufterings and hardships en­
lay's opponents, having been carefully examined, and the tailed by the want of the fluid in a tropical climate, indi­
cost estimated, was laid before Government, and, after ma· rectly bronght about the subsequent deaths of women and 
ture deliberation, pronounced impracticable. Entailing as children- aye, and 6trong men, too-among passengert. 
it does, from the great depths of the excavations, the extra- \Ve seldom hear much of such casnalties in the present 
vagant outlay for the earth works alone ot' over two and a day; yet it is to be presumed that no material alteration 
half millions sterling, with other very large items of cost, has taken place in the conditions, as far as the winds and 
the proposal has been summarily set aside. the waves are concerned, under which navigation is con-

'J be other project, and that which has received the sane- ducted. It might indeed be assumed that, as many more 
tion of Government, is the remodelling of the canal, with people go to sea now either as sailors or passengers, than in 
a view of remedying the existing defects, and adapting it tile beginning of the century, we should find that all the 
to purposes of navtKation-an application that was not casualt.1es common to a seafaring life would be augmented 
contemplated in the original design. These changes are in proportion. Tile development of steam navigatton doee 
expected to render the canal in every respect efficient, and much no doubt to give exemption from a peculiar claae of 
have been estimated to cost about five per cent. of the dangers. No longer dependeut in an ab!lolute degree on 
original outlay, bringing the total expenditure to three the pleasure of the winds and the waves, we can foretel to 
milliona sterling. a few hours the time at which a steamship leaving Liver-

The designer of the new work a contemplates the construe- pool, let us suppose, to-night, will drop her anchors in 
t ion of locks, the alteration of the masonry falls which American watera. AB for the bafBing calms of the tropica, 
regulate the velocity, the adaptation of the canal to carry the auxiliary screw sets them at defiance. But the subeti· 
the required discharge, with a new surface slope, and the tution of steam power for sails will not alone au.ffice to 
additions to the masonry works entailed by the alteratior. nrcount for the f.t.ct that crews seldom want water in those 
of the c!lnal's sectional nr eo.. l lu t wr day11. Formerly, even in very well-managed emigrut 
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shies, passengers were frequently placed on abort allowance, 
whtle that which was facetiously termed " full allowance" 
\Vas in itself a supply too meagre for comfort, though quite 
enough to support life and a little over. Government 
inspection has done a great deal to mitigate this evil 
among others i more, perhaps, than the increased certainty 
with which voyages ore accomplished. A very large pro­
portion of our emigrant t raffic is still conducted by sailing 
ships, especially in the case of long voyages, and it is 
probable that it will continue to be so conducted for years 
to come. The substitution of iron tanks for the clumsy 
casks of the last century, the increase in the stowage 
room of ships, and the rigid carrying out of rules, 
"hicb render it imperative that fresh water enough must 
be carried under any circumstances to provide for nil 
ordinary contingencies, have brought about excellent 
results, and we seldom hear serious complaints against 
shipowners on the score of want of water, even when a 
voyage is somewhat unusually prolonged. But legal 
enactments have not done everything. 'l'be engineer and 
the chemist have not been idle, and it may not be unin­
teresting to see exactly what they have accomplished 
during the last score of years in the way of supplying 
fresh water at sea. 

In a theoretical point of view, there is no reason why 
fresh watE:r should not be just as plentiful on board a ship as 
it is in a barrack, or any other establishment on land where 
large numbers have to be provided with the fluid. It is 
nl ways possible to separate the salts by distillation. H ad 
Coleridge'11 " Ancient Mariner " possessed a li1tle science he 
would not long have had it to say that be had nothing to 
drink. Not having fresh wat~r on board, he woula ha'\'e 
gone to work and made some. Indeed, the first sea-water 
distilling apparatus of which we can discover the history 
was constructed by an " ancient mariner," in other words 
a highly respectable and ingenious old skipper, about the 
close of the la t century. The whole story is told in "The 
Annual Hegister," we think, for the year li97 or 1798, we 
unfortu.nately forget the precise date. He found himself and 
his crew of five or six men in a tropical calm without 
any fresh water, and thereupon be contrived to extemporise 
a still from one of the cook's coppers, to which he fitted 
half a small cask as a "head," while he prepared a worm, 
very ingeniously, from some of his pewter dishes, which 
he bfat out fiat, cut into strips, and soldered himself into 
rough tubes. Re very easily obtained a fair supply of 
water, but he frankly admits that it was so bad that it wa.s 
hardly drinkable. Then be bethought him of nn experi­
ment which he had seen tried befon•, and he placed fresh 
wood ashes in the copper. These did not mend matters 
much, and then he "tried passing the water through a 
vessel containinf half-burned billt:ts from the furnace"­
o. rude charcoa filter in fact-and he announces with 
manifest glee, that it thereupon became sweet and ex­
cellent. Ideas on the subject of the excellence of potables 
are, of course, comparativ~; and we fancy our skipper wes 
not harder to ple11se than any of our re11ders would have 
been under the like circumstances. The whole tale is 
sufficiently remarkable; and the skipper's name deserves 
to be rescued from the obscurity with which it 1s at present 
surroundtd. "\Ve have failed to discover that the idea thus 
placed betore the world wtlB ever acted upon, at least to 
any e:stent, for many years; and it is tolt-rably certain that 
the first application on a considerable scale of the principle 
of dil>tillation to the supplying of fresh water on board 
ship, dates back no fut·ther than the first years of steam 
navigation; duriug which it became very usual to fit a box, 
into which steam could be led from one of the boilers, in 
one or both of the paddle-box('s, in such a place that the 
perpetual wash of the spray from the floats kept it cool. 
~uch an apparatus is VC!ry commonl,Y employed at the 
present day, and where it is present 1t is certain that a 
crew will not die of thirst. The quality of the water is 
quite another question. 

Very little, if anything, wa.s done to supply sailing ships 
with distilling a.pp11rnt118 until quite a recent date, not­
withstanding that the value of the imperfect apparatus to 
which we have just alluded was appreciated on board 
atlam vessels, where it was far less wanted. To the late 
D r. Normandy is due the credit of first reducing the prin­
ciple to worktng conditions, and of supplying a compact 
apparatus whicll would readily supply drinkable water in 
large quantities. H is first patent bears date 18J6 (No. 
1252), and specifies an apparatus consisting of two vertical 
cylindrical vessels, each of which is traversed by tubes 
terminating in boxes at each end. Steam at a big h pressure is 
sent into the tubes of the one, and thereby raises the water 
in the vessel to the boiling point. The llteam coudensed 
within the tub('s flows back iu the form of water to the 
boiler. The wat.er outside the tubl's is raised t.o the boil­
ing point, and the steam thus produced flows over at a 
pressure little if anything abo"e that of the atmosphere, 
1nto the upper tube-box of the second vessel; and descend­
ing through the second set of tabes is condensed, and flows 
through a suitable pipe from the lower tube-box into a 
charcoal filter. 'fhe waur of condensation in this second 
vessel enters at the bottom, and acquiring beat as it rises, 
finally reaches o. temperature of about 200 deg. l ''ah., at 
which water parte easily with its contained air. A pipe 
is provided, by which the air escaping is led into the upper 
tube·box of the first vessel, in order to oOrate the distilled 
water. In 18.)7 Dr. Normandy secured a second patent 
for certain improvements on the original apparatus ; and 
in 1859 he took out a third, for the application of a donkey 
engine, to supply the refrigerator with cold water. 

Now Dr. Normaudy, albeit a clever chemist, was not o.n 
engineer; and, regarded from an engineering point of view, 
the whole arrangement of this apparatus ts more or less 
unsatisfactory. '1'he tubes are made tight by a very pecu­
liar arrangement of separate pnckings fitted under their 
eclge8, and it is an exceedingly delicalo operation, even for 
a trained fitter, to put them properly mto their places. 
Unless remarkable care is taken of the apparatus the 
joints give more or leas trouble, a.s it is not easy to make 
them q aite tight in the tint instance; and a very trifling 
o.mount of leakage auffices to render the distilled water 
br11ckish. The principles involved in the coo11truction of 
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the apparatus are right enough ; it fails in the details., 
StiJl we have reason to believe that when placed in ek.ilful 
hands it has $iven considerable aatiefaction i but it is not 
apparently aattable for the ordinary conditions under which 
machinery is placed in a sailing vessel. A co:nmon labourer 
cannot take charge of it; and yet, to be thoroughly useful, any 
apparatus of the kind must be capable of standing a good 
deal of rough usage for months together, without getting 
out of order. There is yet another argument against the 
Normandy apparatus which has done much, we imagine, 
to retard i ts adoption. It is not complete in itself, 
requiring a separate boiler to supply steam to the 
evaporator, and with the production of distilled water 
its duties begin and end. Now as a rule the owners of 
sailing ships are not over fond of machinery of any kind, 
and when they are driven by necessity to resort to its use 
at all, they prefer that it should do tlB much as possible. 
Something very comprehensive is apparently required to 
suit the prevailing taste; and this fact lends us directly to a 
second series of patents, secured by W . H. Graveley within 
the last few years. The first of these was secured in 1858, and 
provides for the distillation of sea water on a far simpler sys­
tem than that adopted by Dr. Normandy. Instead of evapo· 
rating the water to be distilled by high fressure steam, Mr. 
Oraveley evaporates it by the direct act10n of a fi re, and in 
this point alone be gains an important advantage by 
simplifying the entire apparatus. Sbortlr. afterwards he 
took ont another patent, 1n which the distilling apparatus 
is combined with an ordinary cooking hearth. And yet 
more recently he has combined the distiller with a steam 
engine capable not alone ofpumpingwater, as in Normandy's 
system, but of hoisting the anchors, two at a time if need be, 
loading and unloading cargo, washing the decks, acting the 
part of a fire engine, and pumping out the ship. W e recently 
illustrated the entire machine, so that any detailed de­
scription is unnecessary, and would be out of place here. 
It is enough to say that the waste steam coming from the 
en~ine is pas ed through a small surface condenser, or more 
str1ctly a refrigerator, consisting of a series of iron tubes, 
about an inch in diameter and four feet long, rivetted over 
the tube plate at tbe ends. The entire affair, when put 
together, is galvanised all over, so that the joints must be 
tight; and it is t e11ted to a water pressure of 60 lb. for an 
entire week, during which time the pressure commonly 
falls about 20 lb.: it is not ea<~y to say why, as this system 
is nearly unique. When the engine is not at work steam is 
drawn directly from the boiler , and, indeed, u this last has 
considerably ruore evaporative power than the demands of 
the engine require, steam can at all times be supvlied in 
addition to that propt'r to the exhaust. The entir e 
arrangement is neat and compact, occupying a space of 
about 2ft. 9in. wide bv 6ft. 9in. long and 4ft. Sin. high, 
working up to S·horse power, and supplying rather more 
than 1,000 gallons in the twenty-four boars. The 
Gra"eley apparatus enjoys great favour with shipowners, 
not because the water is better than that supplied by the 
Norruandy system, but because it is simple enough to be 
kept in order and attended to by men l>f very ordinary 
capacity, and it has thus found its way into the Russian 
and some other Continental navies. A recent regulation 
of the Board of Trade supplies shipowners with a powerful 
inducement to use some good distilling apparatus, ships so 
provided being permitted to proceed to sea with one·half 
the quantity of water other wise necessary, so much space 
being, of course, rendered available for cargo. 

It is worth remarking that nlthougn an aerating appa­
ratus is included in both Normandy's and Graveley's patents, 
it is never required. We all know that the distilled water 
of the chemist is fiat and tasteless ; but we know ft•om 
personal experience that this is not the case, or at least 
need not be the ca.se, when the distillat ion is conducted on 
a large scale on board ship. It would appear in the first 
place that the steam carries over a certain amount of spray 
or free water with it, which supplies some of the salts 
normal to palatable waters, while the conditions under 
which the condensation is effected are such that the air 
contained in the feed water pumped into the main boiler 
cannot avoid ptlBsing through the condensed water, and 
thereby rorating it, slightly, it is t rue, but enough to re­
move any object ionable flatness. To provide for blowing 
off much more water is fed in than is subsequently con­
densed, and of course the quantity of air rismg through 
the condenser and filter is proportionally increased. 

I t will be seen that the whole subj ect lies within very 
narrow limits- only two firms in England constructing 
distilling apparatus being recognised by the Oovernment­
'vhile the invention, if invention it can be called, is of 
strictly recent date. . One is tempted to a.sk why some sys­
tem of the kind WQ.S not adopted long since ? Now the 
thing has been done it looks absurdly easy ; but we must 
remember that until Dr. Normandy and Mr. Oraveley en­
tered the field, shipowners, chemists, and engineers were 
in this matter very much in the condition of .the courtiers 
before Columbn.s broke the egg. 

Wolllllwu.LCOLLtncu.-At a meeting of delegates held on Thurs­
day, at Wombwelt, near Barnsley, at which nearly forty collieriee 
in the district were represented, the following resolulion wu 
uoanimoWlly adopted :- " That every workLOaD do restrict the oat­
put of coal to ooe-baU Lbe usual quaothy; bat the time for Lbat 
r~triction to t&lte place to be hereafter determined upon by the 
council of the Miners' Aasooialioo. " It was also resolved at tht~ 
aame meeting-" That the delegatee do seek aootber interview with 
the masters wilb a view of coming to an amicable arrangement of 
the dispute witboot a collition." We sincerely hope that tbe abon 
very sensible coul"8e mmy lead to a peaceable eoluUon of the queetloo. 

FoaatON AND CoLONIAL JOTTtNOs.-Tbe Belgian Goveromeo~ coo­
templates a cbo.oge In lbe pottal service between Dover aod Lbat 
portton of Nortbcro J::urope hitherto communicating with Eoglaod 
tbroagb Oal.eod. It bas boen ucertaioed tba~ tidal ioflueooee mili­
l~tte io fe.vour of Nieuport as o. landing-place from the opposite cout, 
aod a iraocb lioe from Bruges to that point is forthwith to be laid 
down for mail traoeit. Tbo R•msgats packets will probably not 
dtscooliooe their usoal course of aammer trips to O~teud.-The 
Prussian Government has decided oo constructing a new mlli~ary 
portio the Baltic, wblcb will be some dutaoce from Kiel. A mari­
time commltaioo, prOilided over by Admiral Jaobmao, it oow 
engaged ill diacU881og important propoaltions.-A railway from 
Rome to A.ocooa is announced as completed, with the exception of 
tbe bridge over the Tibor at C.Uie R.>sotta, wbioh will soon be 
floiabed alao. 
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RECENT U:SBABOBEB 0~ METALS AND ALLOYS. 
By Dr. F. Ca•oa Cunn, F.B.S., F.C.S. 

T1r& importance of the enbj~t wblcb I Intend to oriug befon yoa 
this eveoiog it so extensive, tlilat i& ought to be t~e. aubjec& ol a 
eeries of lectures Instead of attempting to ooodeDH lt 1oto one, aocl, 
therefore, I ahall only give a rt~~~mi of 10me of the clllloo•«'• 
which hue been made dnrioB the laat two year~. 

You are probably all aware &bat Eoglaud oocuplea tbe lnt 
position amoog oatlone u a aouroe of mineral wealth, and to eaable 
you to appreciate the truth of lbie a818rtioo. allow me to cite a le• 
Ogorea, published by Hr. &ben Hoot, F.R.S., the keeper of mlobaa' 
records at tbeRoyal School of MlnM. In 1868 the value of mlnerali 
produced wu £29,151,976, from which metal of tbe nlue ol 
.£86,8&l,S2i wu extracted. There were produced-

Tin oro . . •• • . • • • • • • . . . • • • •• 15.170 tone 
Copper ore . . • • . . . . . . . . . . . . .. 212,04i " 
I,ead oro . • • • • • • • • • • • . • • • • • . . 91, 28S , , 
Silver ore. . •• • .. .. . •• • . . • • . •• . . 88 ,, 
Zlnc ora • • • . • . . • • • • • • • • • • • • . 12,941 , 
Iron ore • • . • • • • • . • • • • • . • • . • . S,600, 000 , 

Further, it ia io~ereeliog to compare the reealta given by Mr. Hunt 
io 18b8 with the above, for we Ood that tbe mineral wealth of 
England hu nearly doubled io five yeara, for ill 1858 the nloe 
or the metala produoed amoooted ooly to £18,105,708. I 
must not omit to atate that, during the Jut few yea,., Eoglaod bM 
also takeo the lead io the manufacture or aluminium (Jno. S.ll aDd 
Oo .. manufacturers, NewC&8tle) and magnesium, by MeeU'II. !delle. 
and Co., Sallord, wbCI have adopted tbe method proposed by Kr. 
Soosbdt. As to tbe four new mt~tala wbich have been of late ~ 
covered, viz., caHium, rubidio.m, thallium, and indinm, they are u 
yet but soientifio curiositiei, bot u their discovery ia due to epeotnlm 
aoalysi•, I sbaU refer to them more eepeoially when t~iog of l.be 
method by meaos or which the di.eovery of tb88e metalt hu been 
made, an illD.Btralioo of which 1 eball be able to give-, through lbe 
kiodn~a of Mr. Ladd, who will ehow you lhe various spectra on 
the screen at the conclusion or the lecture. 

Since I bad the pleasure or drawing your attention last year to 
the then novel application of magoeaium to the art of photography, 
owiog to the ioteose light which that metal prudaoe1 (for iL bu 
been calculated to be rqual to -sh'h part of that of aolar light. aDd 
has been seen at a dista.oce of tw .. 11ty eight miles at Be&, and alao to 
its intense actioio power), Mr. Bultiock has propoeed the I'Obild­
tatioo of tbill metal for zinc in galvaoio batteries, and statee that be 
believes the aubslitntioo would prove a very advantageous one to 
elechioiane. 'l'he employment of thia metal will be gteatly 
facilitated by the large worki which bne been erected for lt.s maoa­
facture at tsoatoo, in Amarica. 

Although Mr. Faraday ob:Jerved many years ago that light .,.. 
transmitted through thiu leaves or eheots of the following metal.:­
platinum, palladium, rhodium, gold, silver, copper, lio, lead, iron, 
and alomioium, •till we were no~ prepared for Lhu iol.ere6tlog reeul&a 
that Mr. {l,uincke bas obtained aod pobhahed io the "Pbiluaopblcal 
Maguioe " for March, 1864. That geotlt~mao endeavoured to deter• 
m10e directly the vdooity with wiJich light travda through metat., 
and be foond, strange to say, tbat it travels faater th.roagb gold aDd 
silver than throu~u a vacuum. Furtber, he adds lhat be wu unable 
to detect any dllfo~rence in the compooeota or the light wbicb bad 
previoD.IIIy pll81led through tranapareut aab.ilances, aucb as platee of 
gLt.ss. Tbe comparati vo~ rapidity of light io pwiog tbrou!.(b metall 
and a ncunm appears to roe to be in favour of tbe new theory of 
ligbt, which I toulc the liberty of upooo1iog to you w my Ire& 
lecture. Altbougb we could conceive tbe p~e ol light through 
a &bio film of metal, atill chemists were astonished when Mr. Heory 
St. Cl~&ire Deville, whose name I bave bad the pleeeure of oftea 
citing io th8d6 lectures, published, oonjoioLiy with Mr. Troost, some 
interesting papers on the porosity of IIUblt.mC\!8 under tbe loJlaeooe 
of bigb temperatures. H1:1 e&periment.> enabled him to show tba' 
even pll.tinuLn and wrought iron tubse, I be latter ooe.eigbth of an 
ioch thick, are, when carried to a high tumpsrature, permeable to ga.e• 
The importance of tbe&e reeults oeooot be overr•t.ed by chemlaa., 
wbeo the permeability of platinum is considered, as tb" welal hu 
been employed by them under tbo~ conviction tbat its bigb deuky 
and mode of maoul~ctnre d85troyed all poroeity. AI to iron, &he 
knowledge of that fact ia most t mportau~ &~peoially in the manu­
facture or coal-gas, where iroo ret.orta a.re wed for di1tilUog tbe 
coal. So oomplllta is tbe permeability of iron at a high temperature, 
that an iron tube which bad been flll~d with hydrogen g&s befor. 
the experiment, was found to contain only a trace of it at the eod of 
a few hours. 
co~ideriog the aborl space or time which I haTe at my oommaod, 

1 can only atate that you wiJI llod in tbe .Royal Society's 'rranaao· 
tioos (.rot. olii., part 1 , page 1) a m on elaborate pali'!r on "Tbe 
IoOo.,oce of Temperature on tbe Eleotrical Conducting Power of 
Metals," and alao (vol. cl., part 1, pa!(& 85) ooe ou the "Ooa­
dactibillty of Oopper." These researches or Dr. Mathi8888o deoern 
tbe clo~e atteotiuu uf all elootrio telegraph eugineera. 

The 6tudy of meLals must convince every studeot that, although 
science b&ll progr~etl io a marked manner durio~ the Jut fifty 
yea.rs, still that there is a gr~at deal more to do tbau has b&en done. 
Although we have known copper, zloc, lead, tlo, and Iron tor m.&llJ' 
centuries, btill hardly a mootb passes witbont new propertiee of 
these metals baiog discovered, or lacl.il ooooected with tbe lmpron­
meot of their manufacture or the removal of the impariti"' they 
contain. I therefore deem it my duty to advert to a few (l&pera lb&t 
have beoo published recently respecting certain impurttiea wbloh 
particular mt~tals cootaio, which Impurities, io some iostauoee, 
eobance Lbe value of tbe metal, and io otbel'd lower their commeroial 
value. No other class of subetances teach811 the young cbemlat lhe 
difficulties aod the labours be mD.IIt be prepared for, if be wi.sbee to 
be wbat is t.eohoioally termed a good operator, aod i[ be prt:l.eodJ to 
prepare a pure ~abatauce. 1 would, therefore, advise aU young 
wen s~odyin' chemibtry, careful IX. to read the labours of J. 8. Stu 
oo "The Determination of the £quivaleot.a of Chlorine, Sulpbor, 
Nitrogen, Stlver. Pota•sium, Sodium. and Lead," pablibbed lD tbe 
"Moniteur Scie·ntijiqr~e'' of 186laotl18641 where they "Ill notice that 
Slli& bas spent mu1nlltl or timll to obtain a few ounces of pare eUver, 
lead, &o . 

Co>pptr.-The same may be said of the reaearobea of Mathi ... n 
to oltt~oin pure copper, for his etudiea above alluded to have enabled 
him to state th1H tbere is oo alloy of copper which oooducta elec­
tricity better than pure copper (page 92 ol the above memoir), for be 
fo11nd that the most minute q.taotltlee of areeoio, pboapborua, 
sulphur, aeleolum, tellurium, and oxygen dlmit.isbed the ooodaotlac 
power of that metal. Wbil5t on tbe 1mpurities of copper 1 muatoot 
lail to mention some valuable additions which M~:aSra. Abel aod 
Field hve published io tbe journal of the Chemical Scolety of 
Luodoo, on the means of det.ermioiog varioua impurhiee wtllch 
oopper contains; thus they fouod somec.imes tr&C68, and aometl11111 
several per cent. of the following impurities in many aamplee oC 
commercial copper, eilver, areenio, antimony, bismuth, lead, Uo, aud 
iron (see 'rablo.o, vol. xiv., page S02), and Mr. Abel, In a paper ia­
aerted in the same journal In 186-1, proved that copper coo&ained 
sulphur aa a geoeraJ coustitueot, bu' only in minute qoaoti\181 • 
selenium, u an oocasiooal ooostttueot; and tbat oxygoll ~ 
at ways preeeot, and aometimes in cooaidt~rable proportion ; thna, 1n 
dry copper be fouud the quantity of oxide of ooppt~r, not u 
Measra. Dick aad Puroy have 11tawd, !rom 10·21 to 9 lJ4 p3r oeut. 
IJut from 8·77 to 4·!>6 per cent. Mr. Abet give' tbe !ollowiaa 
numbers as represootiog tbe average proportion of oxygen obtaloed 
with a SEries of 1.amplea taken ill divereo at&ges ill tbe waoulacture 
of copper:-

"Drv'" copper ., .......... ,. 
Ditto (another apec:imen).. . • 

"Ralf·poled" c.>pper . . • • . . . . 
.. Tougb·phcb •• .. • • • • , • • • • • 

0JcytreO pu ctDL 
• • . . . . . . . . o·ta 

- . . . .. o·ao 
•. • • • • O·!l 

• • • • 0'03 

• • • • 
• • t • 

• • • • • • ·• Over·poled" , . • • t • • • • • • • ..... • • • 0·"· • • • • V. 
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lron.-Ju far u our preeent day'• knowledge extenda, no met.&l 

is more infiaenced than iron, either for good or for t.d, by the pre­
sence in it of a minute quantity of another element; thus a few 
tbouaandtbs of carbon transforms it into steel, and a few per oenL 
of the same element converts it into cast iron; a few thousandths 
of sulphur, or a few per cent. of silicium, renrlera iron "red.ebort," 
that is to eay, brittle Rt a red beat, whilst the same quantity 
(thousandths) of pboepborue makes it 1' cold-ebort," or brittle at 
natural temperature. These facte explain why iron smeltera and 
mauufacturera do all in their power to nee oree u free u po&eible 
from tbeso Imparities, or apply all their ekill to remove them from 
the oree or metal wben present. I am, therefore, satlefled tbat all 
iron smeltera will appreciate the value of the following fact.e, 
publiBbed by M. Oaron in the" Compte• Rendt.u" of the Academy of 
Science of 1863, on the inftaence of manganeee when need on the 
blast furnace to remove silioium from cast iron. The following 
table shows the relative quantity of manganeee and silicium existing 
in the cast Iron thus produced:-

lllaul('anese. Slllcium. 
No. 1 • • • • • • • . 1 ·oa . . • • • • • • o·os 
,, 2 . . . . . . . . e·a2 . . . . . . • • o·os 
,, a • • . . . . .• 4"70 • • • • • • o·so 
u • • • • • • • • • :s··s1 •• • • • • • • o·66 
,, 6 • • • • • • • • 2"2.G • • • • • • • • 0~6 
,. 6 .. .. .. .. S·llO .. .. .. .. 0 50 cold bla.at. 
., 7 .. .. .. .. 2·10 .. .. .. .. 0·75 bot bla.s~. 

This table shows that as the quantity of manganeee decreases in 
the pig iron the quantity of silioium increases; further, that the 
higher the temperature (all the rest of the operation being conducted 
in the eame manner), the quantity of silicium increases and the 
manganeBe decreases. 

lL Oaron has further made the Important remarlr, that it is 
the inU!rest of the iron·smelter to use as much lime in the blast 
furnace as practicable when manganiferous ores are employed, for 
not only does lime facilitate the introduction of manganeee into the 
iron, but also helps in a degree to remove the excess ofsiliciom. 

Eight or nine years ago I made the observation that if manganese 
had n ot the property of removing phosphorus from iron, it bad the 
on~~ of biding or of counteraclin~ the bad infiuence of that element 
on iron ; in fact, I found that cast iron, containing aa much as one 
or two per cent. of pboephorDB, would yield good mercantile iron if 
the pig iron contained at tbeeame time five or six per cent. of manga­
neee, and I have lately heard that maoganiferous oreo have been 
ueed with great advantage by the Oleveland iron smelters to over· 
come the "cold shortness" of their cast iron, which is due, as is 
well known, to the presence of phosphorus compounds in the 
Cleveland iron ore. 
. h is highly probable that tbo advantages which have been 
derived from the employment of spiegeleisen iron, in improving the 
quality of steel produced by Beasemer's process, is owing, not only 
to the fact that this peculiar iron contains a large quantity of carbon, 
which it yields to the molten iron contained in the large crucible 
nsed in Beseemer's process, but that the manganeee i~ contains 
~.:ootribotee also to bide the infioence of the pbospborDB or to over· 
come the detriment&) properties which a trace of fbospboras 
would impart to the steel produced by this procees. say bide, 
because tiJe phosphorus is still present, since that substance 
cannot be removed by the above proce68 from any pig iron in wwch 
it may be preeent. 

M. Oaron has published in the " Tuhnowgi•tt" for 1864, a paper 
in which be sLows that no amount of lime on the blast will 
r emove phosphorus from any ore which may contain it; and that 
tin plate manufacturers and othera who employ charcoal iron 
ehould pay the greatest attention to the quantity of pboephorDB con· 
t1lned in the charcoal they employ for rt-fioing ordinary iron ; thus 
~oomll charcoals are susceptible of yielding as much as one per cent. 
of phosphorus to iron, while others only 0·12 per cent., sod, lastly, 
eome onJy a trace. 

If phosphorus, sulphur, and silicium are injurious to the quality 
of iron, the metal called tungsten, on the contrary, appeara to im­
prove in a marked degree il.e quAlity, especially when in the state 
of steel. This fact has not only been demonstrated beyond all doubt 
by Mr. Mw;bet, bot also r~cently by somll scientific reeearcbes due 
to M. Caron, "'ho has proved that steel containiDgtungstan presents 
greater tenacity, and can be used with great advantage for many 
J.tnrposes; in fact, be thinks that tungsten can be used instead of 
carbon as a converter of iron into steel. There can be no doubt 
that the employ111ent of tungsten in connection with the hardening 
of steel, and other various applications which that metal is sOBcep­
tible of, will be greatly enhanced il the fact stated in the Cnnnical 
New•, of .August 25th is brought to bear, v iz., that a S wediBh 
chemist has found a simple and practical metiJod of extractiDg 
tungsten from its ore so as to reduce its cost of J.trodoction to a few 
&billings per pound. 

Mr. R. J ohn son and myselr have pnblished a paper in: the "Memoirs 
of the Royal Society," in which we showed tbat tiJe conductibility 
of iron was greatly modified by the quantity of carbon it contained, 
as proved by the following table:-

F ound. Conductlblll~y of 
silver = 1. 000. 

Wrought iron • . .. • • .. 13'92 .. • • .. .. 436 
Steel • • • • • • • .. • • • • 12·6S • • • • • • • • S.tl 
Cut. Jron • • • • • • • • • • 11·45 • • • • • • • • 869 

We also found that the hardening of steel bad the greatest in­
ftoence on its expansibility, for while a steel bar, hardened to the 
maximum, e:spa~.oded to a degree which may be rllpresented by M, 
the same steel rendered as soft as possible expanded only 62. 

.Although the oxidation of iron, or its rapid destruction under the 
infioence of the carbonic acid and oxygen of the air, itt a source of 
great advantage to those who manufacture this article, still in many 
instances it is a source of annoyance to those who poseeos articles 
made of that valualtle metal, and in otbers it is a nationallosa, as in 
the rapid decay which our iron sbipe of war undergo. Allow me, 
therefore, to eay a few words on these points. 

his easy to preserve small articles made of iron from r ost, either 
by plunging them into e. weak solution of caustic alkali (whether 
the iron is preserved by a peculi,.,r action of tbo alkali, or because it 
proven la tbe action of tiJe carbonic acid of the atmosphere in con­
junction with oxygen and moistort>, are poin ts to be determined), or 
covering them with a varnish made of india.-rubber, gutta.percha, 
and a small amount of fatty matter. .A11 to the pr~servation of ships' 
bottoms from corroeion, without enteriog hero into the various 
methods that have been propoeed of late to e.trect this important 
object, still ! deem it, my duty to call your atU!ntion to one or two 
methods that have been tried with apparent success; thus, Mr. Leach 
has applied on the iron 6urlace of slup&' bottom a coating of gutta­
percba or other cement, and fasteniDg by it sheets of gla&s of about 
one-fourth of au inch in tbickoe6s. '! 'Le glass is previoOBiy bent to 
the shape of the ship, ar.d pierced for the reception of the screw or 
bolts, w bleb are preberved from immediate wntact with the met.&l 
bolts by coating tbem with a little of ~be fas;tening mi:r.ture. 

M. Becquerel relates, in the "C.:fJmplu Rtndu~· of the Academy of 
Sciencu, 1864. tbe results which obu.ined by the application of hie 
galvano-electric process on the iron keels of some of the French 
tDen-of-war. Tbis process is based on the same principles u those 
adopted by Sir Hompbry Davy, in 1824, for J.lreventing copper 
l.be~&tbing from belug rapidly corroded by sea water, and which 
consisted, as you are aware, iu attaching at various distances blades 
of z inc between the wooden side of the vessel and the copper sheets, 
or what effected the eame purpose, in using brass Daile for f11stening 
the copper to the sides of the veesel. 

M . .Becquerel employe zinc in connection wilb iron, thus esta­
blishing a galvanic current which renders the Iron, like the copper iu 
Sir JI. D avy's experiment, electro-negative, or possessing the same 
kiDd of e<lectriciLy ae o:rygen, therefore tWmmunicalin~ to it the 
property of liberating oxygen from any compound, in6tead of abeorb· 
lllg or ft:r.lng it. M. &cqoerel has proved that. the galvanic action 
of the zinc on the iron exercises its lnftoence on the whole of the 
Iron surface of the ship, but nevertheleu that ire inftuence decreases 
u the &qUAre of the dis tance, a.nd consequently that ita ac~ion is 
only !lllticiently p owerful to preeerve iron from corrosion for a 
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limited distance, and coneeqoently the preserving t.nda of zinc 
muet be placed at short intervals from each other. 

l!r. Jobn10o and myseU published, as I hope you wiU remember, 
In the ••Journal " of the Society, two or three yeue since, two papers 
bearing upon tble same eabject, the firat paper containing !acta 
exactly identical with thoee published in 1864 by B &eqaerel; the 
eeoond ebowing the advantage ~bat would be derived by shipbuilders 
in using galvanised iron platee instead of wrought iron ones for 
plating our men·of-war; for you are aware that the attack of sea 
water on iron platea in contact with oak was very great, being 2·880 
u compared with galvanieed iron, which was only of 0~95, all the 
circumstancee of action being equal in both caees. 

But the moat important reeult that l1r. Jobnson and I have 
arrived at on this point is the demonstration, in a paper we have 
pu bliebed on "The action of sea water on certain mel&ls and alloys,'' 
that the action of sea water on lead is nearly nit, as seen by the 
following table:-

Action of Sea Water upon Me.tau. 
1 Metre. Grammes. 

Steel • • . • • • • • • • . • • • . • •• • • • • • • • • 29·16 
Iron • • • • . • • • • • . • • • • • • • • • • • . • •• 27•37 
Copper (bett aelected) .. .. .. .. •• .. .. .. .. 1!·96 

,. (rougb cake) • • . • • • • • • • • • • • • • • • 13 85 
Zl'oc • • • • • • 5·66 • • • • • • • • • • • • • • • • • • • • 
Galvanleed iron (Jobnson'e prooeu) .. .. .. .. .. .. 1·12 
Block tin • • . • • . 1 '45 ' . . . . . . . . . . . . . . . . . . 
Stream tln . . • • . . • . . • • .. . . • • . . . . • • . • 1•45 
1.-e.ad (virgin) •• •• . • • • • • • • • • • • • . • • . • trt~ce 
Lead (common) .. .. .. .. .. .. .. •• traea 

This metal can, therefore, be used with great advantage to pr88(;rve 
the keels of iron ships from being corroded by the action of see. 
water, and that the objection which might be raised as to ita soft­
ness might be easily overcome by adding to lead a few hundredths 
of either arsenic or antimony, which would increase its hardness, 
and thus r ender it better fitted for the purpose referred to. From 
experiments that we b11ve made we can further state that, ir. oar 
opinion, Mnntz'a metal is a far SUpArior article to copper for sheath­
ing ships. · (See" Society of Arts' Journal," .April 21, 1865.) 

As a few ladies have <lone me the honour to attend these lectures 
it may be interesting to them to have a simple method of cleaning 
silveroreilver plau, without the t rouble of employing rouge or other 
cleaning powder. which, besides rapidly wearing off the metal, 
takes up much of their senanta' time. lt consists in plunging for 
ball an hour the silver article into a solution made of one gallon of 
water, one pound hyposolpbite of sorla, eight ounces muriate of 
ammonia, four ounces liquid ammonia, and four ounces cyanide of 
potassium ; bat as the latwr substance is poisonous, it can be dis­
pensed with if necessary ; the plate being ta.ken oat of the solution 
18 washed, and rubbed with a wash leather. 

Improvement& have also been made of late in coating cbet.p 
metals, such as iron and bra~s, with more valuable ones, so as to 
enhance the value of the fancy articles me.de with them. lf you 
r emember, I r eferred to a procese, devised by M. Oadr{, for coat­
ing cast iron with copper or bronze. The method that wish now 
to bring before your notice is one devieed by Mr. W oil, and is 
based on the same principle as the one wwch has been in practice 
for some time in linning iron pins, or covering brass with gold, 
viz., plunging thearticle to be coated into a boiling alkaline solution 
of a salt of tin, or a salt of gold; and, in the case of Mr. W eil, 
into one of copper, which consi&te of an organic salt of copper­
say, the double tartrate of copper and potash-with an exceaa of 
alkali, takin~ care that the cast or wroogllt iron to be coated is in 
contact with a bra&s wire daring the operation. 

I shall now take the liberty of dwelling for a short time on variou.s 
memoirs. which have been published in connection with the physical 
properties and chemical composition of alloys. 

Yoa willlind in the "Transactions of the Royal Society," vol. cL, 
some extensive researches, by Dr. l'ttatbiessen, on "The elecuical 
conducting power of alloys ;" also, in vol. cliv., on the infioence 
which heat exercises on that important physical property of alloys. 
Mr. Jobnson and myseU have published papers on the density of 
alloys, as well as on the hardness, expansion, and conductibility of 
the eame. It was admitted, some years ago, that alloys were simply 
a mechanical mixture of various metals; but the systematic 
researches which we have published leave no doubt that, when oer­
tain met&le, euch li tin and copper, bismuth and lead, zinc and 
copper, are employed in equivalent quantities, and t-hat the propor· 
tion of each metal does n ot exceed two or three equivalents of one 
to one equivalent of the oiLer, that they are sll!lceptible of com­
bining aud forming definite compounds. i may state, in corroboration 
of this statement, that if one equivalent of zinc and one eq oivalent 
of copper are melted tog~ther, or 49·32 of copper and 60·68 of zinc, 
and well stirred, and allowed to cool nom a crust is formed on the 
S111face, and then a hole be made in the cru6t and the fiuid portion 
poured out, well defined prismatic crysl&ls, somet.imes of tin. long, 
will be found to coat the Interior of the solidified maes; w.bile U 45 
per cent. of copper and 55 per cent. of zinc-that is to eay, propor­
tions which are no longer equivalent to each other, then, in.stead of 
obtaining a floe golden-coloured crystalline alloy, a white amor­
phous mass will be produced ; in fact, no braesfounder attempts to 
use more than 40 per cent. of copper to produce brass, for experience 
bae taught him that, if he exceeds that quantity, be obtains snob a 
white metal that it is no more a. marketable article. Another 
e:umple Is furnished by certain alloys for bronze. Thus, when 
two equivalents of tin for one equivalent of copper are employed, 
the conductibility of this alloy for beat is equal to that of both the 
metals tofetber entering into its composition ; while if the conduc­
tibility o alloys composed of three equivalents of copper to one 
of tin, or four equivalente of copper to one equivalent of tin, is 
ascertained, it will be found that their conductibility is quite 
different and independent of that of the metals entering into 
their composition; in fact, the conductibility of four equivalents of 
copper and one equivalent of tin is five limes lees than the one first 
cited. 

Without occupying your time with further instances let me call 
your attention to an important fact that Dr. -Matthiessen, Mr. John­
son, and myeelf have observed, viz. , that the addition of a small 
quantity of a metal which may be considered as an impurity, com­
}Jletely modifies, in many instances, ite properties; and the most 
Important example that I am acqaainud with ie, tbeinduence which 
the addition of 1 or 2 per cenL iron e:r.erciaes on the properties of 
bras;s. If a brass be composed of 60 per cent. copper and 40 per 
cent. zinc, it will be susceptible of being drawn or bent when cold, 
but cannot be forged or worked when beatod; while if 1 '76 or 
2·0 per cent. of iron be subetituted for the same quantity of zinc, 
then a moet valOBble brass ia obt1ined, for not only is this brass 
capable of being forged at a red heat li.ke iron, but ite tenacity is 
tncreued in an enormous proportion, for each square inch of surface 
ia able to aupport a " breaking weight " of from twenty-seven to 
twenty·oigbt tone, a tenacity nearly equal to tba.t of iron. 

.Messrs. Beyer and Peacoclr, of Manchester, who experimented 
With bolte made of this alloy, in the hope of substituting them for 
iron ones in the fir~boxee of locomotives, found that tbeee bolts 
would support a strain equal to thoee of iron, and that the threads of 
the acrew were n ot st.ripped with more facility than those of iron 
when e:r.posed to the same strain. 

There is no doubt that when this alloy becomes more generally 
known many valuable applications of it wUI be made in the arts and 
manufactures. 

While dwelling on valuable braes alloys let me state that two 
alloy.s have lately been introduced l?bich will prove ll!efol to those 
requ1ring them, namely, a white alloy, which la cbiefiy employed 
for the bearings of the driving wheels of locomotives, owiog to its 
extreme hardnees, and wwch is compoeed of:-

Zinc • • • • • • • • • • • • • • • • • • • • • • • • • • • • 77 
'J'In •• • • • • •• • • •• •• • • • • • • • • •• •• • • 17 
Copper • • • • • • • • • • • . • • • • • • • • • • . • • • 6 -

lOO 
The other alloy has been lately proposed fo calico printers by Mr. 

L enssen as a subatitute for the ateel blades u:ed by them to remove 
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the excese of colour wbloh adheres to the surface of their printing 
rollera, and which blades bear the name of " doctora." 

Mr. Lenssen's metal is composed of:-
Tin . • • • • • • • • • • • . • • • • • • • • • . • • • 
Zinc • • • • • . • • • • • • . . • • • • • • • • • • • • 
Copper • • • . . • • . . . • • • • • • . . . • • • • , __ 

• 
1oo ·~o 

This alloy is stated to have All the fl exibility, tenacity, and hard­
nesa required for the'' doctors " used io calico printing, and, further 
it preset:ts the great advanto.ge of not being acU!d upon by acid 
liquors, which action is often a great source of annoyance to calico 
pr iorers. 

I shall conclude this lecture by alluding to the extracrdinary 
modification in tbe fusibility of metals when several are fused 
together ; thus, for example, the following well-known alloys which 
liquify in boiling wa.ter :-

Newton'• alloy D' Arcet'e alloy 
fuslbla at 212 deg. f UIIble at 201 deg. 

Bltmuth • • • • • • • • • • 5 • • • • • • • • • • . • 8 
Tin .... •• •••.•• a .•.•......•• 3 
Ut.d. • • • • • • • • • • • . 2· • • • • • • • • • • . • 6 

While the fusing point of tbeee metals, when taken separa.U!ly, is u 
follows:-

Bia:m uth • • • • • • •• • • • • • • • • • • • • • • 613 der. 
Tln • • • • • . • • . . • • . • • . . . . . • • . • 4~1 ,, 
W d • • . . . • . • . • • • . • . • . . • • • • . • t.:tl ,, 

Therefore, the fOBin~ poiAt of each metal is several hundred times 
higher than when they are mixed in the above proportions. 

A still more fusible alloy has lately been brought bafore the notice 
of the public by a Mr. Wood in one of the .American journals, in 
which be states that by meltU.g togetber-

Wd . • . • • • • • . • • . . • • • • • . • • • • • 8 pa.rtt. 
Dlsmutb • • . . . • • • • • . • . . • • • , . . • • 6 .. 
Tin . • • • • • . • • • • • • • • • • • • • . • • • 4 

" Cl.dmium . • • • . • • • • • • • • • • • • • • • • • 3 •• 
An alloy is obtained whose point of fOBion is equal to 140 dtg. , 
therefore susceptible of being used with great ad vautage for dental 
purposes. 

I bave now to refer to the four metals which have recently been 
discovered, viz., <X2siom, from ctuim, ''•ky coloured," owing to 
two blue lines which it produces in the spectrum; rubidium, from 
rubidu1, "dark red," owing to the existence in its spectrum of two 
red lineR of remarkably low r efrangibility; thallium. discovered by 
Mr. William Crookes, and which derives its name from lltlliol, 11 a 
budding twig," symbolising the beautiful green tint of budding 
vegetation ; and iodin m, discovered by Messrs. Reicb and RillhU!r, of 
Freiberg ; all of which are doe to the introduction into science of a 
mode of investigation, known as the ''spectrum analysis." 

BlllllOTH.-It is stated in the SouJh. Amtralian & qisttr ol 
Sept. 2itb, that a very promising bismuth mine in Spencer;s Gulf is 
being vigorously worked, and is likely to prove valuable. 

STEAK AND 0ANVA8.-A New York paper speaks of the remarkable 
decline of sailing power and advance of steam power on the ocean, 
as evidenced by the fact that on one day twenty steamships left that 
port-two of them for Europe and eighteen for the Southern porta, 
to aid in the work of reconstruction. It is an evidence, also, of tbe 
way in which that country adapts itself to circumstances. I ts 
sailing marine was becoming almost cumbersome. It had not dock 
and pier room enough to accommodate it; bat as one steamship can 
do more carrying trade than a dozen sailiog vessels, in consequence 
of tbe rapidi~y and regularity with which it traverses the ocean, 
the latter will gradually vanish, and the United St.atea Le able to 
do all the carrying trade they require with half the accommodation 
at the piers and docks. 

DzVlNO IN A PxT S!Ul'T.-An interesting nndertakinv; has just 
been concluded at the Grove P it, the property of C. R Vickerman, 
E sq. I t seems that some three weeks siuce, the main rod (16 inches 
square) of the 80-in pumping engine broke sbort oli, about twenty 
feet from the surface; it was of course necessary to put a new one. 
While the new r od was being made and fitted t.be water rose in the 
pit till it had covered the piece enclosing the valve or clack, and ic 
was found some short time (twenty-four hours) after the pumJ.ting 
engine had been set to work, that tbe valves would not act; the 
water consequently rapidly increased till there was a depth of 
twen ty-six ftoet in the piL Tbere were now bot two courses opon 
to the proprietor, either to put down a. new set of pumps, at a 
heay;y cost of time and ruoney, or to employ tbe more novel agency 
of d1vere. b'lr. V ickerman chose the latter, thereby star tliDg many 
of t he people of the neighbourhood. Messrs. W1lton and Bolton, 
the celebrated divers (the former of whom is well known in thiB 
neighbourhood by his work on the "Sir Henry Pottinger," sunken 
in the Carmartben Ba.y, and the r emoval of tbe "Prince Consort" 
rock at Pembroke Dock), arrangements were made for their going 
down. A platform wu erected about four feet abovtt the water, 
from which they descended to the bottom by means of a ladder. 
They were at-tended by six mea, under lbe direction of Messrs. 
Oa.dman and Foley, the managers of the colliery, for the purpose of 
working the air pumps of the Heinke apparatus ueed, and renderiDg 
any aseisl&nce that may bave beeome necesaary. The three par· 
ticolar disa.dvautages tbe divers had to contend with were, firstly, 
that the pieces of Iron were weighty; secondly, they were restricted 
for room ; and last, but n ot least, they had to work in the dark. 
To get to the damaged clack or valve, the diver (for they worked 
alternately), bad to take ofi an iron door, fastened with massive 
bolts and nuts, w~i~bing upwards of five cwt. As the apace l.n 
some places between the door and tbe aide of the pit was not more 
than from twelve to eighteen inch&!', much of the work had to be 
done with one hand. Ou the door beiDg removed it was found (ae 
had been expected) tb.at the cutter which makes fast the iron guard 
which serves to ktep the centre piece of the "clack," weighing 
about one cwt. (which works on a pin or swivell) io its place, had 
been knocked out. The guard was thus rendered useless. No 
doubt this being the case the workiog of the engine caused the 
upper portion of the valve to knock on the t~piDdle, drove out the 
under cotter, which kept it in ita place. TLe spindle thus libe­
rated, fell through the clack and seatiog, to the bottom of tbe pomp. 
The top and middle piece of the valve having been taken out with 
much difficulty and considerable dexterity, a new spiodJe was 
lowered down and fitted. Tbia part of the work was accomplished 
in about four h ours; then came t-he hardest part of the uodert&king. 
The spindle being fixed, it was necessary to raise the centre part of 
the valve, weighing one cwt., at arm'o~ length, and p lace i t on tb.e 
spindle. For some t ime it seemed almust imposaiole. A little 
judicious application of tackling, however, obviated the difficulty, 
the piece was raised, dropped over the spindle, the guard replaced, 
and the door again screwed on. .A boot five or si:r. houra were con­
sumed in this part of the operation. Upon starting the engine it 
was found that t he pole of the pump would not throw water, aud it 
was suspected that the iron door bad not been put properly in ita 
place. On the divers again descendiog, this was found to be the 
case. .After two or more attempts they succeeded in fixing it on 
firmly; three or four da.ys served to clear the pit of water, and the 
colliery works are now going on as usual. We bave paid particular 
attention to the above, for we considered it a very novel under­
taking, and one fraught with the utmost importance to colliery pro· 
prietore ; and we think Mr. Vickerman deserves their thanks for 
his enterprising spirit. It was but an experiment-success wu by 
n o means cer tain, failure very poseible. He elected the almost 
untried novelty, and, we are happy to eay, eminently succe~ed. 
According to the old method of putting iu a new lift of pumpe, 
many weeks would have elapsed before the pit would have been in 
working order, and much inconvenience, if n ot distress, have been 
experienced by the colliers thus thrown out of work. The Grove 
P1t, at which thee& operations have bee,n going on, is almost a new 
one, and is considered one of the fiDest in South \V ales ; it is fifteen 
feet in diameur, with a depth of 106 fathoms. 1'he best engiDee 
and mos t moderu appliances contribute to ita completenesa &lmot~ 
regardless of expense.- Pembroke Htrald . 



Nov. 24, 1865. 
, 

MR. KJ.KKALDY'S NEW TESTING AND EXPERI­
MENTING WORKS. 

I s the early part of Jut year we stated that Mr. Kirkaldy, the 
author of tbe well-known work on the strength of iron and steel, 
intended to erect in London some machinery for testing the strength 
of materials and details. The works will be opened to-morro w, at 
the Grove, Boutbwark-stree~ adjoining llleiiSrs. Easton, Amos, and 
Bona' works. Tbe machinery has been constructed by lllessr~. 
Green wood and Batley, of Leeds, according to Mr. Kirkaldy's patented 
desigll!, and under his immediate superintendence. We need 
Fcarcely say that Mr. Kirkaldy ha.s adopted a very complete and 
delicately adjusted series of levers for r tgistering the force exer ted. 
In an account of his works, which Mr. Kirkaldy intends to publish, 
be says that his "apparatus is adapted for any kind of etraio­
pulling, crushing, bending, twisting, shearing, punching, bulging, 
buckling, collopsing. or bursting; and to any amount from 10 lb. to 
1,000,000 lb. It will al t~o t11st with equal accuracy ~pecimens of 
substances, as well as manufactured articles; and will, as required, 
ascertain the ultimate breaking strain or any lower amount of p roof 
strain." 

By means of his p~:~tent indicator dial, Mr. Kirkaldy tells us that 
"the slightest change in the form o f the article under experimen~ 
whether by elongation, contraction, de6ection, or otherwise, is 
readily observed and exactly measured. The elastic limit, or when 
permanent eet bkc11 place in materials, eau thus be a&certaioed with 
precision and duly recorded. Many facts connected with this Yery 
important S!lbject will thus be obtained." 

\Ve have little doubt" thot civil, military, roeohnical, and mining 
engineers, arcbitecta, ship and bridge builder!', boiler makera, and 
othen!, will o ften fiod th is testing apparatus advantageous in deter­
mining tbo best proportions of mo3t structural details, as well as 
t ho materials, and variety of materials specially adapted to their 
dUJoroot requiremen~." The machine may be employed for private 
as well as public purpof'ea. In many instances it will doubtless be 
considered essential that tho reaul ta obtained shall be for tbe 
exclusive uae or the individuals seodiug the specimens, aod at 
whose expoose the trials aro made. Tbu!1 makers, by sending their 
produc ts to be tested and reported upon, can obtain ioforma­
t ;ou to assist them in the mixing of t heir materials and 
1 bo mode of manufacture. I n other ca.ses it may be considered 
desirablo for coromerciol purposes to have tbe results of experi­
ments known, and hero, doubtless, the employmen t of a testing 
machine iu the bands of a ueutral person would be preferred to a 
private machine in tbe mauufacturer'tl own este.blisbment. Jn many 
instances i t might be quito immaterial wbat use was afterwe.rda 
made of facts ascertained for e. particular purpose, but, of course, 
any one wishinj:: to keep the results secret can eaaily do so by 
exp~esain~ a wish to that eO' tot. Jn cases of iojury from boiler ox­
pl~stonF, breakdown.s on railw~ys and of machinery, falling of 
bndges, bonae!', &c, tt must certntoly often prove o f consequence to 
have the means o f ascertaining whether or not they were owing 
wholly or in part to tbe employment or fau!Ly materials. 

Evt>ry article, when received, will be entered and numbered, and 
dtt>r being tested will be stamped with a mark which is registered 
toiler the Trades Proltction Act. Corli6od reports of the results 
-'tllal$o b.) teut to those fll r whom tloo experirueot3 were made. 

We understand that Mr. K irkaldy malce~ a ~>Lut witb a f!;ood 
amount o r work in lunrl. ll t~ ho.b thos been employed hy Mr. J. 
Cobitt, C.E I Mr. u~nry c~rr, C. E., and .Messrs. Tborne and Co .• to 
t e~t o.nd repor t upou the wrooght and cast iron, granite, bricks, and 
cement to he employed in tbo constru8tion of the now Blackfriars 
Bridge. lle will at~o test some o f tbe structural details. We hope, 
and have httlo d oubt, that many other engineers will follow the 
example or the buslders of the now Bl11ckfriars Bridge, and that 
the insertion or a l'loure in spocifi.;atiooq "Specimens of the work to 
be tested by Mr. Kirkaldy, of L ondon," will be of no uncommon 
occurrence. 

1' be illnslre.tioos exhibit the epecimoos before and after being 
t~stf'd, _t he Arrows indicating the direction of strain. Among 
the de tatls which be expects will be sent to him to be subjected 
toll:-

I.-Pulliri!J or Ttnlile Strain. 
may be reckoned- bridge links, wagon and carriage draw bars, 
coopliog Jini<s, iron roof tie-rode, boiler stays, s prings, bars, plates., 
angle iron, &c.-in fact. aoy length up to 300io. Also, crane and 
o ther chains, wire and hemp ropes, telegraphic and other wires, 
&c. , up to any length, 20lt. to 25lt. being tested at a time. 

2.-Cru1fu'ng qr Compru1ing Strain. 

Walle, pillars, props, carriage spring~, &,.-any length up to 
25Uin. 

3.-Bending, Tranntrlc, or l.At,ral Strain (tomttimes confusedly 
called breaking tlrai,.). 

Girders, beams. joiata, rails, axles, teo·iron, &c.- any length, from 
l Oin. to 300in. bbtweeo the centr~a or props. 

( 

•J.- T u:iJt 119 or Torsional Strain. 

THE ENG INEER. 

Bhaftiog, orauk u.le.a, &c.-ny lenp:th from l Oin. to 30io.1 a nd 
f rom 60io. to 250in. ; diameter from 0·5iu. to l Oin. 

• 

5.- S!ltaring Strain. 
Bridge bollfo, sling bolt3, binge pins, cottars, rh·et., &c.- diameter 
from 0·5iu. to l Oiu. 

6.-Punching Strain. 
Piercio~t boles in brass, copper, iron, or steel plates, &c.- diameter 
from 0·5in. to l Oin. 

7.-Bulging Strai"-
Sbip jlronodiog on rocks, &o., rccoss sqaue or circular- any siz'l 
up to ~!Oin. 

8.- Buckling Strain. 
Upper part o f a ship's aide when the two ends are supported, npper 
portion of box beams supported at the e nds, &c.-•ny length up 
to 250io. 

9.-ColkJp•ing Strain. 
Boiler tubes, having tbe water and steam outside, or any hollow 
vessel exposed to external pr886ure-aoy length up to 200io., and 
any size, circuhu or equaro, up to 20io. 

10.-Bur41ing Strain. 

B oilers, water pipes, steam pipes, boiler t ubes having the water and 
steam pressure and glass gauges, or &oy hollow vt&Bel E>xposed to 
internal pressure-any length up to 200in., and any eize, ciroular 
or 1 quare, op t<. 25io. 

l u addition to the above gradually-applied strains tbe machine 
can also be adapted to test the effecta o f percu68ive, vibratory, 
jarring, and other impulsive l'lr&iuP, either independently or in 
combio&tion with a gradulll Etraio-teosilf', compreesive, o r otber ­
wi~te. 

In o rder that rxperimenta may be mAde at an even tempert~ture 
throughout the year the works are uuifo rmly bea.ted by means o f 
bot-water pipes. Materials, however, may be subjected to all 
degrt>es of tcmperl\ture from extreme hC4L to extreme cold , ao ., 
to asct:rtaio the effect.e produced, both as regarda the s trength and 
the rAte o f expansion or contraction. 

THE PATENT JOURNAL. 
Condmnd from tM J o1Uf141 of tl1e Commi#ionu1 oj PalciiU. I Orante ?! Provisional Protection for Bu llontba. 

l€!lJ. Al.I'AIO VtNCitliT Nr.WTON, Chancery-lane, Vmdon, "CertAin im­
provement~ in envelopo macbmc.•."-A communication from Thnmu 
\'euie Waymoutb, Denrv Cl~y Berlin, 11nd Oeorgc Jones, New York, 
U.S -Pdotitm. r u.n-dtd 20•h J llol!J, 18115. 

2:!•7. J~wr.s C11u ORIKN, Orcen Lane•, l •lingt.oo, MiddlcaPx, ·• The im­
provcm~M of tho Jltlrma.uont way or raUwAya nou carrsagcs for tbo same." 
-Ptl•t•oa rerordtd. 80th .du(JUII, 1805. 

26-11. Or.o11011 H0881L&T, nue ~~. Appolloe, Pori,, " A new method of 
obc.aln iusr Lnd " l'i>b In" ""ter Mt. motive power for propel! to e- ship& hy 
m cans of paddlo wheel• Inside and outsldc.''-Pttition rt~ordtd 13th October 
186(;. • 

!!'181. TUOMAII 0 UNOAT8 r Ar-'TON 0r.~ll18, Chelonfprd, E••ex, " Improve­
ments In ~trcenhou31ll."-l'etilion recorded 18th October, 1SG ;, 

27 10. lSUAlol 8AOOS, Chancery-lane, London, " I mprovements In thG manu. 
facture or luOammablo l(~t.•e• and in their application to oaeful pur· 
l •OSt8. " 

:!i32. :$Alll01!. PJ.RRI3 MAnuln\'S, Wolverharuplon, Stallordahlre, "An 
tmproved method or baoglnlC or 1uspendln11' blind a rmm blind rulle~. and 
lmpro•enoent~ In tbo IDIInufacture of 1uch roiJer•."- PdolioJU rtctrrdtd 
2141 Oct~btr, 18115. 

273ti . .l!l.I.TIIlt\U J UI.IIN, 1cn., RuG de Rlcbclleo, Parl.t, " An Improved modo 
or trau&mlttlog motion to the ll)l~• or h&nda of the dials of countenr 
uted for lndlc,tlog and ~l8tcrin"' the dls•an~s pubhll vehscles or 
private carrla)lett travei."-Pd aiiOil rtCf>rdd 23rd OctoiJer, 18M. 

27f;G. TIIOlll.lll ROISII.L Cu»PTON, Orea~ Ooorge·atre.:t, We5tmh11ter, 
•· Improv<meuLa In thG c:ou.tructlon or roadway•, flooring!, and other 
~urfacet." 

27GO. J.llltta Joo:csoN, St.okc-upoo·Treot., St~lforcbblre, "Ce•hln lmprov~ 
ml!nle In 'cro•~lngs 'to be e10pln) rod on railway• or tramwaya." 

2i62. il lt.'I'IIT Wtl.Dit, Maocl•tate r, '' lmprovemente lo the COOlllructlon and 
worklnsror electnc tcltl!rapba and lo apparat11.1 connected therewith, par~ty 
npphOtble 10 olht r purpo><011.'' 

ZiUS. Wttl.Qoonn SMsTu, Wharf-rol\d, London, "Improno:eota In testing 
and worktnsr auhmarlne eh ctrlc Let~grt~ph wire.." 

27d6. LIOlfARD Btlllfr.TT, Worceeter, "Ao lmprove<i needlt ... -Pttitoon~ 
rtcmdtd 28th Octobe•. 1 11.), 

!li68. ~csraoN SaQUILIIf, Camdeo Town, Mlddleaex," lmproveroenta In the 
puriOcatlon 11uJ propuatlon or aHIOJIII and vegtt•ble wax, al.urine, 
t uerma.cetl j.l\raftln, and otht r aolld, waxy, or l:ltty IUbat.ance~."­
Pclltinn rwmlt•1 27th ""DM-, lSOii. 

2i711. Tlrotua 81lOIVJC J uRnAlf, Milton Oottoosre , South Lambeth, Surrey, 
' Oenoratlng "'tam In combined vertical cyllodenr." 

:1782. J.uiC/1 BucKtl\OIIAM, Wetotmoreland Hol~J*, Walworth Common, 
Surrey. "ImprovemcntA In lathe ohucka."- Parlly a oommWllcatlon 
from Charles Cburchtll, New Yorlr, U.S. 

2786. RDu L.u~, Torriano CotlalfetJ, Lelghton-road, London, "Jm­
provemente In lamv- for the combUJtloo or magoetium, aod In preparinz 
magnealum for bumlng." 

!!787. J.llla Htwu aod Joevn HllfiS, Birmlngham, " l mpro¥emeot.llln 
lampe for burnlnlf paraffin oil a d olber volatile liquid bydrocarbo08."­
PttUilnu ruqrtkt;t ~8~ Octo&n', 1865. 

2788. Juu STA.!ILET, Nottlo0ham·alreet, Sbe!Jleld, " I mproved lrn.icker­
bockert or ltllglngt.'' 

2i92. Al.ILI.liDU BruQO'IYJB, Paril, "A new kind or double bco carpet or 
tapestry with 1imitar or d lllereo~ pa~terns on ea.cb race." 

Zi!H. RoBli&T Otaowooo, Ed10burgh, H idlotblan, N.B., "Improvement.llln 
envelopce aod In the conetructloo tbereof." 

27D6. WJW.LUI: EOWAJU) NJnVTO!r, Chancery-lane, Loodon," Improvementa 
to tbe construction of mlnln~r ptck.I.''-Acommunlcatloo lrom the W&~hoe 
Tool Company, New Yorlr, U.S.-Pc.tililnu r«Xmled 30tA Octobtr, l86S. 

2708. DAVlD l'IRPITT 0AIPPITD.I AfATTIUW81 Newport, lloomoutbsblre, 
" Jmprovemente lo means or appantua for dinributiog eaod or other 
1ult.ablo mauen on tbe ralll or railways to promote adhesion of the looo­
motlve wheela Uoeret.o." 

2800. Cw.uu CnATTJ.WAT, Rood-lane, London, "Improvements lr. 6re­
arma."- A communication from EmUe Dell,..Nooe, Via Bertbolle~, Turin, 
Jtt.ly. 

2802. TUOlliA8 Fun&&JCJt OAllutN, Sheffield, and J081PB FIILIX, Park Oato, 
ncar Sheftleld, " l mprovemeolotl In faat.eoenr for driving bancb, atrape, 
belle, barn eta, or other aucb like purpose!." 

28<K. A&TO OR DZIILA.IIOIB, Maocbeiter, "Certain improvements In the 
aflparatus employed in ~be maoufacture and production of metalllo 
plpc1, ~ubu. or otbcr almllar hollow canlogt."-A commuolcatioo from 
Alfred Ber~ch, Marqulae, Frt.nco. 

~06. Moeu BnLIBS, Oracecburcb·a~rcet, London, "Improvements ln tbo 
maoufact11re of aplkeo." 

2808. Hl.'f&T YOOIIO DARRACOTT ScolT, Eallol!', lllddleAex, "Improvements 
In the t ret.lmcM aud deodor~.atlou or ae.,.·a;:o water!'-Pttatiom rtCf>7'11td 
s lit Octobel·. 1865. 

2810. JouN SnJ.• as, )fanchetJter, "Improvemeota ln the m&nohcture or 
ariUicial gum, 1ize. or at•lfenlog malter." 

2813. Aoouna Bol880lfli1At:J, Paria, " Improvement.. in artJOclal eyes." 
:!~14 . LoUIS PI'III'!'&K, Wt.lbrook·bulldmKa. London, "AD Improved 

futeolnrr for Lrnelllolt b1ga and otb•r almllar receptacleJ. "-A communt· 
catloo from AUifUJte Scbubeu1, Pul•. 

2016. Jous KJ.T I"AMWO&TB, Aldertey Edge, Cheshire, "Improvement~ In 
a ppar.HIU for ralalor a nd loweriu.: tbe windows of rt.slway aod other 
carnai« and ot her wiodowJ." 

2818. Cw.&Lu Buu Woon, Jewry Cbamben~, Aldgate, aod I:DWJ.IID Lour.a 
BAJtllln', Tbrawl-•treet, Splta!O~Ida, London, " Au improved mode vf 
purilymg gu.''-Pdolionl r ecoriUd h i N oeemlxr, 1865. 

28Zl. Jil.'l'atT Jona, Sobo-tquarc, Loodoo, " lmprovcweota In the imple­
ments or articles employea In tbc game or Indoor croquet." 

2822. Wu.J.l.t.lt El>WAJU) Gaoo1, Soutbampton-bulldiog•, Cb4ncory·la:te, 
London, •· Ao Improved apparat us for loc:reulog drt.ul(bt in &od prevent­
log or curioK amoky cbimoeye and ecooomWnJC beat."-A commuosutioo 
from Franc;?ls Perracbon, Faubourg 5~. llarl.in, Paris,, 

2823. Wu.J.u.M DROWN WteT, llancbetter , " l mprovementaln goaering and 
ptaltiog machinCtO." 

2824. AI OADOCH CAlliPBIL!., Clonrcher, Quren'e County, Ireland, ALO•IIli"OII 
CUARI.JI.S PLOllii'TRII CooTE, and JUUll CU..ARI.ZII A OO!IBTDS HllCRY WOLI'IIAII, 
Blac:kbeotb, Kent, " l mprovcwcuta lo o.rraogemeut' or apparat115 for 
d ryln~e pe.t." 

28U. LtJI)WJO BoBAD, Warrlol!'t.on, Lancal!hlre, " Jmorovemeot5 In Lbo 
manufacture of colourln~r matter I or tl) eing aud prioti11g." 

2826. EMOCU RosuTOs, Macclca6ehl, Cheshire, "Improvements in ma. 
cbloery or apparatus for reeling bilk, e<~tton, or otber fibrous threadt ln 
the form of •kelo1.'' 

282i. WtJ.LUlll EBI.~IZBR DoasoN, Nottlnebo.m, "Improvements in dresslo~ 
lace or other fabric.. H 

2820. Louts Po&YAI, Rue du Four St. Oermo.in, Pari•, •• An lmproYed 
asoporalus for burolnsr petroleum and other vola• lie oilfl." 

!!ilSO. OllOROJt B"RTI.I.TT, ~rixbam, Devonshi re, •· l mprovementa ln art(. 
Hclal manure." 

2i31. CIUAUI FR~DERIC SUWOOD, E:ut India Avenue, London, " lmprov~ 
•ueolii lu projectile;,'' 

283!. Eowt:c Cw.JtK, Great Oeorgc-rtrcet. Wutmin~ter, " An lmpro•td 
metbu.J or 1h•a~hao: ir ' n ves·cl•.'' 

2833. J4lllr.8 Wr.nsnt~. B1rm•ugham, " Improvement in l!'encratin:r and 
•ppl)lo;: cert:1lo ~ta•es. and 10 • PD'ntua 10 be employed tberem."­
PdatWIII rttiDrdtd :.'•W ll'rr«mb•r, 1RG5. 

2834. ltzunr:, l:OJUI.IILIUS LtLI.T, B•rmmgh:lm, "An improved penholder. " 
:835. lilllaY B!:i!SUIIR, Q seen- ,treet.-pl~o.:e, New CAnnoo-.treet, London, 

" l mprovemcote In tho wanulac\ure of lr<>n anu 1>teel and ln apparatua 
employed In aucb manuracture~." 

2838. JAMU8ALLE:tY ELIUNOTOlf, NewbaU-elreet, Birmingham, "Improve­
ments In I he manuracture or copper front copper ore. ·• 

2$3!1. RJCU"'R.D Sxrm Jun., Bel per, Derbyshire, " Improvement.. In roooot.­
ID IC and drlvlo:c mlllatonet." 

2810. Gr.oaoa Wtt.SO~ and WtLt.tAll KtTCOINO HTDES, Sheffield, "An lm­
vro'.ed arrt.ngewent of buftlog and drawing apparatua for rasl~Uy 
carnage-~." 

2~1. AUXUOIIl HORM'.a 8A"'!IDO:C, Roe Oalllon, Paris, " l mprovemeota in 
machinery for oe~lvln:f anu tran••nlttlng slgno.b."-A communication 
from Aml>j'lro Plctro SVolrr<', ltuo OaUton, Parta.-Ptt•tion• rtmrdtd 3rct 
NovenV>cr, 1865. 

2S46. J:hsaT .llt.oet.trl'll:, A~am·atrcet, Adclpbi, London, "Improvement! 
In 11Jiparatus ror la .. ctlo;r communications be~weeo tbo pa&engera, guard, 
and cogtoo driver In rallwoy trams, and for gsvlng notice to en~lnu 
driver • in case or accldcnt..•.''-A commonlcatioo rrom Samuel Cornwalli• 
Ameabury, For t WU!Iam CalcuttA. Ea..t louiP•. 

2819 • .I'ATtUCJt BII~IONU8 O'Nt:ll.t., St. Mny'a V1lla, Fulham, !I1ddlC$eX, 
"An Improved aolf-acllng bo•lc r reed er or apparatus for auppll·ing btco.m 
bollcn1 wltb water.'' 

2$~0. JODN Kti(O, Endcll·strcct, aaoll Al.fRLD WATSO~, l:.ly·ploC<', London, 
·• l o•provementa In tbe frames aull r•at.en•"U or c:J.rpct aod otber bag•." 

2852. WILI.IAlll G"'RDICBR, Queen·tlrect., Cheapaldt, ·• lmprovemcnte in 
loclvo." 

2&3. JAlliU 1.'llve, Oro,•e-road, Mile End, Mlddlcoex, "An Improved non­
conducLin~r oompo.ltloo for J•le,·cnllog the radiauoo or tranami!lion of 
heat or cold." 

2l!.'J5. fRED&JnCit CAMPBII.t., Duke-•t re• t, ~>t. J •mca't, London," I mpro•e­
meot& In trcatln;; or curang the leaf t.ob:~.cco, and ln appa.ratua employed 
therein. • 

2856. Joe&ro Wntni'OIITU, Mancbuter, "Improvemeot.s lo preparin~ tbo 
awmuottloo or charge• for nfled orlln::mccao4 nlled llre-arms."-Petation• 
r«mdtd 4th JiowmJ..tr, 1':165. 

2S59. ALf.IIID PAUl', Manchc:at.er, " Improvements in printing aod dyeing 
t~xlllo fabrlca and yarnt.." 

2St0. RICOAIID CDIIIITOPUII. H.l.II8~LL, Ashlord, KfDt, " lmprovemcnls lo 
• he C:OH>lrucllon of wheelJ I or togsn~ and vehicles u~ on rath .. ys." 

!SGt. RoBIMT fLooa, Lel~ter, •· l ml'rovemeot.s ln mean. or app:uatua for 
llmahto~r tho 1olet of b"ots and ~boos." 

!!Sti2 WtLLIAlll BaBOON, Mortlmfr-roMI. Do Beauvoir-•quare Klo!!sland 
Mlddletex, " Improvements In m&cblnery for mea.aunog 'wcotl~n a.nJ 
otbtr cloths. "-Pflilitnu ruorckd 6th No~-mber. 1865. 

286tl. MAATYif Jou:s ROB~RTII, Pcodu.rren, near Cnckbowell Brecknock­
sbir~! ' ' lmprovemcnl:$ In meaos or apparatwo for preparo~~. spsunln~t, 
t 11'1.'tiDJ:", doubhn~, or wlodlng coltoo , wool, flax, or o1her llbruu. ma­
t•rtal." 

2867. DJ. VID DARKER, St. J~mea's atrcct. PiCc.\dllly, London. " J mpro,•o­
montl In tho manufacture or brick•, arti Rcl~l Hooo, and marble. " 

2871. HMRY ll tDIIll, Mortlmer·- trcct. Cavendl>b-•quarC', Loodoo, "An 
lmproveu epl .nt for surgical purr•o~cs " 

2873. FRANCas Gl\AIJAM UIJ~<~> tlT,Oran•l Parade, Brighton, " ImJ>rovcmoota 
m npparatu' I or f~lll tt~Linsr thu w tlk lng or luvt~lh.t s.'' 

2874. GllOROI Al.l\XAICDIIR. SllllTU, lllgb·stre<t. Dl •>om•bury, London," I m­
provemcnl' In the m•nuftleturo of cuehloua for b1ltl~rd t..b:ca. "-Pctitoq)u 
ruortltd 1th N cn.oe.,lxr, 1~65. 

2877. CIIARLU MoL&, Ptmllr(lkO·tcrrace, Regent'• Parlc, London," Impro,·e­
mer•L~ In lbe manutacture or boota and aboe.t." 

!:!>70. J OLI& A DOL~lll RAI IIB, Calthorpe-street, Grty'a-lno-road London 
" l mprovemcn•• In lock• and •ucb like f&~tcn inl:1'.'' ' ' 

2€81. Nr.vtl.LII Du no aod JouN MAlDElf1 Uolllnwood, Lo.ncublre, "Oerhin 
impro•erucnta In mecbaoil!m or appan.tua t.o be employod for lubn­
c&tlng the <'J'lnd t rt or eturn eogioe1 or other almllar trlc~lcmal our­
faCCJ.'' 

%8S.'I. JAMU EJ.8TW.Xo, Blackbum, Laoca•hll'f', "Improvemeuta io ma­
chinery or appart.lUI empln) ed tor @iZIDg urnr. 

2 84. TIIOlll .t..a WMTL&T and W ~LTIJl BlBBY. Presroo, L\ncubire ·• Improve-
men•~ In 1hlp~· a11d putl•y block• for general purpo•cs." ' 

28S6. CuARI.II COCJJI\ANII WoiJ(hlde I ronwork•, near 1\udley, WnrC'!atcr­
absre, " lmprovemtnta In apparatoa for llefl&ratlo:; dun rrom tbo ~:uu 
e•·olved from blut romacu.'' 

2CS6 WtJ.t.IAII D~u"tiL ALLt.", Sh~melll, "Improvements lo cutin .. h~Jll 
nl aoeet •ultable for mak•nlt tlr~." 0 

US7 J oearu DII:CJ.RD O!c.t.a wuus. The Crescent Mlnos ic• Lond"n 
" Improvemouta m thfl me.m ol r<lnowlne the tcotb'of "oru-u~t 61es."-= 
rttot.OIII r«ordcd 8111 JI'(J1;to/Wtr1 1865. 

lnTtntiona Protected for llix fllonth1 by the Deposit of a 
Complete llpeeidcatton. 

~880. J ooN Bl:fnT Jon~so~, Llncoln' .. lon llelds, London, "A mode or 
model ol lnserllniC giiUII or otller transpareo~ plates In the fabric of 
U•llbrellas or In other pliant labrlc~. •·-A communlco.tloo rroUl E,.,mua 
Alllngl~n Pond, Mark Staples Rlchardsoo, and Edmun<t AlO'IZ'l Mon.c 

., Ruthnd, Vermont, U.S.-DtpO#iiect and ruor:lt4 8th /l'orm.ahtr, 1S6S. ' 

.901. DA:-otw Sl.AT&R, KeLt.crlote, Nortbampt.on•blre "Impro"cmeute in 
cabinet rurot~uro."-DTOril<d cm:t TfCor·dcd 11th N,;,;tml>n', 1866. 
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11121. HL'(II.T COGawrtt. O.t\' l!l, &.VIn, Suffolk , Ma•~chu·cl t•, U S. , " A 

new and u•erul•wl'r.,vem~n' 10 oa1l mocbonQ or tbe feedinR mecbaoi•m 
tberelor ."-A oommaulcat1on from Cyrua Oex~r B unt, Fairbaven, 
Brlotol, llu·aehwtt", 0 .8.-Dcpoailcd. 4144 f'Wird«< Ut.\ Nortmbfr, 
1116$. 

ltU. BPIU AJIRilllf BoslRVtLLI, Porchefter·t~rnce. Bay~waur, Middle· 
.u: "lmpro" men~ lo apparatua for threadinR n•edle~."- A communi· 
cai1on from Frtd•r lck Em lie T, r; !erau<l Voctor T• xier, Rue de la Roquetre, 
Parla.- i>tpMkd. ond. r~ UtA NOT1711bn', 1885. 

Patent• on which the Stamp Duty of £60 has been Paid. 
1105. ~~,.• Cs.u.xau, Kulab~'l-place, Vauxbt.ll, lllddleaex.-Dared lll~b 

November, lie~. 
soel. WtJ.LUM I:IP•T Anu:w, Sbellleld.-Dated Utb NQvember, 186~. 
1081. Wu,Lt.U B IUI&T J.ur!8, Old Keo'-road, Surrey.- Dat.ed l 6tll Novem· 

ber, 1862. 
ION Enw.t.u Pruca BooouTO!f, Llverpool .-D~LUd 18~b No¥omber, 

1802. 
110.. Bmu.T JotllPo Fnnr:u~en MuxaT, Sou~b·street, Finsbury, London . 

-Dattd 19th November, IS62. 
Sl24. WJLLU.M 8o'M'OMLIY, Bramley, Leeds, Yorkah ire. - Dated 20th 

November, lieS. 

Patenta on which the Stamp Duty of .£100 has been Paid. 
2681. M.t.noaw AIIDRaw lii UJR and J.1.11U Mci LWU.t.M, G~go\v, Laoark­

ablre N. B.-Datec.l l71b November, 1868. 
28?5. WtLLI AM M.t.RBO.t.LL, Leilh-walk, Edinburgh, N.B.-Dated 19th 

November. 18fl8. 
2t!SO. TUOII.l8 : TOKU CIWISIT, Blgh·a~reet, Homertan, Middlesex.-Dated 

19th November, 1858. 
26S8. WtLLIAM and J uuN LEA, Wolverhampton, Statrordsbire.-Dated 20th 

Nonmber. 1868. 
~. BURY J ollJ)AJr, Liver pool.-Dated 20tb November, 18!S8. 

lJ oticn to ProeeecL 
17'99 B UllY DUlCC.t.X PIIUTON CUIIlHSOU .a..ll, Bury, Bampr.bire, "An im­

proved method of valninlt guos." 
180G. WJLLJ..t.lll Ooot.Dil~O, Ayleaton ·street, Leiceatu , " Improvements in 

oror.men~l fenotA and ~ke~ to contain flowers and other utlclea. "­
Petitio"' ncowlcd. 7th J vJy, 1885. 

1&26. &BIIIT B~&!ON, Llverpoul. ' ' I mprovement. In food for bonee, and 
In the prep:Lntlon or tbe ~ame." 

1827. 8 JUCRT Futuo"Lil', Br.llfr.x. and CUBJSTOPDIR SMITB, B~tley, Yt~rk­
ablre, "lmprovtmcnh In machinery lor wublng, wringinsr. menghng, 
and dryin~t do111eetle clothes o• other f~Lbr!cs and llbrou' 6ub,t.auccs."­
l'otilion ruorded. 10th Jv.lq, 1S6:>. 

1830. FIISDilUCit M.t.snr. 'J)'Aoe-ltreet , CJ~rkPnwtll. L<>ndon , "Improve­
men~ In ~hire· loxs."-Pdo ti6n ruordtd 11th Jv.l!l. 1865. 

1839. S.~oii UI!L BURT H oWLITT, Cbehea, Middlesex, · • A n ew ln~rument or 
r.nemo~rapb for delineating r.nd r eglot.ering tbe direction and force of tbe 
wind,." 

18t0. A uoosn Das.uaoun, Goldeo.sqllare, London, "Improvements in 
r.pparr.tua and 1 qulpmenta used by persona employed under w11ter, part 
of tbe lmprovc111ent~ bel nil alao eppllcable for the use of persona emplo) ea 
where noxlOIIIItl aeB or vapours pn:vr.ll." 

1141. B.a.RIIIIIOI'I BLAJR, K('anley, Lr.nc:ubiro, "Tmprovemcnta in the 
production of gt.5et from • queoua vnpour. and in the npplication thereof 
to beatintr purpusea. "-Pttitionl 'rtCtWdtd 12th July, 1S65. 

184'7. WtLLIAII WltDDOWCROIT, Hammersmith, Middle1ex " I nlprovement.s 
In the con&t.ructlon of rollen for wlodow blinds, and In opparatua con· 
nected tber~wltb." 

1848 Jou~ BIBUOP CuATTIRL&r, Birmingham, " I mprovements in tbe 
mr.nufoco uro of cruet frame•.' ' 

18!SO. D.t.VJD F OLTO!' r.nd JooN F rLTO!f, Olaegow, Lanarkshire, N. B .. " I m­
provement.~~ In mandril» for rolltra, auch as are UJed t or printing ·or 
embwsing." 

1868. Sn.v~s TIUPP, Dano'e l oo, Strand, London. " Jm provemeot.s in tbe 
meena of securtng envelopu for en elM log letten r.nd other paper11." 

18!S6. 1\ND&P.W Eow.~oRD MOLl!\', Fablun. Sweden, •· I m provementS in ~epara­
t inJC ~ old lrom orea conta iulog copper and gold.''-Pctitum& recorded 14.111 
Jv.:y, 186b. 

1808. ST!.PUII!C DOIIMIRI, J ob n-&treet, Bampstud. Middles&x, "An im­
prMed mattre6:1 and pDIIir.ne for tbe uae of tbe nursery, invalids, or 
boapit&b .•• 

lse4. llJcu.a.u ARCillli .. LD BaooM.t.lf, Fleet.-ct«e~. London, " l mpro•ement.s 
In puru!Jli."- A communication from J ean P 1erre T~jan, Paris.-Pctillom 
rteordtd 17t.\ J uly, 1 Q65. • 

1880. J OSIPD 0Rt1iDL&'l iWWK, Queen-•quu t, We.tmloaur, " Improvements 
in elj(nt.l and alarm app&ratlli fur raol ways and rallwty train~. 

1887. TuoNAll t:IINRT ll'CI, Wcstmomter Pal~ce H o·el, Westmln•rer, 
lt iddl.,...x, " Improvement.~ In •hoeing hoflet."-Pttilionl r«<rdvl 19tll 
J v.ly. 1866. 

1921. RICIIAIID ARCIIIBALn BROOIIAN, Fleel·8treet . London, " A new or lm· 
proved inHrun•tnt to llo emJ>Ioyed in examimro ot nod faclll~t1og oper.t­
l.lonaln t.he •hro•t.-A comm unication fr om f'bilippe Otbon d" Cltrmoot 
Pari•.-P.titwn r•co• dcd 24LII July, 1866. ' 

te89. Eaw.~oi<D ~PICIR, New Brldge·bLre<lt., Bleckfriara, London, "Improve­
ments In Cflmpo.itlone almllar to j!'unpowller, for blasting. for uso In 
ordnanre and ft re-erma, and for other pur po;,Ci."-A com munication from 
Pedro NI .. er. Melbourne, Au,tralia.-Pctitioft r tt:ordcd. ~Gth J uly, 1S65. 

1969. J OUK !-WI~BURIII, Wcnlock-atreet, c;ty-rold, aou J..utBS L•Mt!SO, 
Lauc.lt rdalc-bmtdonll8, Al<lerPgate·Btreet, Lon!lon, '' Impoovements in 
m e•n• or DI'J18rHnM for otopplng or r eW\rc.llug rniii••Y carriages."­
Petit ilm ru twdt•l 29th Jv.lv. U66. 

19;9, ALYIII!D VJNCt~T NI'.WTON, Chancery-lnne, London, '' A n imrroved 
m eUoud of 1•btalui 11g Induced currents of electricity from m•gneuo and 
lnducUon coii•."-A communlca1ion from Jcrome Kidder, N.:w York, 
u.s. 

1980. ALPRtn VJ!ICIICT NlWTQ!f. Chanrery·lane, London, ''An improve­
ment In reOtolng petooh uw r.nd other by.Jrocar bon oils. "-A communica­
t ion fr<•m Robert Au~tu • t.u• Cbesebrough, New Rochelle, New York, 
U.S.-Pttitio111 rtcortltd3llt Jv.ly 1@66. 

2106. FR1o~COill AIITOINI EoiiO:ID GOIRONIII\T n1 M.t.SSA•, H 'lx ton, Alitl<lle· 
sex, " Improvements In machinery !or treatin~t cotton ~~eds. In o rd tr 
to rtm••ve the cottnn thero from r.nd to prer,are the seeds for cr u.•hiul(." 

2!00. O!IIIROI T{· IILIUON BQObPIIt.D, Loughborou~tb Par k, Brlxton, Surrey, 
"lmpro•emcnta In folding ch~lrs."-A commuuiC&tlon from J a mes 
Oour ley £ ngllah and E<lwon Franci1 Menkk, Newhaven, Connecticut 
U.S.- Pflatimll 1uordtd 26th Augwt. 1S66. • 

22!ll. J oos bl.t.nuu s HART, Che•11·lde, London," I mprovt>ment.s in tbo 
con•truc•lon uf hun f&ft -. •trong boxu, r.nd other receptacles ,.._Paotoofl 
rtconltd. 7th &ptnnbtr, 18tS.~. 

2405. WILLUII W A TIU!f, St.. Oo Orjt e',.road, Southwark. Surrl'y, " I D1prove­
n oen t• In ontl avpllcablo to fuonat'ea for the coniumption of •mcke. "-Pc· 
htilm r«:tt• dtd ~lit Stp•molltr, 1865. 

2632. \\' Jt.LLAM R'>BIRT L.a.tu:, :>outbam pton·buildlng-, Chaocery.Jaoe, 
Loodor .... An lmpr .. •ed s<>win~ machine."-A C"mmunicat1on from 
H eory B ud•on, Three Springa, Pennsyh r. ~l• , U.S.-Pditi6nncordcd Srd 
Octo1•er, 1866. 

2677. A RTUUR Bu,r. D .l63ALL, Wlmpol~·,treet, L<>ndon. " Improvemen t~ In 
the preo err.tlun of mer.t ror food. "- Pt!itton ruort'td 11th Octo~rr. 1S65. 

2i66. TIIOII.t8 I:!U88r,t.L CRAIIYI'OII Gre~L~ G"Or jte-strcet, Wes•mio.ter, " I m· 
prov~ment• In 11oe cron•t ruct•ou or rnadw•y, , ftoorlugs, Bud other surface~." 
-Pttitlo~• rtlordcd. 16th. Octobu·, 1866. 

2803. RODIIPT C.lSStLI.S, OJ..,.gow, and 'fUOliAS MORTOif, }!oth<•r wcll Jron­
works. Lanarkshloe, N. B., "Jmprovemeuts lu furn aces." - Pttttion 
r tcordtd l!llt Oct~~r. 11!&. 

2872. Ot:&TA VUS AIK1t ruo8 JA&riR, Mlc.ld iCI'ex, llla..•sacbu,etl$, U.S. , 
"Cleanhlnll or bleach 1nl!' or augar, wh ich Invention may al•o be applluble 
to other purpOl!LI or like cbaracrer."-P.tttion rta>rd<d. 7tn No11tmber, 
1866. 

2884. TBOIIA8 " l!8TLIY anc.J W ALTI!R BllJBY, Preston, L~ncuhire, " lm · 
proveruc~ot• In .hlrrh' anti pulley block» rar (llDeral purpoau.''-Pttilion 
rc~dd 8th No~ernbtr, 1865. 

2921. H JJI'Rf Cooswnt. DA VI8, Boaton, Suffolk, Ma•~acbu!ett.e, U.S., "A 
new and mlful lm1 ruv1 me••t In nail lllACioloot.'S or the f· edic~ mechani~m 
tb~rdor.''-A eummunlt-Atlon from Cyrus D•xtcr Buut, t '•i • ba1 cu, 
B riB'OI, )lt.',acbuEctt,, U.ll-Ptlttion ruoo'ded 13th Nvrtmbtr, IS66. 

2925. HasRJ AoRIL'I Bo~NEVJLLI!, P orchea•e r-te1race, B~y~wr.~r, MiddiC!ex, 
"lmprowemtnl• In oppan.tus tor thrPadlng needle8."-A communlcr.tion 
from Fredelick Em1le Tuoer and Victor Tt :xler, Rue de la Roquetle. 
Pr.rla.-Pctflion ucordtd. 14111 NOTt'fllbtr, 1865. 

And oollco la hereby further given, t hr.t all penon1 br.vlog an in teres~ in 
Ofip<I61Djl any oou r.f •ucb r.ppllcation• are at h berty to leave particulan In 
writing of their objection• to 1ucb r.ppllcationa, at tbe eaid office of tbe 
Comml .. lonero, within t11·en~y-one daya alrer tbe dau or tbe Gr.zette (and 
of tbe J ournal) In "bleb tbla notice la l.asued. 

tat of Speclflcat1one Published during the week endlne 
18th N ovember, 1866. 

77, lOd.; iS, Sd.; 7!1, 4c.l.; 60, 4d.; 81. 4d. ; 82. Sd.; 88, l Otl. ; 84, 8<:1.; 
u, 10d.; se. le.; b7. Gd.; 88. 4d.; 89, tOd.; 90, 111. 4d. ; 91, 6d.; 92, 4d. ; 
sa, 8d. ; Q4, 4d .; 95, la. 4d.; 90, la. 4d. ; 07, 4d.; 08, okl.; \19, Sd.; 100, lOd. ; 
101, Sd. 

•. • 8peclftcatlona wUI be forwardod by polt on receipt of t-bo amount 
of price r.od poatage. Sume exceeding 6& mutt bo remiLted by Posv 
oflloe Order, mt.do payable r.t tbo Poat-otftce, 6, Blgb B olborn. or Wr. 
»ennet Woodcroft. bor llolaleety'e Pr.tent Ollloe. 

THE E NGINEER. 

ABSTRACTS OF SPECIFICATIONS. 
T1Jt folloiCing ducriptimu CJre 1'II4<U from. ..4blt""t' 'J)rtpa.rtd trprU~ly /trr 

Ta. f:llotnl:&, at tht o.8f,u of ller Mo,jut!l• Commilrioner1 of Po.Uilu. 

CLASS 1.-PRIME MOVERS. 
Jnduding Ft:Ud S t«un and otkr Enginu. Horte, Wind, and Waur 

Jtilu. Gtaring, Boiler•, Fitting•, lfc. 
1152. R. A. BROOIIAl', Pltd llrtd, Londhn, " 3rnokt·comuming/OJf'fi4UI."­

A cornmutticDtion. - Dat•d. 25th .Af'"l, 1£65. 
The objo et of ~b l~ InventiOn i1 to construct furnaces In wblcb the smoke 

le burnt ut tbe moment or or lmmerllr.tely r.fur ita formation. Tbe Inven­
t ion mainly con•l•t.e In the emplo) m ent of supplementary ftre·placea or 
epeclal cooatructioo, In wblcb t be combu•t ioo la e11ected by air forcod 
i n by a fan or other\\ lac, and In tbe rormr.tion or lateral air chambere or 
archeP, by which the air 11 introduced t4 fadllt.Ate combustion. and to 
ill! amP the ~raeea aL tbo upper pr.rL of tho supplement.3ry flre·places.-ll'ot 
proucd.td IDitll. 
llSO A fR•r>cae. SI. John'• \Vood, London, "Apporotwfor conden.ing 

.team ond.fudingbolltrtwit.\ tht pr<~dOJCl tlif:rejrom."- Datcd. 27th .dpril, 
1S65. 

This Invention coneiits In utlll1lng steam after having produeed lt.s elfect 
in eteam cylinder!, by esu•lng lt top~ throui(b an apparatus consisting or 
ono or more cyllmler~1 eaA:h cont alnlnf!' t ubea Oiled with cold warer and ai r, 
conllnually renewed ny frefih nlr driven In by a pump or fan. Tbe atellm 
la more or lese con densed t y con tact with the cool pipe~. and by auction and 
force pump• i1 returned luto t he boiler.- Not 'fYT'OU d.td tllit/t,. 
11119. A. C. B IU!DIA80N, Char-i'flg Crf/SI, London, "WattJ• w:ludi."-A com· 

mv.nu;ation -Dattd 28th .dpril, 18ts5. 
Tbls IDteotlon consist.e In tbo use of a. largo wheel fur niabod with an 

end lea cbain or buckeu. the ICDJlth of chain, number, and capacity of tbe 
buckeh varying occordlng to tho force required : conuected with tile 
drovlnlf ~boft or tbe wheel Dbove men1inned 11 a pump of sufficient po11er 
to foroe water either to tbo top bucke~ of tbe endle.s chain, or to a rC$Crvulr 
plr.cod at a convenleut level for tho pur pose of teed In~ IL aectlnd set of 
b uckets connected "lth and &et In motion by tbo large wheel. Tbia second 
set of bucket&, con~i·ltrably less In number than on tbe endleas cbaln 
r.bove mentloutd. i• for the 1•ur pose of eupplylng the 6rat or higb~t 
bucke~ ot tho endless chain u lt dea.:cnd!, the quaototy of wr.ter beiug 80 
regulated u to e:uctly meet the •upply r• qulred for thu purpo!e. 'l bus 
arnn~:ed t.be wheel la set in motion by forcing up 1ufllcient water to ~upply 
r.ll tbe duoendlog bucke~e on the enllleas cbaiD, wblcb, say, are thirty in 
number ; tbe power tbue obt.alned, would, of courae, bo aullident to force 
up, by pumpa or otherwl~e, sufficient wat~r t4 611 tbe top bucket as tbe 
lower one empties ltAelf, aavinsr r. con~1derr.ble amount ol power, which C&n 
be employed for 4rivlng machinery, all that ia requU.it.e bein~r a free c.-cape 
for the wat.er from tbe lowest bucket on tbe endleu chain, and tbe 61hug 
tbe bucket.e when OraL aettiog the wbeelln motion. 
1195. A. WTLLtll CJnd. J . M. F. Ouv

1 
Lit:erpoot, "Suam. mpinu relating to 

'1/(z./t•e motlom, (IOfJtrllor and. draon pipu." - Daud 29th .April., 1SG5. 
TbLl inv~ntion relatos, Flnt, to an lwprovement in tbe vr.lve motion of 

tn2ines bv.vlng oacillating cyllndera. The Improvem ent consiBta in 
r.daptlng tbe trr.verso link to be used M a Rvening geaT ic combined 
engines; and fur variable expansion tbe parenteCll accomplish tbl • by con· 
atructlng the transverse link so tha~ lt can be th rown into inclined po~i· 
tlon•, but ~till retaining a vertical motion. This vertical motiou Is made to 
be of ltsell juH s ufficient to uncover the steam ports and givo sufficient lead 
to the v;;lvu, and they depend upon the Inclination of tbe traverse link for 
tbe rett of tho motion or tbo valve. The t mvene link is horizontal when 
tbe en~rine Is &topped; by Inclining lt one way tLe engine goes ahead , by 
Inclining lt the otber tho engine Is reversed. Tbe in•·ention relates, 
Secondly, to r.n Improvement In tbe ge~Lr for workln~t a separate expansion 
valve, and tbo improvement conahtt& in the simpll6catitln of tbiJ Jt~ar. 
Tbe pr.tent.eu u•e ono eccentroc rod as before, but they att.3ch the other 
end of the link direct to the end of r. lever for &hitting the hnk, to that 
1 be at t.acbmenL for eupport forma r.l80 tbe means for shifting the hnk, and 
they modUy the curve of tbe link wo M to compensate for the nature of 
the curve In wbicb the supported end is abiiUd. Tbe iuventitln relarea, 
Thirdly, to an Improved method of re.-ersing "'hen tbe volves are worked 
from a separat.o ebDrt drtveo by toothed g•ering from tbe crank shaft. 
'fbey vropo•e to eccompllab lt by ahthlog 011ly one inrermedia~ driving 
wheel peri>~"Ddlcularly " 'th the line jolnlnfl' the ceotr'Cs of tbe two adjocent 
wheels. Wbt n tbe tb«e ceotrea an. In r. line, tbe en.;ioe i1 atopped ; tbe 
inrermediate driver le ~billed to one side for motion a bead, and tbc other 
aide for reverslnsr. The reetb of th& wbeela should be made lnvnlure. 
They propoEe aho to "ork expansion valves with too~ed gearong as abt>ve, 
and t4 alter the ~era do of expamion by shifting an int4:rmediot.to dnvinJC 
wheel. Tbo luvt ntlon relata, FourLloly, to an improved governor for 
steam engine•. They propote to introd~oe • felf ·acting steam valve to 
regulate tbe adml3iloo or ueam to tbe engine. Tbe opening of tbl· valve 
la to be de,.endeut u pon tbe di lf~renee Oetween tbe pres..ure of ~ream in 
tbe booler and t be pree•n re of tbe steam at thf' valve before the st.tam 
puua ~be valvo. The ~me end ba.s been sought by m eans very almllar in 
Waddle'• ne•m goveo nor, but there tba open on~ of the vahe box br.s beeu 
rtgulared by t be ditrereoce be~ween the prcssure on tbe opposito shies ol 
tbe vr.lve l14!elf. 'l bo lnnntlon relates, }> lfthly, to an Improved drain pope 
for honzon~t cyllodel"'l. 1bey propo&e to lead a p1pe I row t.bo ln•ld" or tbe 
eylinder at the eeotre or Ita leogtb. Jn coodenamg tnglne:. they lead thiS 
p1pc to the cond, mer wltb a retaining valve ou the p1pe, and In non-con· 
dcnsing engines tbi• p ipe open~ to the a.• mospbere. The pipe should bavo 
& cock or valve t u re~tulate the amoWJt or op· nlog. Tbe invention relates, 
Sixthly, to on Improved arran~tcmen~ of drnin plpea for cylondera which 
a rH no1 horizon tAl. On the side of t he cylinder at ~he top they pllce a pl,..e 
with two openlnflelnto tho cylinder, so ~ba~ wbeu t be piliton i~ a t tbe top, 
t bero I~ commuoolc:at lon bet .. coo ~be ~"P or tbe Jllston and tbe u udersuJc or 
tbe piswn, but when 1 he plstun hu m oved down a 1101111 distance, it clo,6!1 
tbe lo.,•or opening. eo that tbo communication 18 only open "bile 1be piston 
Is near its top position. The pipe i11 pl:r.ced to dram from tbe UIJper ~ldo of 
tbe piston lu o the lower e 11d 01 lho cylinder, and a common drain cock ls 
l• laced r.t t he b11ttom ol tbo cyhnd. r, which, in tbe cr.se of coodensin~e 
eugonu, b111 r. branch pipe hudmg to tbe condcnaer, and a ootller b1anch 
uven ong I '> t h o ~Ltmc•phcre wllh IL vlllvll 1•n h. 
lt12. D. R.&J.KJS, Ortmock, " b/arinuttam. tllgirwi ."- Do.Jtd. lit May, 1S65. 

'J'hls im1 roved urranl(em•nt ur ~te.am cng1118.i comprbes one or mare 
oscillatlnrc cyhnde,., coch l·l~ton being 6ucd w1tb two vinuo rods in a pi .. ne 
at rljtb t r.nglu to the crank 'haft. A cro-s bead il hxed on tbe two puton 
rodd, and ou tbe 6idc nex~ tbc c, ll nder this crou bead is for med to receiv., 
'JearhJit O•ar.l88, and a c:over for connecting 1t upon the crank pm. With 
thl• nrraugemeut the cylinder Cln be placed ao nea.rly to tbe cr•nk &bat~ 
thtot the crank pm wilt hr.v~ o~ly ~he t blck1H ss of the b.:armg brass "hh 
1t.. cova, and a. alight cl<t.nln~e In a.Udotlon betwt:en it aod the cylinder 
covl'r , wh1lo the atuffi g bona for the pistou·rodll esn, "ltbout lucon­
ven ieoce, bo wade 01 the extra. len~: th well·knowu to be dC!irable w.tb 
o•cillat1Ug cylinder•. Not '[YT'ocudcJ. oeith. 
J220. T. LluSStLL, ll't~•n.•bury, :>tof!ord•''irt, "Vczlvu ftrr liqv.id•, llmrn , 

ond gotu."- 1Jotn.l2nd. Mav. l&Uil. 
This inv~ntlon c.ousi•IS of <:cruaiu improvomcnt.s in valves for liquid,, 

area m, and g~o>ca, whereby tbe valve la n.l•ed from aod lowered on to illl 
seaL by mc~us or n bind "beet or collar "orklng on tbe body of tbe ''ahe, 
the ax l• about wloicb thosald hand 11beel or col lar rotaua belog coincident 
with the 2XI•oflloo \'alvo. 

CLAS3 2.-TRANSPORT. 
I ncluding Railwo!l' and Plant, Road-Making, Suam Vusel1, Ma· 

c/dnt;ry Qlld htting1, Sailing Veuel1, Boat1, Carriogu, Carl8, 
Harnus, <f·c. 

1157. W. ELDER, IJundu, " l m'[YT'GWmtnu in 1t«ring 11lip1 or t·utth, and i >l 
machinery trr apparo.J'IU conrvct(oi llitrtlDi,II."-Datta 2~th .A prol, 186.5. 

This lnv.,n tlvn hll~ fur its ol•ject tbe meons of ~tc.rlng >h1ps by ma. 
cblnery o.ctuate.J hy mean a or a piston worlung m a cylinder, "hicb IJI&ton 
il moved prercrably by suam, altbougb w~Ltcr, comjlres..<ed air, or other 
suitable medium for producln~t prc<sure. may at.o be u~e·l. The cylinder I• 
arranged upon a solo plato which curll!ll all tbo gear of the mnchlue, and 
Ill arranged trnmvcraely on tbe lltck, g•ngway, loarricane deck, poop, 
enjtlne ruolll, Jo,.er c.leck, or r.ny other conveulen1 part vf the sblp, r.nd thu 
!>i•ton rod pnses throu~h both end$ or tbe cylinder, to each end or wbich 
chains are attached, "hl,h J.IMS u•er sbe&V•B or pulleys iiLuated a~ t he 
extreme traverao of the rods. and thei r other ond1 bomg turnrd back to 
m1dshlp8 IJIIS er.cb other in leparAte ~:rooves uvcr the drivlug wheel, and 
r.re 03ch made fan thereto. Tbla <'rlviog "heel Is mououd upon r. ahort 
abaft lying r.t right an~tle' to the cyllod.r, and which shaft la a~ about the 
mlc.ldle ol one ef.Je of tbe cyllnc.ler, close behind the driving wheel; on t ho 
same abaft I• fltred the brnkc 11nd fitcering wbeel, of b.rge r diamcrer, Which 
la furn~bed With three grouv~s, one of which ia to cont.a.1n the brake 
alrr.p, wblch can be tlgbt.encll more or les.•, or r eleased altogether. aL 
plt:uure, Instantaneously, by tbe alight.e•~ mo•·e of the 'teersman's fuot. 
T be pur pose or tbla brako la to hr.ve a allpplng or frlctlonr.l command of 
holding tbe rudder jn ony wer.thcr . The oLh~r t wo ~rooves are for receiving 
tbe por t and aL:uboard chaln8. which r.re separately made fast thereto. tbe 
otb~r eoc.la or which &re led otr In tbe u~ual way to the compeneatmg t iller 
on tho ruddr:r head or lntcrwcdlaw Pblll~, In ouch monner t hnt , wbc11 tbo 
piston m ovca In tho C)•llo tl er, Its motion I~ communicatod to ~e rut:lc.l er. 
U !)S. J . T. BocRNrLL, Cl•atham, " Con1trwction of ra.ilwoy rail$ ond ~htdt."-

Dal.td 26th April, 1865. 
In order to eoable locomotive onglnes to draw trains up steep inclinCII, 

tbe pau:nt.eo makes tbe bet.da of the rails wed~te-shapcd, or Inclined a~ tho 
eiOc8 and Oat on tbe top or t.ablo . The tire of each of the driving wbeols 
o( the locomotlvo onglno ho makes wl~b a groove correapondios- "lth tbo 

Nov 24, 18< 5. 
form or tbe bead of tbe rr.ll, ao thr.t tbe d rlvlo2 wbeela reet on tba ridea ol 
tbe rr.ll, aod do D~ ben OD tbe top or t.able. Tbe t wo lridee ol tbe I'J'OC)Ve 
In t btt wheel tboe nip the head of the rail, and In tbla manner r. rrea&ly 
lncrea~d adbealon la olot&lned. Tbe 01ber wbeela of tbe trt.lo may fllD 
u pon tbe t4 p or tr.ble of the nil In the wur.l manner. Where th re r.re 
portions or the lone of rr.l lwey which r.re comparatively level lt la dalrr.ble 
to make the drlvlnl!' wheel~ of t he engine double. tbr.t la to •Y, one part 
grooved w d another part plain, ao that. on t be In~ I, Lhe plalo 111rt1 of tbe 
d ri• lng wheel~ may ron on ordlnr.•y rall.c, on wblch r.l80 tbe carrlaiea of 
~be tra.lo tr&vel, whole on the Incline• tbe 11rooved pa.r11 of tbe drl•tor 
wheels run upon ralla wltb wedge-1br.ped bead&, u before dfacribed. 
11112. W. lJ us a • IlD, BCJylt, Cornv:all.. · ' Ste" rill4 or fcukftjnq -.cood.t!l ,Lalll>­

hg to i~ fro.mu Ill 1hip1 or -u. CJnd. aUo to t.W Otllndt of aroa 
tlupi."-DoWI ~t/t, .April, 1866. 

T his loveotloo relate•, F lrat, to Improved methods or recuriog or futea­
lnl!' wooden planklnll' to the lot(r lor of iron frames or ships or v-11. 
wbetber such lnmee be In tbe form of t.Df!'le Iron, plare Iron, or iron of any 
otber form, tbe word .. pl&nkloa " to Include e very part or tbe ex•ernr.l 
ti mber, ~Lnd the keel, arero, and atom pt>st•. Secondly, to eecurlog or 
fa.trenong wood In Jllaukin!f to the extnlor o f Iron &bipa or veatelt, In order 
to a tt.acli copper or other metr.ll lc aber.tblng to aucb wood, a •.d tbw to 
preveut electrical r.ctlon between the irun and the aheatblog. I t bu 
bllberto been tbe practice In fl!renlng J>lankiog to Lhe lramea or r ib! of 
VCS!ola 10 form tbo bolt bolea throu~tb the ptr.nk8, &ntt to intert the bolu or 
acrowe from tbe exterior of 1 be plank'! to tbe r ills or fra.miog, 80 that contac\ 
occun between the bolt head and the sheathing of tbe abip. But ~hla 
inven t ion conaillt.e in tApping on tbe lo terior sldo plaoking parallelacrew­
bea la, extending to a suffident depth lo en1uro a 6rm bold to the frame• by 
the ln~crtlon of •crew• formed parallel throughout their I• n:;tb. By pre­
viously ~pplog tho planki ng the p •rallel acrews are readily insert-ed, r.od 
1\lllglvo r. much greater holding power . Taper scr~wa may, however, be 
uaed If desired without topping; but tbie plan is Inferior in etrensrtb and 
holding power. Copper or met• lllc sheathlnp; mDy t.bua be r.pplled tor. 
llwb wooden surface, and, consequeo1ly, "'alvaulc action will be prevented. 
1'he lnveo~r llkowi•o proposes to appoy wooden plaokong to tbe b11Ua of 
Iron veSMlla by tapping the planldng u before, and bOTing or tapping tbe 
iron plating, and ~ecurlog t bo wood to tbe iron from the inside by parallel 
~erewa or by taper acrewt. Jo tbia cue r.tao n o plv~nic action can arise 
"'itb the ahcathlng. B e propoaes to galvanise or tin tbe polo" or acrew• 
or copper or P't.ent metal bolt 80 u to avoid contaA:t and ele .. trical r.ct.1on 
bet weeo tbe copper or composition and tbe inner frames In abips.-Not pro­
utdtd vritlt. 
1163. R. ECCLES, R ..U Perry, Chullirt, "Rail~eoy cll4irl. "-..4 cornmvll~­

t ion.- Do.Jcd !!oth .April. 1865. 
In performing this Invention the Inventor ebt.pu one of t.be loner t ldea 

ol the rr.ll\\ay cbalr to ft~ ono aide of the rail, ~nd Jhera is a j!'T'OI>Ve formlnr 
t he segment of r. circle on tbo other Inner olde of ~be cbr.ir. When tbe 
rail 18 placed on the chair to be 6xed In lt., be ioser ta a block belween the 
rail r.nd the part of the cbr.lr where tbe groove is, one ed~re or 1ucb block 
being formed to 6t the ahapo or tbe rr.il, r.nd tbe other edge of it br.l'log • 
groove rormiDlt tbe segment or t. cir cle. Wben tbia block la placed In tbo 
required position tbe two groovCll form a concentric cbr.nnel. In order to 
Ox tbe ra1l In the chair be lnscrt.e a bor or clamp of eccentric form In ~e 
concentric chr.nnol, 80 tbr.t. by turning lt by means of • apaooer or wrench, 
Lbe rail la 6rmly beld In the cbal r. A. smr.ll wedge h then ln·er\00 throueb 
a bole In tbo upper par t of thll chlli r to pa5s tbroogb a oo~h or alot In tbo 
cco~ntric bar, and ~hUll preserve lt in Ita required. position.-Not proutdtd. 
witlo. 
ll i O. S. B.a.RVK\', Clul•tnwtll, London, '' M<Uhinrrt~ for cutting or 1hapino 

mOJII, •par., and. ot11rr bcarru CJnd arti.eLu of <Jeood.''-Doud 27th ApriC, 
11!~.) 

Upvu a frame or bed tho patenue mounts a b orlz'lnt.al cylinder made to 
rotat.o upon 11.5 axie by a worm In ~rear wi th teeth on t he cylinder or other­
wise. One end or t bla cylio1d0r la Banged, and tbe flaogo cam ea six or 
other convenient n umber of pm~. on each of which a lever ls free to turn 
in order that tbo levers may appror.cb uearer to or recede from the centre 
of tbe cyhnder, according to the dlamerer of tbe m&l't or otbor article to 
be formed. Tbe Inner cnda of tbe levera carry horizon~! spindles, on 
which loofie pulleys r.re mount#d; snm e or tb- spindl~s. by preference 
tbree, C&rry ci rcular saw• tecured w the pulley~, wbile on eacb or tbe otbtr 
three ~plnoles 6yh•l!' cutrer• are moun•ed. Tbe pull·y~, uwt, and cuuen 
aro d riven by br.nda or otherwise, r.nd r.ootber band pa.s.es round r.ll the 
pulley a or aplndle& to keep tbe saw• and cutters to their work. On eadl 
spied le the paun1ee casu r. groon or grooved wbet l or flange:. t4 receile • 
plum mer block " bleb carrie.. a guide ruoler, t ho distance ot which from tbe 
•l'lndle c:1n bo re:;ulated t>y acrcw. auc.l nuts, or otb•rwiFe. On one end of 
the timber to be ab aped the pat~ntee tl" a u m ph.~ corresponding to tbe 
f<Jrm of the DJL't or utbcr article to be produced. The pauutee mount.e 
tbl! timber on a horlzont• l toavclli~tg platf .r on, aud brings tbe <nd carr) iog 
t he Umptr.re to tl:.e cud of tbe cylinller on "bleb the iaWS and c:uttera are 
6ttod. 
12l5 M. W. Romn~. HarlmD·'IIilllu. B41t / 11dw. road, London, " Pro­

ptUinv TU•tll.''- LJattd. lit May. 1805. 
Tlua lnvenliOII 11 &jlploc•blo to tbe IJruptlling of vea..oela where water le 

con stantly pumved by o11e or more rot.AtiDit or centrifnkal puw pil to outleh 
or pa&agu on e1tber ildu or r. ve01el, ~he centrofu,:r.l pump or pump • being 
8ltU:LJ.ed most coovenientoy 10terwedh•t.e of tbe two tldei or tbe vONel. 
Or.Jioarilr lt Is preferred that on e.<cb side of a • easel there should bo t wo 
tubular paMa.gelJ, one open log out in a direction towards the • tem or tbe 
vcasel, &od 1 be other ovenlng out In r. dlrect1on towuds the 5Urn of the 
Vei&el, and wloere tbe two aro couoect.ed to a common supply pipe from tbe 
rot.Aloujt or centrtlugal pump or pumve, there Is applttd a rotatiutr sluice, 
which la preferred to bo cylindrical, but it may be so111ewbat conical. Tbla 
rot.atl ug alulca Is closed ot both ends, and lt. is also closed on one side to 
bUCh au ext.o11t that. when ~be clo•eoJ aide Is turned opposite either of the 
tubular p•~·age~, the way through tha~ pM!Ift jiO will b d clt~Red a~;ainsL the 
p16Sa.11e of wooter. a1 d tho wr.rer will 6ow freely through tbe otlltr outlet 
1 usal!e. 1'~oo rot.atl nl( sluice turM on an a.x•s at lt.e two ends , 811 that t.ho 
alu 1ee can bo readily 1urned to atl .. w the warer to ~ to eitbcr ol the 
t ubular outlet puuges, and eo u to vroduce either atem o~ srern way. 

CLASS 3.-FABRIUS. 
lnduding Machinery and J/eclulnical Opuatklm connuiecl wiih Pre­
paring, Manuftutur ing, Printing, .Dyeing, and .Dre.uing Fabria, .fc. 

1165. J . WtLKISIO~. jun , St. H1ltn'1 MalU, B IVilltt, Yor4'iirt. " .A. pporo.l•l 
ftn• prinhng ftlu, jk>rrrc;otlu, t4rptll, und ¥0Tm fabrlu.''- LJattd. ~61,\ 
April, 1&!5. 

Upon 1 suitable fra mework the parent(e m oun\3, ILL convenieotdiltancea, 
a aeries or cyllndrocal pattern roll ere, cu~ to th~ pattern iL may be desired 
to lwprets le•ch pat.rern bo:iDIC fitted "it.b woollen cloth, or ot.ber 5Uit.eble 
r.bour bent) upoo t be fel", fluorclotbl or woven fabrics. Underneath tbese 
rollers be 11lacea cyhnde,., free 10 revolve in bearln.:s aecund to the fra.me, 
and ILL fiUcb dlst.anco from t he p&Jtern rollen1 a.s "ll1 t.llow lbe m aterial to 
be prlnt.oc.l to palll between lllem. and, r.t the ume t tme, to rece1ve the im­
pres,lun of tbo patkrn rolleJ?, whiCh •re supplied wltb colouring matters 
from feed roll en. covered with .ultr.lllo mateolal, auch a.s woollen cloth, tiuch 
feed rollers being eocb ono or r. aeriea of t.bree aimilarly covered, and In 
contAct with eaclt other, tbe lilt rollen of t he tenes revulvln~ 10 1rougbl 
furnished with tbo reqouahe c••lourlug matters. Wlt bin tbe frames r.t 
either side, !LDd cxrendlng from end to end of the aame, he places eodteu 
chains of tbe well·known conslructloo, furnl•bed wi th Unter pluP, and ou 
either aide of the machine; r.t the front end. where the cloth 13 fed, aud 
also at the b~Lck end, be places a wood roller, fur nished with an iDdia­
r ubber or cla•tlc r iug over tho lone of trnverse of t be renrer pios. 
1169. J . C. WI CKU AN . .drmagli 1'00d, Nortll B otD, 4nd A. E. DIIISS, BmD 

Bwlge, MW.dltmt, •· Monufocturt Qf Waltrproof fo.briu."-Dotcd 'Uilh 
Apr.!, 186~. 

I ' per£\lrmlng this invention the inventon take vee-etable gum or tbe 
class to which (!Utt.3-percha or lndia.rubber b , Jolog, :t.nd reduce tbe s3me ln 
& moatio~tor to amall pieces. 1'bls diolnt.fgre.ted gum they dis otvo to • 
sult.able consl&te11cy by tbe application there~" of bi•ulpburet or carbon, to 
which Is o.ddcd f rom one and & half to two per cent., or lherer.bout.e, or 
chloride of 'ulpbur, either with or without •be use of beat, M tbougbt 
dulrable. The !!Urn, t.elnif well mox··d with t be 80lven' in • t.igt~ter, la 
allowed ~o dei>06i t the refu.e o.nll colour ing matrer which it may con tain. 
The clear aoluUon thu• obtained they apply to t be taturattn~r or tb" fabriCII 
to be warerproofed. To thla eJ•d Lhey r un tile aoluti\lu rr .. m the dig011ter 
Into an air·t lgh t chamber, lu tbe t nda of which are lonoed borlzoo tal •lot.l. 
Tbe etot.s ate covered by guide boxet, fttt~ with paln of DIPI'IDg rollers, 
between whocb the fabuc \0 be operated upon is paued. Toe fr.brlc la 
d rr.wn from r. cloth beam, n oo11ntcd In an odjaceot !rawe, r.no guided 1Dto 
the chomllcr betwe(n tbe ftnt pair of roltvrs by mesna or guide ropea. 
When tbo fabric has entered the ~h~mb• r lt patses under •nd over guode 
rollcu mouot~d therein, r.nd b thereby lmme~d 111 tbe solution. I t tben 
pusos out at tbe other end nf the chamber bet" een nlppln~ roUera, "bich 
exprm the auperfluous aolutlon from tbo fabric. These 1 ollen ml\), 1t 
tbou~tbt dealn.blo, be heated. From thh chamber it passe& to • second and 
almllerly-arraoged chamber, the two being c-Jnnected by a couphn2 box, 
r.nd here tbe fabric Is eul)jecto<l to a umperature IJufllc:ent to ' 'olatllile tbe 
solvent. 'l'be beat. may be given by r. steam or bov..ir che~ot placed below 
the chamber . Tbta chamber 11 connected by a pipe with r. c.mdeneer, to 
which the volatltis<d 6plrlt passes, r.nd being l beru condensed Is ready to• be 
uaed ogam. In Jll poogrti!S tbrougb thla chr.tuber t he fabric becom•s dry; 
~Lnd u ot ltsuee out aL tbe end of tbo cbaUiber i~ ie reccov~d UjiOD & <'loth 
be~Dl M a 1\t.lerprool nnd vulcanls, d lnbric. I t may ofterwards RceJve 
auy Onlibh•rc tho.~ may bo thougbt desirable.- No' '[YT'octtdtd. with. 
1160. W. OXLitY, Manclle~tu, "Jmproumtt•U applac-•bu to rolltr• of 

noacldt&~ry ftrr prtpartng and 1pi11ning fi/JNw.l •~tu.~~a~."-lJoUd 26tlt 
Apo·il, 18o6. 

Tbllt Invention <:Anno\ bo described without relerenco to tbe drawings. 

• 

• 



Nov. 24, 1865. 
l W . R. A. B11.< O.IUll. JlletHI,.fll, IA••do", ".A tu• or im<prond ...al>od 

of rO'Ildlhlllli•g ,,,. <pr"fHH.ring Jlw" th~~d• IUtd f••llr•c•. afta tiPJHl· 
r' '"' to be t»lpiD•fd IAutin.''- .A coaaaui.,C411011.- LJ4Ud 26t~ Apnl, 
IMS. 

n .. anvenll~n con•bt.l In condlllonlnf or p~parinl!' 6la01ent.oua •ub· 
NJI~ by In rrtrnatln~e lht m preparatory to, or durio,. or after, the 
ordln~ry IJiat· lpolatlnna they unllerao. with a ir moaneued by being forced 
Uuouah or over a pure llqu d, or a liqu id conaalnlug any deaired ch· wlcal 
Ment or prlnd ple. The 1nvmllon al-o conslata of an appantua in which 
tbe a ir la 1uol•wned and applied. Thlt apparatua consa•ta of a tank or 
chamber, cont.a lnl ua In lbe lower part a tlmple or compound llquld; the 
tank l• cloeed at. bottom, e1tct1>t. loa pipe leadinll from an air pump: via tea 
ut.end acroa the tank, "ltb perforation• at alle rnate eoda, t.o cause the air 
t.o tra•el In a zl.r-ug di rection, and through a large extent of the llquod. 
10me dlataoce above the l evel of the liquid la an openwork t r;ly, ror 
IUpportlng the fllaQientooa tublt.ance to be mo!J•ened. The tank la clo ed 
at 11.1 aldea and t.op, a nd lt provided with dcor1, t.o allow of the •ubetan~i 
belnr placed upon and ll llbdrawn from tho tray ; and pip""• 6u.cd 
with atopcockl, are a t!.aebed, lO allow or the Cicape of air as may be ,. ••• 
qulred. or lO lead the mol&tened air t.o be applied lo other v-ela.-Not 
proc«dtd Jritll. 

1193. R FaRIUI, J . MtJRRn, and A. WJLSO!f, Pauley, "D!tlng ror~~•."­
Date-1 ~0• h .d JWII, 1806. 

Tbl• lovou tloo e1nnot bo describe!! wiLhout reference to the drawinge. 
1200. 0 . P . DODOit, Upprr Tha• tHir«<, IAndon, " Pid,trl ftn' IOOTM. '' 

- Dattd 2Pth AIJril, 1865. 
Tbl~ lnnotlon consist& in consLru ctl n~t pick en I or looms of lndla.-r ubber . 

or IJI&tn l •l of which lodla·rnhbor 11 a Mn•tltuent, the lndla-rubber being 
10 treated, compounded, or combined wiLh nth er ln!lredlent or lngredlenl.!l, 
M to give the coo1poslllon t.ho nqulllllO t.ooghneaa and den•lty. 
1118. W. E. Nnrroll , Cl&tJ"en'JI·Iane, Lm\Mn, "Monufachm: of ftoc"fabriu." 

- A CO"'MII nacatfon.- iJattd lit JlaiJ, 1885. 
The reslstc.nco produced t.o the action of tbe drug In either dyein~r or 

printing mu~t be overcome before tbe cloth le dyed or rrinted. To t lfect. 
t hlt the cloth t. 1ubmltted to a ate~~ m beat or rrom 220 d• g. to 290 deg. 
Fah., for, aay, during t~·onty or thirty mlnu~. Tb os proce3~ bu the elfecL 
of evolvln' all the chemical acllon produce<! by the lngyedlent.s U!ed In tbe 
r ubber, 11'\lt tl-percha, or oaber mlrturea of which the cloth it COIJIJIO'e(l; 
alttr which the cloth 11 111bonltted \11 a bath of muraate of tln. at from 
4 deg. to 12 d~ of itrengtb. The elf. ct or the muriatic acltl ia to procl­
pllate or 10Jidlly the gum or cord e•ol•ed from the rubber or gut ta-percha, 
to neulrall&e the ( !feet of the aulpbaiAI or load, aa well u to dej.IOIJt a coa~ 
lo~r of tin upon and throughout the Ooc.ked aurlace. After re01onr.&' t be 
cooda lroiD tb!J bath t beyare 1Ub01ltted to a balb of aqua am01onia and 
ai iOda, of a et rengtb •of!lclent to neutrallao the muri•tlc :aeid. or any 
lmpurltlea or other chemlc.l n~-atl~ea wblcb may be upun U.e lace of the 
cloth . Thit latter application Qlay be oaed tltbtt before or after the bath 
of IJIUrlate of Un. The Rood• are then .ubmlucd to a aol•JI!on of aulpburio 
acid and cblorldo of lime, fo order to tborou~tbly oxidi·o tbo previous 
depoelt of tin, and afte r ward" to a aolo tlon of sulphuric add and water, to 
remo\•e tbo lime. Thla cowbloatfon forma A mordant for any colour 
which may be deal red In dyeing or printing. and, at the amo Lime, 
permlla ol the de,lred colour bt:lnJ obtalnett at a lower aemperatoro ol beat 
or eteam, and of a more uolform and btautlrul • bade than by any proeesa 
heretofore known. 
1219. W. E. NIWTOif, CNmmy-ldnt, Lo11d0'11, "Jlanufacturt of vottrpl'Oof 

fab•iu."-Datttl. 111 M ay, 18~6. 
Tbo paL~nteo clalme u a n~w manufacture the fabric baYing a back or 

bale or Oax. cotton. juto, wool, or other tex ti le mater ial. coated or covered 
wltb a theot of lnd la-rubbcr, or other vulcan!Aable gum&, or tbe volcao l­
aablo compounde thereof, and havlna a faco of 6broua &ubetaocea lo the 
form of a bat or felt, or of other te xtile IJI&ter1al comb\ned &I'd united by 
preuure, and by the vulcanlaaUon of the auma, and dyed and prlot.ed, or 
dyed or p rioted1 or coloured or at:uDped, or omboaacd for the pwposea and 
In the manner a eacrlbed. 

CLASS 4.-AGRICU LTURE.- NONE. 

CLASS 5.-BUILDING. 
• 1-ncltlding Brick and Tile Jfadlinu, Bmh, Tilu, Dra.in Pipu, 

and H01.11e FiUinq1, Warming, JT entilating, ~c. 

1170. J. Ctiii.UfOD~, Li~crpoot, "Jlrre-proof bwtlding1."-DaUd. 26th April, 
1805. 

In performtor thl1 loventl~n lbe lnveowr conatrucl3 tbe Ooors, partl­
tlnne, a od other Internal pora lon!, a od aomellmu par t or the walla, of 
bulldlnr , to render them Ore-proof. of a number of lengths of Iron or 
other m~tal, rolle41 C\r otber wl•e formed lO rC~~emble In tr&D8Yeree l!eCtloo 
tbe Z-lron of commerce, and tboao be places p.rallel to each other cloee 
totret her , or at euch dl•tancea apart tbat the lawral hmb<l or the Z, that 11, 
tboae por1lnn• wblcb ue bent ha opvm.lte dlrectfr.ns et right &DJ(Ies lO the 
truolr, eball be •of!lciently rar removed from each other that they will 
rel31n preperrd lime, or other pluaer, placed U!)lm tbem. and 10 dl1pe nao 
with lath•. Tbo uld ltogtbl or from are tied by rod~. Wl•icb p&>a thtOU!!h 
tbe trunka of the z·,, aud p1e0e1 of pipe on tbe aaJJ tie rods, or other aepa­
r" tlnr piece~. are uard t.o keep them apart and in proper position. Where 
the Jar t ral limb• a re broad bole• 01fgbt be punched or made in lbem lo 
j~lt'e aufllclen t bold I or 1pacea for the plutor. 

CLASS 6. - FIRE-ARMS. 
I-ncluding Guu, 8wordl, Cannon, 8hot1, 8htlU, Gunpowck1·, Jm­

plimmt• of War or for D~(ence, Gun Carriagu, 4'c. 
1177. J . C'ABR, Bi•mlnqha'lll. " lflt<prln:ttnn~tl in lrrucl• loading jlre·armf a"d 

ord11anu, and tn pu•J«tlln" Dutcd 27th ~pril, 1885. 
Tbe~e am(Jruvtmtnt. con•l•t In the •rratogewLDI8 of vart' berelnafttr ex­

T'lalnetl for or enlng the breech of a he j!Un I or loading, and aeco rely closing 
1t for dl •char j!O At tbe rear or breech enli of tbe barrel the patentee f.Jr me 
,. chamber or trouRh O!•en at top, In wblcb chambn a plug Is nutde to slide. 
Dy the Jl •dh' lt or thla tlu~t In one or othe r direction I he breech of the t.arrrl 
I• opened or cloeed To the lop and forward end of the plug a plate or 
cover la hlo~red, which plate or co•er when abu t down cloces the top or tbe 
cb~mber. On the u nder aide of tblt plate or cover Is a bol t or wedge, 
•itotate at riRM ang le!! lO the pla1e. Tbd ptu~e bu a alot., throu~b wblcb , 
when the plate Ll Phut down, tbo bolt or wod~o puaes and en~a)ires In a 
•lot made In the bot tom of tbe chambfr. By the arrangement of the bolt 
In tbe lut-oamtd slot the plug fa aecurely Oxed, and tbo breech clo.ed for 
fl rrn.r Tbo b<•IL or wedge u ~onn• cted to tne plate by lti lop end, be log 
.rrewed thereto by a 111:rew bavlll ll a little plly, or b) bc.lng anst rted an a 
""ore•alon on the under aide of t he ,.J.te, a nd •ecored b) a pin or ec~w. 
Dy t bla arrangement all preMure la borne by the wedge la.. elf, lootoad of by 
t ile blol(e and the Junction of t he wedge. The eo• er of tbe cba01ber IJ 
)ept In po-ltlon by a •prlng aet flwh In tbo plu,r, aud preatiOII' laterally on 
I he wedge; or t he •pnng may be aet In tbe ~Otlge, r.nd made 10 pren on 
1 he plug. In order 10 vrevt nt t he plug from belnr;r drawn wholly out, the 
p •ten tee employe a alop for med by a acrew pin. 1he end uf tbla acrew pin 
ra"'CI!' tbrouj!b the tide of tbo gun, and bean. aRalnat a Oat fUo face I! led or 
utherwl•e formiY.I on tbll under •Urlace Of the vlug. \\ ben lt io WiJbed to 
Hmove tbo IJIUil' t he 1top mu"t be uuacrel\ ed. In order lO make tbo 
cluunhf r water-tight, and thereby to IJTOI CCt tbo action from ~ ater or 
•lAmp, be llxea a wuber of lodla-rubber uoder tile head of the screw, by 
wh tcb t he bol t or wedwe la hod lO the plalO or cover. Jnatead of waking 
the bolt or wed~te In tbo mannH deacrlbl d, lt may be oudltled ln tbe fullo ,.•­
lug Qlaoner :-The W• d(le la 6xed to the plalo tranaveTI'ely, that Is, itcronea 
1ho a~l• of the plug, and \\btn the cover I• el•ut do\\o the wedge beare 
&j;aln•t t bo end or t he plug, Instead " ' puslng throuQh n slot in lt, and 
trtkes Into a slot to the bottom of abo chamber ; or the wedgo may eu~asce 
"itb the chamber by ehterinJC alo13 cut In oppoeite side< or tbe chamber . 
I n order to llx do"'" the lld ltcurely during 6rmg be employe a liprang bolt, 
,. hl~b eboola through the blud part or the lld auto the eod of the plun~er or 
chamber Tbl~ ft.~~tenlng m•y be applied "6re-arm' In wblcb the opeolniC 
n11d ciO"IOJ( of tho t-ree h I• ( lfected b) a box, the Ud ol wblcb Is j oiotco.J al 
h fore part to the chamber or banol. I n applyl n~t thu lnven tlouao neeJle 
:;uru the patentee makea a utedle or • trlker pa.•" through the lop of tbe 
1u•e pan of ~be cuver, and through ~he foro part or •he plutr or plunger, ao 
lt• IO Urikt-, OD the d<ICODL <>f tbe hammn' UJI()n it, the •elf·lgllll•D~ carl.­
r"l~e In Ita rear end. Tbe needle or ttraker m •y ~:ltber be •cttd upou hy 
t '•o ba01mer o f tbe lock or by a ,,Ieee of molAl attached to the hammer. 
J" ordtr t.o !Jrevent tl>e tl!Cipe of ~r•• on Drlog be ll:cea a cap on tho end of 
1 he /log, tba ••Id cap beln' coo vu on ha external lace. The end of t bo 
' " 11 pluJr la flat, ao u to lca•e a 1pace uoder the coove~ lace of the cap. 
0 1 the upl011100 or the cartradJe the J: rtsoorc: upon t be connx: lace of the 
, •P Oat tent lt, and cauan lt to expand and prevent the eacape of 1115. 
.11 Iter tbe expl0111oo the cap reaomea Ita normahbapc. The lmpro•·emlnta 
' o•crlbt.d wltb rtference to tln-arwe may al80 be apphed t.o ordnance. 
·1 he tmrro•emeut In projtctllea con• I t.e In ma.klng In the foro eod of tbe 
t r<•Jccttle, and rn the axle thereof. a h ole or depreuloo. Tbb h olu or deprH­
• lou coottltutea a •lod centrt, about wblcb the projectile rot.ates In lla 
tllvht, and rlvell great prtellloo to the Oiaht of t bo r'r'~'cule. 
1 ·st B. A. Ba• O.IU.ll, Jllltt·lll't't, 1Attdo11., ".Apparottu ftrr cl&tJ rging Olld 

QMt•g cartriCl(/C CGIU.''-.A Cllh•flltltt\COtiOn -Jiattd ~1/.JI .dpnl, 1•65 
Tbl~ Invention cooii•U In t.'On., ructlnr apparatua aa lollowa :-Upon a 

I e<l pl•te the patentee mooota a vertac.l rod, on wbl<.b a charger la pl•o~. 
'11•1' cbarot er con~lata of a t ube llanl(od at bottom and Gt t•d ansldo another 
1ube, 10 tbat ou preaouro b.tog applied lO tbe charger or Inner tube lt 11 
111·hcd down within tbe outer tube ; when tbe preuure I• removed aaprlng 
r~turns tho charger to 11.1 normal poattlon. Tbo chargor curies a cup at 
1 ho t.op. The bed plate aleo aupporta a can1Ago free to 1llde to tbo r igh t 
ao.d left with in a cert.aln limit In a a roon; a cylinder for coot.alnlog the 

THE ENGINEER. 
cutrld11o ca.e la blo~rod to ono end of thh carrlta-e, and is capt.blo of 
MIIU OJID IC both a venlual and a horl•~ntal poelt.lon . A borlaontal lever 
carryln1 a hlocll: at ab<luL h a n.lddlt, and formed ~i tb a handle at Ita outer 
end. la vt•oted 10 tbot lt way be lurau d to bring tbe block aaaoOJOl the oud 
of I be cyliodtr when an a b ·>r1aontal poehlnn ; a corr. "JJID•IIog handle le 
6x"Cl to the front or t be appar11tu1. A cartridge closer lt 6tted to I he appa­
ratua at the end oppoelle I be levtr; ~be face of the cl~ it f.,r med to 
receive • he end of t he earl rlolre, and a wlocb handle b lltt.ed t hereto, by 
wblcb it la c•ulled to rotate when required. 
U92. J . BEil!f.Ull, Lilttoln'l· i11ft-iflldl, llmdtm, '' lmJWO'D~M11tl in bori11g tn' 

uca100lu•g and blculi11.11 r«XI ond m i• troll, and il\ 1/te tr«<ti'MIIl of the 
19011 nnpl&rtd tlkMth"- Dakd ~7th April, 1866. 

Tbh ln•totloo relate•. Firtt, to the use and empluymeot. or a no~el car t. 
ridge for conlal nln~r the blasting charge employ~d In blastl njt roclc• and 
mloerall, &nd contltto In 10 for mlnll' the certrld~o that tbe explo"vo a,ge nt 
em1•loyed la protected from the pol§iblllty or bel o~t cr uabed or Jlreacd vertl· 
cally, and IJ at tbe same time rendered w&terpooof, wblcb the patentee 
preren being doo11 either by gutta-percha or a 10lutloo of lndla-rubber . 
Tbo cbafltO la protected from belug cruahed venlcally by being eocloeed In 
a oyllodrica\ c:aalng ol aueb •trangtb aa lO resin any desired prOMure, t be 
C><atng being alao provl1ed with openlnJrS 10 it, wblcb allow the blasting 
111\'eD\ lO act lre~ly on the tu~nco to be blast.od. In 110me loatancca be 
employe a protector for the explo,lvo material, &baped 8omewhat ailllllar to 
a cotton reol, and bo plaons the bl a~t1ng agent round Ita etem, the necca. 
f&ry fuse or wire paa!lng thtOUI(b one of Ita ends, and the whole pNperly 
secured by me~n• of a n outer ca•lng. Secootlly, tb~ Invent ion rolatol t.o. 
a ud conalsta In, tbo means and motbod employed for ah11ploll aud treatloll 
t.oola lnLOndt d for outtl n~t ao•l boring rnck, and bard fuundatlons, which 
operations he perform• by mcau1 or auhable die& ehp•d aa may be r e­
qui red. Tblt Is elrec&Otl by placing or ucurong aueb die or dies in a llUit.able 
r.eat or reeL, and preaalnl( or 1troklug the tool lO be operated upon until it 
uaumea Ita proper or required for m. 
11117. L . W . DII04Dft!.L, Sf. Pdtrllnu(l, "Breuh·ltxlding gun1."- Dotld 

29th .Apr£1, 1866. 
Tba~lnv~DLlun con•lata. Fint, In the employment of a conical gM r ior In a 

corrc.pondluz chamber In the bore of tbo guo, In combanation or not .. ltb 
a bea.ring plate: Secondly, In the employment of a cu rved gaa r insr In a 
corrupondlog chamber In the bore or tbe ~:ou, ln combination or not 
with a be ring plate; Thirdly, In the employmeotol an adJo•tablo bear ing 
plate to a chamber In 1bo face of the br~ecb W<dlfe, Ln combmat1oo or not 
with gu ri1111; and , Fourthly, to the conotrutt1on aod e.mplo>:ment or a 
ecrew on tb .. breech wedge. all Otted and ac~lng aubstantially m manner 
aud for tbo purposu berelnaJter explalned Wlt.ll roference lO tbe 11ccom · 
pao~ lug drawl DJ:'. 
U07. E. D&LLA-Noa, Yia Bo1AoUd, T" dn, "Pirt ·arnu.''- DoJtd. lit Mq. 

1866. 
The F tnt part. of lbl• lov11ntloo relate& to an lmpro~ed 1\rr&ngoment of 

01ecbana•m ror placing capar on to the nipple~~ of ft •e-arm•. For tbLi purpo• 
a t"upply of e&lll 11 placed In a tube of An lnteroal diameter Allghtly lal"'l:er 
tbau tbo diameter of t.bo cape; ~bit tube la llxed at the •lde of the ta.rrtl, 
and parallel with lt ; tbe tube a t I!.! enJ neare.t to tbe muzzle la closed 
by a cap or 1topper, wblc:b can readily bo removed and rep laud ; t lo o other 
end oft be tube la connected t.o the lump whlcb carriej t be nipple ; t brouftb 
th la lump a bole or r••eaae IJ mcvlo, ~ nlcb for ma a cootlnuat lun or tbe 
J>UA&IIO through the tube containing the cape ; at the back or tbie lump lt 
pl~eo.J a tlld~, wblcb can be mov .. d to and tro lo the a rc or a cl rclo "Y 
meaua of a thumb piece; tbla 1lldu cltlfoa the rou end of the pa.1111gc sbo•o 
mentioned foro1od In t he Jump. I n tho lace ul tbe elide wblch ch,~e• tbe 
p&8!iago lu tbe lump a bole I• formed of eufllelent de!Jth lO receive 11o Ca!J. 
Wloen tbo w uu;le or a ftre.unl la ral•od. a call wo:J drop from the tu be coo· 
t.alolotr the lafl8 Into tbe bole In the •ltde; tbo slouo 1t then movud by Ita 
thumb piece so that the rece3' containing the cap Is brought on tbo lop or 
the nipple; with in tbe •lido la a alot, in whlcb is plactd a . mall le~cr ; tbe 
upper end of tbt. lover u .. In the bottom of the bolt, into wbicb tbo c•p Is 
received; the lower end of the lover, wbon the • lllltt " moved to bring t bo 
call over tho ulpple, 11 acted on 11y an lncllno wl\lcb cau.es the lever to 
tur n on Ita cen1ro 111 auch manner that Ita Ufl!Jer e"d f" rces the cap out of 
Lho bolo In tbo aide and preiles lt Ormly on lO tbo olpph, ; the tilde la tbeu, 
by 115 dumb piece, 'moved back lO Ita form• r poaitton, lO be again ready to 
~upvly a nother cap to the olpplo ~·beo required. lo con.tructiug breech­
loading ftre-arma the Inventor c.h>ae• t bo breech end ol tbe barrel by a plUi 
capable of alldlojl' backward• ou a Hoe with the b• rrel, o.!l bu bt:loro been 
pro1 Oiled ; tbo plug work• to and lro In a t ube "hlch forms a continuation 
of the barrel ; •he upper half of a port100 of t boa tube 1s cut away, eo that 
when the plug la dra~n back a cav11y la for med, auto whlcb a cartridge 
may be dropped, a ud afterward• ro•bt tl for" ard IntO the barrel; tbo end 
of the plug la cawed to enter a abor t db tance 111\0 1he barrel unt1l a collar 
on the .,tug cow ea again•~ Ita rtar end. In lront or tblt collar a di8C of 
vulcanl>ed l t doa : ubber ll, by prt lereoce, pi!Uled, 10 that.. when the plul( 
IJ p~d forward 1nl0 Ita place, t he di-e may bo oompressod bet~een tbo 
collar and tb• barrel, and 10 form a t iJ!bl j oint. 1111> re&r end of the plug 
pa<~>u out through the r . ar end or the tub" In wblcb it " orkt, and at tu 
end the plug hu a k nob or band le form• d upon it, by which lt cao be •lid 
t.o and f ro· t.bo u pper portion or the ~xtrerue end of the tube u not c11t 
a way, but ~veri over thll plug, ILnd boldo~ it down IntO the tube. Tu the 
lop of tbo piu,: lt conou:t.cd a covering plate, wblcb Is attached to tue 
coUu at tbu fron t c. f the plutc, ~~ond lllao 10 a iimllar collar at the reu of 
tl•e plug; tho upper •urlace of the cover forml a cootlouatloo or the upper 
aorlace 01 tho b•rrel, and coven over the ltiJCO por•lon or the t ube, and a loo 
paaaCil ovor the tor of the rtar portion of 1 bo tubu which cmbracca tbo plug. 
When ahu piu~ 111 putbod for ward so that it.a forward end cloroa tbu rB.lr 
end or tbo baro el, Jt la retained there by a a mall block, wh1ch pa>tell down 
through a •tot formed tranavon~ely acrolll' t be rear end of lt.a covenng 
photo. Thl1 block I• rormtd on it• unde rside to ewbrace tbo piu~, and a 
allJali r~a•l~ formed on tbe top •u rra~o ol 1bo plug lulO which " part or 
the block en tent ; the h!lck raon of the block be•rll agalnot the !rout edgo 
or the rear portion • r the tube which embraces the p1ug, and tbu•, when 
tb la bl ck leln l t.~ place, tho plug le woventcd lr<>m Alldoog backwards. 
Tho back or the block und the su rla.co uf the tube agaln•t "bleb lt wvrks 
Arc made ell11htly Inclined, wo tllllt, when thto bluck 18 vreased down loto 
Ita place, the filug which cl011et tho breech or the barrel l; s lght•y pnebed 
forward, 10 u to compre, a tbo ring of 1ndla·rubber 1\L tbe front or tbo plug. 
Tho block la hinged to one ~ldu of the covorinl( pl10te, and ha~ a tbumii-
1Jiece UIJOD lt by which lt can be turocd upw .. rds on Its binge, in order to 
allow t be plot: to bo •lid b.ck to open the breech end or the barrel. 'l he 
lnvtntl,•n ahu cooapr lses wetboda of couatructlog loco for firc·arms. - Noc 
procttdtd lOa Ill. 
12011. 0. Joul'80!f, Wandlwrth, 8 -.MY/1, " Iron forlilkatl<m4! '- Dilkd 111 

Mav. 186:>. 
The f'lll.etoteo clalm1, F ir t , the construeLion of obllq•oc-sidcd catemat.ea, 

wh ich c•aemate.• ptt•ject from and arc In CMljuoctlon wuh ~b · hin.r bre3:1t­
worlt.A. Sewnoly, the adaiJL&tiOD of the travcn.o port for the protec~lvn or 
guns In broadsloe batteries; ai•O the priDCIIJle of tumlng tbe lr.l•eroo port 
roun d by tbe appllcat on of the recoil uf t bo guo. toy t lrect or wbacb lb• port 
w iu•t.anLiy clu.cd. Thirdly, the prOCCI!I ot j olmog tog.,lher tbo armour 
platea and other portion• of ab I"" batterie• a ud loru by t t.e meaue of oppu­
oate dovetail or oahcr undercut groovv aa.d molten wetal. 
12\1. J . OLACJ[II, Jun., Lbtcoln'l-in.t, Lrmdon. " lg11ihng lite /tu« of I Mill." 

-A commun!CQIU!n.- Date' ''' Mov. 1865. • 
Tbla ln ventlou contllllt.aln 6t1log on the I runt of 1bells and round tbo 

ruao a curru~ated ur plain hood k • pt at a alogbo distance from the lace or 
tbo ~hell fur the purp001e of dlrectln" tbe O•rne frnro t iJo powder t.o the fueo 
to cau1e tbo lgnlllon thcreol.- N't prO«tdtd IIJlJh. 
1226. T. ll . O.UIJ'BKLL, MadJ'1U, " l mJW.uing and •l rtnglltening ,~;,LJs of 

1lttl, Iron, or 11tlltr muttraal for •/Upl, fartljkatitm.#, d:c. "-IJattd 2nd 
Mag, lllu5. 

The I•• • cu t-eo clnlma the cmploymenL r1 water or other Jlquid or lightly 
cllmpre••ed air conllned In CIUiot or cltt1 rn1 aa a backlnlllor eh1eld., or t•l•~As 
of 8teel, Iron, and other mr.torlale for lblp~, 1vrtllll!lltlou1, and other con­
atructlona, u do,crlbed. 

CLASS 7.-FURNlTURE AND CLOTHING. 
Includirl!) Cool.-ing Utenriu, Uphou ter!J. O MIIImenU, Musical lnltru­

mentl, Lamp1, Jfa.,.ufadu.red .drt&elu of Drtu, tc. 
1228. W. E. NIWTOI'f, Cllanrtrt ·lanl, Lolldoll. " Foldi114 bcd1and btdlltadl." 

-A commwnicatlon.-Dated 2nd May, 1866. 
Ono part uf thl• lnvcntivn relate& lO fold1ng bed !Joltoms or mattrel!!es 

composed of a loldlnr;r framu containi ng or bavmg att.ached to it a sen~ or 
aprlng• overl~ld wltb atutDog. l t wn!lata to con ol'c,ing the two loldaog 
part.t or UK:tlon• of "'bleb tbo framo of the bed botl001 or mattrta• " 
constructed by mtana or a double hi octo, 10 that the parts which fold tbe 
ooo upon or anlnot tbo other wit hout Injury to tbo apnng•, the atomo.c , 
or t be coverln~ t hereof, and without atralnlog the connecting j ulnt.. 
Another part of the Invention relat08 to the comtructlon or bedJat.eada with 
folding IJI&tlre.AU or bed boLtom•. whereby tbe mattress or bed bot\ w la 
made to fold up wltb111 a ca;,Jng reacmbllnr In Ita external form aome other 
p1ece of furniture which 11 le·~ ontlghtly lo lt.e appearance, aud which 
occupleale:a room tban on onllnary lw-d•tt>w. 

CLASS 8.-CMEMICAL. 
Jncludin9. SpteitU Clwnicnl and Fharmacewical Preparalioru, Fwl 

(Uid Ligluing ftlat6iau. Preparation and PrutrTKJtwn qf Food. 
Brewing, Tanning, Bleaching, Vyting, (,'alico-Printirag, STMili"!J, 
Glau, PoUtry. Cemclt.t, Paint, Paper, blanvru, t c. 

1117. w. SCAII RJ.TT, Rtuull· tlrtel , a11d W. DuN, Poky-place, L<mgt~m, 
" TaH ng ' "'1"'"''01\1 from th• groin. of vcorJ and tra'll.f/trring the 1ome 
01\ to ,.-oriowl '"r/otJC I.''- Jiatut :lllt April, 1861;. 

For lbcto purposell, 1uppoetnr a boartl or oak or other wood la t.o be 
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e01ployed,lt.l wrface 11 to be evenly planed, and lt I~ ~over on botb 
aldea •ltb a ~lol.lon of pearlaah, 0001~ of on · o unce of American 
petrlaab t.o one quart of bot rain wat.t-r ; or other " ' u11ic m&ttrhat wltlch 
harden• the a.ame and opens U.e pore11 may be u.W. The •u•hce from 
wblch the lmpr• MIOCII are to be t.akeo I• then lO be ~anl!·paptor!ld aud well 
rubbed over wltb raw lln~eed or other oil, •hen lt will be In a Ot •late to 
print from. The porea of the wood are cleaned a nd k•P~ open l•Y b ro•htor 
the aurface of the ,.ood t.o be print«~ from W1Lb a common acrobboug or 
olbu bruab, uolog therewith mroeral turiJeOt r.~. or naphtha. or c tmmon 
tu rpentine or a mlxtura or any of lheoe artl c e •. If the pore• or grain .. n 
the m rfaCC: or the board 1bould clog UIJ l'r 611 with the prlntl o~r lil&krlal 
by being printed from, 10 u not to ~tlvo off clean, abarp lmp~lnn,, at la 
cleaned aa above, and then • •11 rubbed with ywduat, which eff · tually 
cl<&D ea and open1 tbe poru of the wood. Again, t f through nel(le.:t the 
c >lour tbou ld aet In tbe pores of the board, lt m utt be coated over "*h 
80ft -p. a nd a 10lutlon of IOda or pcar laab ; it mu.t rema n on from 
ell(ht or nlne bour1, and t hen t he board muat be well .crubboJ Wi th bot 
water. 
Ute. E. 8. Buox Gftd E. PAliiiiJ'II , Pari•, "..4 rt111 p rocta of lalrlli"g 

l~ntAu and othtn l:l"'· " - Dated 22~d Apnl, 1665. 
Tbe ekln1 are m 8cerat.ed and freed in the usual way frnm ji.'TO&.W and 

animal matte"', 1 ho lnvuntlon re Iatin!( etpecl•lly t.o tbe alter treatllltnl, 
namely, the taunlolf, ~hlob ~beloventora effect 111 t he followlnt mauoer :­
A venel or dr um of eultahle dimension~, and having. by preference, an 
ben.rooal form, Is par tially 61lcd wnb an emulsive liq uid hereina fter 
doacrlbed. Tbo 1kln1 to be t r eated are lotroduc..d, and tho aperture well 
cl~, and the voasol, wh ich la anpported on suitable be11rln(CI, I~ made to 
rot.eto or Is aubjocted to an oac•llatanr: motion. I n ord r Lbat the •khu 
may be t he more 1 horouJbtr lmpr"'eo•W<I with the emultion, ban or r ldl(et 
of wood •ra Oxod In tll• Interior or the vo;ael, and the s kins f .. lllo1g In them 
durlng the rotary moverueot become thoroughly 611ed. The abov4 appa­
ratu• tho lovontora do not clalro u part of t heir Invention, &5 aevera.l 
m ana may be employed with a like reault. The emulsive liq uid wbrch 
t bey employ comblnea ln ono ~boo hl~berlO employed .oparat.ely. I t COD· 
eU.ta, Hnt., of a tan liquid, prepared In a clo·ed vessel from oak o r b1rcb 
bark, catechu. or aumach, In t he followlnsr proportion•. wblcb , however, 
rouat vary accordlnrtlO the na1ure of Lbe leather. For call antl.roat ilunll, 
about four a nd a-ball pounda or oak or birch bark, four and a-ball pounda 
of catechu, or two and a-quarter poundJ of auanacb. Secondly, or a de~ 
t lon of oleaglnoUB reeds, •uch aa lhaeod, colz~. lichen, or 01arme mOS!I, and 
the llke, about ~wo and •·half pouod1, t.o whlcb tallo " • olein, or other tatty 
matten for producing a moclhaglnout a o.d ooctuoue mixture, .,., added, 
t.ogother with twelve gallon a of water, and tho whole reduced to a den•lty 
nf • 6 deg. Beaum6. Tbe third and Jut. compound formlu -r part of the 
emuulve liquid comi1t1 of a aolutlon of auit&ble m• 1.3lllc ~all#, aucb aa 
cblortdo ol Iron , aolpbale of alumlna or chromium from two ounces to ono 
pound, lO which 11 added the m ore Teceotlr-em ployed antl-e1•tlc•, 1uch aa 
pin le acid, creosote. or th~ir eqolvalenv. io lhe usual p rooortlon§, tba\ 1I. 
t.o uy. from one tbroe-tb oosaud~h to one one-hundredth , according to the 
d· greo ot purity nr the PmO. The t hree llqo1d• Just deacri ed are now 
tDlxed u tborougbly AS t llt•l r naturra will p~nnlt., and f .. r m an emulalve 
Jlqn1d, to the act•on of whleb the aklo• are aubjcc:ted, and tbe ves..el or 
dru01 containi ng both la pu t iot.o motlon.-Not 'PfOC'td«< with. 
1163. J . N. 81tOW!f, Hand.l~&orlh, ond T . D. CLARII, Bbmi.aghanl " l mpf'Of!'• 

mtntl in tile ma~tvfuct'4rt DJ i ron and i4 preparuofud w be '4•td '" 
IM rnanvfoctwre oftd mclti119 of iro~~o."-Dattd l!6/JI Aprit. ISM. 

Tbo pawn we• clahu mauufu.cturln~r Iron e1tb~r In tl.o blast or tillleltlng 
furnace. or otbor furnncu u aod for melt lug or r eDnlug i' liC or c••t ~ron, b ' 
the use In the tald furnaces or a fuel contalolo; ores or cooupounda uf 
titanium. or orca or compound• of manl(aneae, whether the aald fuel b o 
used wltb nr without admixture with coko or other fuel or Rasoou' 111lx turo. 
Al~o, trcatin~r or preparing fool to bo uoed for the uld purposes by mlxlu~ 
oitber "' lth •mall coal or alack, o r other c.orbonaceoua m attera wblcb 
lt 1• lowndod lO coke or wltll carbonaceous matter.~ or mixture• 
whlcb are tnt.ended t.o be compreascd iulo eolld luol, powdered orea or 
com pound• or t lt.eolum, or or ea or cooupounda or man:tanese, eo u to f>rm 
"" Intimate 01lxturo of ttoe Aid tltaclum or mangaoe, o orea or compound• 
and c::arbonaccoua 01atter, lobJ~antlally aJ deacribeJ. 
1154. J . N. 8 RO'II'lf, Ha'MU~orth, on~ T. D. Cuu, Bin~~in,ham, "Paintl 

or compontioru )or CO«tittK and JWUtn:a"g t1Vtoli1C and ot~tr lllblto""' 
frorto o:rid4tr01l and dtcav. -Datut ~6th Ap1·il, 1865. 

The pateni.Oet claim preparlo(C the n ld palota or com~ltiona by tbo 
uao or powderecl llmenlte, or tbe other ores of ti tanium aod Iron dcacrabed 
u being used for the pur1~ of t bl< Invent ion , mi:~ed with drymg ol•• or 
other oil• or varn!.het whlcb are or may be e01ployed to mix ~ltb p gmonts 
for the prodocuoo ol palnta. A l10, pre~Jaran~ tbe aid paints or compo­
•ltlone by tbu use of a mixtu re of powdered flmeolte, or tbe other ores of 
L1 ta111um and Iron deacnbed aa belog u!Od for tbe p urpo.u ur thl•mveotlon. 
aud ~...-.. phlte 1nixed ll1tb dryang oh. or other olle or nrni•bu wblcb ard or 
roay b.t e01ployed to mix wl b plp 1eota for tbe r roduct.lon or paint•. 
1101. W. CLAR&, Cha~~u:rv-to"t• lhndo,., ·• JJ~.wf~tCiun <>/ •olublt 4Jid 

aui .. ltabu 1v.yrpl\ 1pl\atu of l•me by tiV anJI' atron nf J)JafJrpltJ>rU 
ac•~ a~~d oad pl&tJ1pho.tu .' -~ romm.unicalioll.- Oattd tStl~ Ap •t. 188 >, 

The patentee claim•, f'lret, the a pphc •'ion of phvojJhurac ao.:1d at any 
degree or dilution or coocentr•tlon for the manufacture ol products torrolll.l. 
auperpb.,..pba~·. 11 a aubit ltute elthor whol ly or In p1rt for the .ut,,buric 
acid b1tberto emp loyed for tbb purpose. ~coudly, the a ppllcatlun of 
alkaline, alkaline terroout, t.erroou• or metal11c ac111 phoopha!AI•. at any 
de~: reo Of COnceotnt.LIOD or dilution, for the manofaclureof m .. uurel term<d 
auporpho~pbat.et or lame, the uid acid phosphates belug ua~d aJ &ullatlt utea, 
elth• r wholly or In part, for the aulpborlc acid u•ually eruploye.J. Tbi rtlly, 
the appiiC-'IIuo of aulohurlc or other mineral acid, of pboapb8r•c a •Id for 
trao. for mln.r Into acid phoaph&Lll t bo tribasic or neut ral pho<ph11tea of 
llwe, wh ich "" furmed by the action of pllo•pbor ic acid on c:.rbou&tes of 
n&tural pbuspbate. F ourthly, Lbe app lcotlon of a mixture In oulbblo 
proportion• of pho~pb .. ric ac1d, or acili pt.o•pht<t.e.t 1\n•l bUiphuric or ot11er 
mineral acid•. ror act ing on mln~nl pbosphale$. F al thly, odtlon~ to anv 
auporpbo•phato a cortaln quantity of l>hosphorac acid, In •J •tlor to <.n rich lt 
In .olublo phosphate. ~·xtb y, atJdlng to aoy auperpbojphate a ~trc •W:r or 
lell!l quan tity of pho•phate of ammonll\, In order to curacb lt In eoluble 
IJhOt!Jhato, and In volaolle llr nxed alohes. 
1168. F. D. P. J . 0.<BA880ll, Paru, " AppnrJIUI/or dirinkgro!a119 u:;tld lc 

and anhnoL 11dl1tar~«ot "-Dat«L 261~ 4 p,.,L, 1865. 
For d•so n r o., ratln~ a11 perfectly aa may be. and In a ' 'ery short •pace of 

Lime, the different m •tenal• capable of proJu~ln~: Jl<lpcr, a•.d ew• eially the 
t~ •eoo weed & I)Ortaon of tbe 6lamen1a ol which aro capable • r !Jroll•teona 
fabric, and t he roma1nder l"t><:r. Accortlan~e to on e arranJ!Owcnt, t bo 
apparatua b cumf)'lOO I ol two •ertlc~l cyhutler>t c.<pabte of b~'no•g a hltcb 
pr-un:-, uy t.dn a tmoJpbern; the , arw mt\.#Je, by preference, ''' •h•et Iron, 
a1 d 6tt.od wltb nfety valvea1 and with &(Jerture.• fl)r •be lntrndu.:tl••n and 
oxl\ of the materlah to ne dl•iutef,!ratod Two b 'i er 1u~ lllade of 
• beet ttcel, are held In a fur nace, a •od are put 10 communicatlou ~ ltb 
the nrat cylludora lly plfMS'I wblch, in ooo~equen~ of thJ he&•, c:.tabll·b a 
cucul•tl?n of liquid between the 6r>t C) lia.dc.na and tbe b.11ler tu bill!. ror 
the bollere aro heated lO the desired t.empt rat•lro In orJer w obtain a 
like temperature In the cyhnden cont.alulnt: the materlala t.o b" dla· 
lot.t-grated. A~wrdlnlf to another arrangement the patentee UltCJI ao appa· 
ratualo whlcb the cyllnllera contaa•· lng the m:r.ter tal• are 11et nurizmt..lly, 
and 111 wb rcb cut Iron g lobes ur apber. a aro placed, 10 tbat U!)IJn r •ll.lry 
motion being comm uulc.ted to tbo cyllndera the action nr frlctt••n of t he 
wvberef ou t he p lat 1 l•clllt~to their daslntet:ralion. Wltb tha vi w of 
obt.on lng the d lalntegr«tlon of the producl~ wi~h ",...at• r 8fJCO I he plac • In 
a laflto horlzout.al cylln•ter a n•>ther but much &maller cylln ior o.ot 
ecceotracally t.o t he 6.n t, and tho clr cumlcrence ol whl~b ~~ In c •ntac\ with 
tbo u1.per vart of a tJlate provl•loo w1tb cutun.c bl&dn Thi I ":lfe ,·yt.ndor 
IJ eui'p<>rted to bearings, aotl la almodt 8llod with liqui I •n•J tllo m •L•• raal 
or nlr.LOrlala under treatment. lt h11' "" aiLOrna•e osdll .. tl n!( m 1tlon 
lmpllfted to lt which LOuda to briotr tbo materials betw.:o 1 the amall 
cylinder 1md tbo pla:.o, and 11 the 8mall cylinder hM a rot.,'\ry mnti•H "h eh 
ohango~ 11t each o&clllatlon of the ltHgo cylinder, t ho mai.Orl•la o .. dcr l.rOOlt-­
mcnt aro tbu~ quickly dltlntel(rated. 
1178. 0. 1'. BoUSI'IILD, Loughbor(111.9h Par", Briztora , " Ma.nt•fuct .. rc of a 

new rulnou1 gv.m or ballan•."-A communiclltlon.-Dalcd ~dth April, 
1o66. 

Thl• lnvontloo con1IAt' In tho use and ada!lt'\tloo of a new m'\teril11 for 
tho production or a pocull•r ki nd of ~rum or b•l·am. Tho mat ri .. l u~c<l la 
tbo common ~rrau tree of tbo Au•trilhl1n colo111e.,, and tbo an c:lo p ro luced 
from lt it la proroaed 10 call "bal•am amhro~\ue.• - Not prtXttJ.tJ 111olh. 
1174. W. H . SWITD, St. A rn'1 oar.ltlll, 11-trt'lt'Xk 1\aU "J,,lPI'O~'CrM 4tl i ll 

pllol~~propll"'fl on 1t'OOCt,. arul '" th.t p• tporatton of v:ood, ''""'• •iJ"· 
gLa• •· and otlter 1v.b1t"nw for tlv purpou of rua~anl} and r d<lll\111(1 hll• 
pt'CUlOIII.''- Dattd 2ft~ .April, 11!6~. 

Tb11 1oveutlon hu for lt• o •j ..:t l.oprovement.J i n photo(frilphlo~ on 
wood, aud In the pr~paraLiou of WOl.d, paper. papler macbe, chin.&, cmbeo­
w• re, gla\8, c:aovu, •llk, and llther object~ for tho receptlun ol vbolognpblc 
lmpreaaoont. Th~ Improvement, cooalat In the a!Jpllcation of t.liO sob· 
ltaoOCI In auccosslon to tbo obj et on which 1t la des•retl to prC>duCII a 
phot.otr: rapb lc lmpreaalon. Tbe On.t aubetance formt a baae In the porea and 
lotentacea, o r on the •urlace uf th' oald ubject, for t he dep.,sltlt n of t.be 
•ec'>nd tubJtance, which la een•ltlaed to m all:e it receiJ~I•e of pboto.{raphac 
lmpr, Niona. The 6111t aub Lance the patentee calh a base, and the aecond 
1ub•tanc:e be calla a receptive. There a re maor varletlo• of both bases and 
rooeptlve•. Aa regarda tbalr loifedleota, the blle.~ are composed of 'aloata, 
lndoa. r ubber, wn tta·percha, or any ~tu m or J'Cl.lo of "Uke uaturc, dl,..olvoJ 
In bcnzote, ur In any otb~r hydr•JC&rb 1n&Co~Uu• llq•1ld, or at I• lormed of 
gelat•no an•l aplra:.t of 'il' tno, or an oily matt.dr . !'ne receptavet aro com· 
po-ed of collod1on nod aelatlne, or any ICelatooou• aubet.&.nc• 111 11. •LAte of 
docompotltlon ur liquid •hte, or aplrt1.11 or wine and of ntlr.oto of ~•lvtr, the 
nitrate or •ll•er l•ehol( m ix d wltb a chloride, a bromide, or an lvdade, or 
10mo aal t bavln~e •lmllar qualltlea. 
UOoJ . F. ORIOORT, Jlunchuler, 1

' Apparat111 employed il\ brewtrW. Clnd dil· 
IIIUriu.''- Dalcd 20th April, 1866. 

Tbo pat""tce clalma, F lr tt, t he mRcbln~~ry or appanlua for miMhlng with 

• 

• 



• 

344 THE ENGINEER. 
two be&te, oon.Uting of a good mublng Teatel with a cavlty or jacket ntber materlala may bo nerd In the cooatructlon and eetUnw of the retort. 
rurroundlng it, Into wb lch cavity tbe patentee intl'oducea tbe muh water The two enda of the retort are cloeed. The coale, or other mlnerala capable 
at a higher beat, and, by mean• as deacrlbed, a aLream of cold water to or yielding hydrocar bons, are fed In et the npper part, nd near one end of 
redu~ lt to the required Ulmperature; or inatead of tbe aid cavity bo uses the retort, by meant of a rnolving cylinder, Into which the coala are ~I fed 
a prt>jectln~: tube or arm, a.s destribod. When two boiling pane are used for at one part of Ita rnolutloo, and they are dlacbured therefrom into tbe 
obtAining the two heata he conveys tbe liquid direct to tbe machine whhl'lut retort at another part oft be revolaUon or tbo cylinder ; beuce tbe prodacte 
ualng cold water . Secondly. the arrangement of machinery or apparatu• diatllled off from tbe colla or mlnerelt are prennted pa~~ing away oat of the 
for cooling and fCilulA•Iog tbo temperature of tbe wort liquor In the proceaa retort where tbe feed taket place. The apent matten are dellfered from tbe 
ol brewing, or other similar purposes, oonslstloff of corrugated metal retort at the otber end by meaoa or a similar rolallng CJIIoder. The coal a or 
Instead of pipe!, u hitherto generally Adopted, and tbe methOd or raisi ng other mioerale fed into tbe retort at one end are progreulvely maTed 
or lowering the apparatus. Third ly, tbe arrangement of machinery or tol'f:lfdt the other end or the retort by means of a screw extending from I be 
apparatw for oompreaalng or 6JterlnJZ yeatt or other aubataocee, con~lstlng end of 1 bo retort where tbe feed tall ea place to nearly the ot her end wbere 
of a abaft on each llido of a framework, with a r ight and Jefc.handed screw tbc diJebargo of t be a pent matter ll tfJ'ecled. The 6ba!t or axla of tbe ecrew 
or1 ft : upon the centre of each la placed a worm-wheel wltb worms ~:eariDJt l.a hollow, In order to allow of the beat and products of combwtlon puslng 
Into tbem. and Oexlble material to give a yielding preaaure. Fourthly, tbo through I be nme In their way to a eblmoey 1 r chimneys after bcatlog tbe 
improved tempera tor, or apparatus for regulatlnll the beat or temperature retorl . At Intervals along the upper parte of I he retort are oat let plpea to 
of tbe wart when In a state of f• rmentatlon, In wblcb he conveys the w<•rt convey tbc dl•tllled prodacte to coodeoaorl. At Intervals along tbe lower 
or otber liquid to the ctnlre aperture, so aa to form a column of liquid of a ports or the retort• turn~• or fire-pi~• are cooatructed trauaveraely to 
(rte&ter density or e~panaion than tbe surrounding _liquid, wblcb aln ka to the nit of tbo retort, and the beat and prodocta or combustion from tbe 6rea 
the bottom or r lsee m the veuel, tbo dlaphu:ed llqu1ds rblog, falling, and paua.roaud tbc retort, and tbeoce away to the chimney or clllmneya, heatlnw 
pa18log through tho apporatu@, and eftectually regulating it to tbe tempera• tbo lute rlnr of tbo retort by being cauud to paaa ttrougb tbo hollow eh aft 
turo required. Fifthly, tbo sparging apparatus for dl8tributio)f bot water or axis o! tbe acre,.,. A elow rotarr motion la riven IO the vba!t of tbe 
or other l iquid on tbe m~t.terlal iu tbo maab tuo, or other vefael. ~bus mix· ecrew by meant of a acrew or worm working Into a acrew or worm wheel 
ing or mubin~r malt or other u:oat~ria1 wltb water or other liquor at two or fixed on the shaft or axle of tbP acrew; or eucb motion may be other wile 
more temperature,. ~riven to the •haft or I be ecrew. R• tary motlnn la connected to tbe feeding 

1227. F. Wtsz, CluJndQ• Cha.mbtrl, Addphi, u mdon, ., A fl'IIXh of obtaining nod dlaebar ~lng cylinders by meant of aultable gearing from tbe screw ablllt 
IVcoction• a.nd a.pparatUI for carrying the aame irwo r.fftct. " - Da.ttd 2nd or otberwite. 
Jta.g, 1865. 1077. A. W. H ALE, Ntw York, U.S., ".llfacllinu for culling or miming 

Thi~ lnveotlon cor.s!Ats in separatin~t tbe particles of a material of wblch a meat, 1uet, &:c."-DaUd 17th Ap1·il, 1865. 
1lecoction la to be m•do by inlroducing Into & body of the aald mater ial a Tbla marl•ino conalata of two spirally Jroond or fluted rollere, each 
current or cu rren ts of air, so tb&t tbe water which 1s al lerwards Introduced grooves or ftutes decrcaalng l.o depU1 from the !root to the rear or discharge 
may bo brou~rbt Into lntlr:nato contact wltb ev~ry panicle of the mater•al end or the machine; the rollers are placed aide by aide, and re•olve in oppo­
and dissolve all tbo soluble portions of the same. The invention further lalte dl rec1looa and towards each other, one roller bel oil' operated by a crauk, 
consiste of apPAratus for carrying out the ai>OYe proCCQ, and in tbe use lu and Imparting motion to the other. Both rollers are ~ncloaed In a cue, with 
connectic.n with the tame or A steam ca&lnl!', by means of which tbo liquor aplral. r1ba or groovee on the l~tcrlor. The cuttloll 11 accompliabed bytbe 
Is maintained at any required temperature, and of a cold water ca&lng for sbearan~r .or the edges of the sp1ral ft •ogea of the roller• upon a k nife placed 
coodonslng tbe vapours which arise durio~: the opero.tlo;:.. The apparatus lutermcd1atc between the roll ere, aod a~ such a height that the t!Doges as tbo 
cannot be described wit bout reference to 1llc drawiDJtl. roll ere revolve are continually In contact with tbe kotrc. Toe grooves or 

· ftotea in the rollers dccreaalnlt In depth from !root to tbo rear, the plecee 
abeared ofl' the aubalaoce fed into the machine aro continually, by the action 

CLASS 9.-ELECTRl C lTY.-NONE. or such taperinll' or dimloisblng j!roovee, carried agaloat the knife, and 
reduced iu •iz.e until they are cot fi11e euougb to paes ~brou11b the aballoweet 
end or auch groovea. Tbe tubataoce or ma1orlal to be cut le carried from • nd 

CLASS 10.-MISCELLANEOUS. to eod tbrougb tbo m acbloo partly by tbe action of tho revolving rollcre 
Including all Specil:~atiom rtot found under t.lte precedin!J ltt4rh. drawing tbe material a in between tbem, 4"d panly by tho actlnn of tbe epl ral 

'J- r lba and grooves of the enclosing caae. F or cutting ordinary 6brooa or eolld 
lOH. B. W. L. NtcuoLL, Ozford·4trut, Llmdon, "Flnihk 1prinq uau(for meat tbe cooll roclion above described woo Id be all that IHI''IDllal. When, 

boot1 and ahoe1."- Da.tt11, lllh .dpr•l. 1865. however , n soft adbeelve aobata.nco hke auet la to bo cut, a dlfterent or some· 
At tlu1 w&Ist 1\Dd between the Inner and outer ~olo leathers. or In a groo,·o what vnried conatructi\ID of the roll era la n eceaaary, u all machines hereto­

in tho former or lAtter, of & boot or slJOd the Inventor forma a. bed or 8pace foro constructed and u.sed, wben applied to the cutting of each aubslDncea ae 
to receive a metal arch and abutment, which he rnak•• fi t and flx In the suo1, b11ve become eo clogged rb11t very soon tber cease 10 reed, and, conse­
f·•llowln)f manne r :-He makes the metal arch ftez ible, by preference of q•J•·Dtly, to di~cbarge. Tbie diflicultrand tendency tbc patentee obflatee by 
tempered or spriotr steel , and at a short dl8taooo from the toe end be forme rnol.!ng the Oangea on the roller or a greater diameter and thlckoeea at ~be 
a >lot with an tnl"rgement or eye ~berci u, which end ho wholly or partly feed, or front end of I he macbl~ol', I ban at tbe dlevbargo or rear end, at the 
enciO!ea In & Oat metal abeatb or case, colll!lstlng of a. plate or plates of same lime maklop: tbem to over lap each other more at the fted thao at tbe 
metal cut and raised ao aa to receive tbe slotted end of the spring, and dischllrlte end. A• the rollers revolve tbe flanges, overlappiDil each other to 
allow room for i~ to slide backwards and forwards therein, the otbor or a grc" !X tent at the feed, compreea and pnaa torward tbe mater ial collected 
abutting end belnsr ma~le of 1ncr01sed width, and rlvet~ed to tbe heel or In I he grooves, so tbot at evnr refolutl~n of tbe rollera a considerable space 
t he Inner •ale of the hoot the forward end of ~be spr lne la held lu positiou la J. ft In the groon• aod the feed funnel for the reception of fre&h maleriale. 
by o. atucl 6xed to the sheath or pial e. Thia abeath i~ llxed to the ~ole by The roll ere tbua act. nut only to draw In tbe materials to be cut, but also, by 
rivettiu;r. the 3tud beinll' passed through tbe eyeh:t iu t lltt &prlng when bO the considerable c.verlap of 1beir Oangea at and near the feed end, tbey con­
dolng.-Not 'JYI'OCttde L UIUII. tloually pren forward t he aubatance being cut, thereby making room for tbc 
104S. 0. JACKliOl1, Welth&>'J'( , Bucldngha.m•liil't. "Ru tl or aupporl1 for cuu CODi taut receptlon of frctb mater ial. 

or othtr ainul4r in1trument1 U4td for biUrardl, tfc." - .Dated 12th ApriL, 10~0. J . C. A. H~l'Dr.RSOll, Compttm·l lrert. CLtrkt~~r.cc!l, London, '' .IIIanu· 
1865. facture ofladit•' d :irt•."-lJa.ttll. 18th April, 1865. 

This invention ennalate il'l mating a m"vablo T'&t or Bupport !or billicrd Tne object of this Invention is so to cunatruet ladles' etlrte that tbe 
cue• or olher a'mllor loslrumeo~a, capable of beln~r conveniently used metallic hoops moy be contracted or expanded In diameter &t the pleo.,ure of 
darin~ the delivery or a alroke. I n cooatructlog lbe movable reel the tbe wearer. To tb18 cnd, luatc11d of formiDIC the roet~lllc bands or etrlpa 
paleott>e aaca a block, bar, nle, or frame, moanted upon a roller or roll• rt, Into ij .m ple hoops, tbc Inventor l(lvea them an extra turn, eo lhat they form 
or upon o. wheel nr "''heels. I n or opon the upper part of tbe block be mijun t~ a hoop wltbin o h·•r·p, ~<hicb hoops ore nearly conce,nulc when tbe eklrt la 
n hole nr recet e soltt>d 10 ffCCI'I'e tbe playing end of I he cue, which Is bllowell con to ar tr:d. 'flle hoops are ro bo coouecled 1ogether, as heretofore, by ID pea. 
to rut In it In such lf\anner tbat lt may be !&slly<onn~Citd wltb or d iaeuoco ~rcrl or otbtrwlae, and the akrrt m•Y be eitbor whulty or partial ly c~vered. Ooe 
from ir at I he will of I h e plo)tr. ln order that the motion of I be •ne may o! lbo hoops at the front of the ~klrt ie • mbr.ceu by a guide, wblcb 11 carried 
bo guided fr•fly In •••Y required dlrecllon wbera olcely uf a~juat u ent 1~ eilb er whb a support pvndet•t from tbe waistband, or otherwise ; and lu 
dealrablr, !le mounts the t.look or frame upon an axlo or j iota or pivot•. ~:onuccttoo wltb Ibis guide tenalon 11rioge nay be thrcoded and er rrled 
1050. W E. N tWTON, Cha.nurg·la.JU. Ltmdon, "Blmlic bindtTI for boot1 upwards and altacbed to some fhed point on tb" dreu of tho ,..orer of tbe 

and 1hou."-A. communica.tion.-Daled 12th A p-rU, 1865. ~klrt, or olberwlae. Tbefe t enaiou arrinRI are ec. ured to I he iuncr hoop or 
Thl~ Invention eonalita in the emplroyment or as<', In place of the ordinary I he band tbot paa!ea tbroagb the llxoo guide in auch manoer tbal, when 

nou-rlcstic shoe etrlng or lAcing, 01' aa el8sllc binder, In ccmbinallon with dnwn to tension, tbey will contract thla Inner h oop, and proportlona•ly u­
h ookt, bultone, ~todt, or other etlitablo faatenh>gt, so tbat a short errintr c r pand I be outer hoop. Aa all tbo hooJ>S or tbe &en•• lormiug the skirt are 
b inder, not much longer than tbe eboe for wb leh it le uaed, will bo aufficleRt cor.ncc!Ald together, tbl• monment wtll be commanleol• d to all, and tbua 
to tie the aboe; and 1bo operation of tyln sr the ahoe will be considerahty tho tk.irt muy be espanded at 1ho option of tb~ we:ver.-Not procttl/.(.d wilh. 
t acllit.ated, and the elastic cord will be eoabltd to occommodale lteclf to 1bo 1031. J. J. JZNKtl1S, Swan~ccr, Gl4marga1W!ire, "Jfo.nll.facture of tin a.nd 
mor lon of tbe foot end ankle. The Invention conoh t.s further In the uae of t in pta.w."-LJat.t.<l 18t/i..ilpri1,186S. 
be1l-sbaped button• In combination wtlh aeprln~t, laclntr, or blnd~r, •o thmt In COrt)IIIIC out litis lnveotrou the pat~otec appliee In the tron~rh or naeel 
the oprratlon of lociog np a boot or sb~o eau be dft>cled s•mply by "lodiu(l' ccntaiuln~ the greaee and tlo or tcroo metal a pair of YOrllcol rollen~, eet In 
the strinsr aucco•aivelr round lho l.outtons, ood tbe tediou~ operation of adjustable bear.oga, and iu a frame t r l.olock wbich i.• iueor ted in a alot 
pat sing the eod of the st r ing or lacing tbroupb eyelet h~>les will bo nvoi<Jed. formed by vcr~leal pr~jectiosr guides fis cd In tbe interior of tbe trough; 
Tho invention ccoaiste, finally. ln the ase of o. tubular ci••P In combination 11bove thue rollero, aud nteudmg to tbo cod of lhe trough, a pair of borl· 
with the elutlo cord, nod with a butl.l)ll, ball, or other cbcck at lie ood, eo zontai roll ere Is arr .. oged In 1uch manner as to take bear loge on the top o! 
that when the tubular claap la se• urcd tn n bnot or shoe, the curd c3u be I the vertical rrome ~r block In sliding journal•, In order 1hat the rollr u may 
r eadily attached to tbe tamr, or detached ther. rrom, simply by springing the 1 be tlgbleoed op wbeo necessary by a ecrow paeelog through the sld~• or the 
aame into 1t.e cl .. p, or removing it thrufrom; and the operation of re- lroogb oud the bearings. Tbc otucr extr .. n.itlca of these rollers 11re held by 
pl•clo~r an old nr torn cord wtll be mnterintly f•clli toled wltboat remo" ior;: 1 o valr or j .uruata supported by a projection or the upper portion or tbe 
tbc shoo from tbo foor. Fur some caset, ponlcolarly fo r bcovy sboca, lt trough, so as to lemve 1be Interior enu of tbe t rough Ooeb wilb tbe cylin­
.. 111 be con,.enloot to make tbe cord part!y or ela.tlu and partly or non· ) drical pori lone or tbo rollers, and a almll • r tl«bleoiog acrew it applied bere. 
elutie cord. 1 Toe •bait or one or these r<>llere extends be,ood aod outelde tbe trough, ao 

J I .-. " , 1.. .. . · 1 dl 1 ·"· &: " uto receive a cran k or polloy for tbe d•hlog motion. On each abaft, Jnat 
OGO. · lti'I'ON .9'•1!JVul. .<lpparatiU J~ ...,rteatmu lP " u, • 10J .. , c. 1 \Yitblo tbe trough, a piulon is keyed. and lbc.o pinions gearing togcther ,tbe 

-A cornmumca.tum.-Dattd 18th .-'lpnt, 1865. • 1 motion or ono •hart actuarea the other In o. reverse dlrtctlon. Tne oppoaile 
Too patentee claims the c!"ploymtut or n•e of a chamber contamlng enremily of tbe drt.wlog roller la provided with (beyond the boarlog) a mitre 

cotton or o~ber Obrou8 matcrtal, •o Pl"ced that the oil In PUlling from ~be 1 wheel, .,bich 11 cars Into a corrc3poodlug wheel ke1ed horizontally on tbo 
cup or re•ervol.r to tile sur!a.ce IO be lubricated oh all be C?mpelled to PUll I toP of" ooe of thu verli cd rollc •e, and 1heae helog pro,ided with piu Iona 
through the &a•d cotton or other Ob roue material, 113 descrtbt:ll. 1 below tbelr lower bearing• it will follow thot they 11la0 wl tl rotate rcveraely. 
1058. c. F. CO'M'IIRI~L. Cannork, Sto.ffordlhirt, "lrr•'Provnruntl i ll. 'Pipu for I 'l'bc other pordun of the tr~ugb le prOYided "llh a grate, tbe level or which 

cmui<IJ'"U "'a"-" ond. r.o•. and jor ot.Jtu lite pur po1t1, ond a. ntw or i•n· eorrcopou!U wtth the lowee~ part ~t the rollers, aud the plate to be treated 
yr~td ctmtp ·•iliJ>n.for j~rning tilt 1aid. pipu.''-JJatctl. 18th A pt-it, 1865. Is 1u be Jet down lhercon cod lneer ted lG era!ly bctwecu 1bo 11ip of the 

.Accordiug t.o 1hla mventlon tbe vi pea are JOined by mcana ut a couical vertical rollers, which then lmmculatcly draw lt uod,rueoth 1be borlz 101al 
Rocket, or conical lc0$6 e>•l .ar or ~hlmble, In which t bo end or eod8 of tbo rolt.~r• and uver a lifting rcrutc. 1be attoohmcntJ to .,bleb aro brought 
pipes ore inscTted, the satd socket .. r loose collar b~iog provid~d wl~b & upwards ond bctwten the aid's of the trough and I he roller~; then, by m eoua 
bolo th rou!>h which tbolead or otber 6lllng compooit ion IS imrotlucell Into ol a crank bandle, the grate la altgb1ly el •vated, 110d the plate la m ~aro in· 
the spnce between the socket or loose collar and the enrl or ends of tho 8erted Into the u lp or bile of tbe honzmlAl rulleu, ood i• thuelifted out or 

p1po:s Inserted therein. Tbe composi tion h comf'O'Cll of pitch and oand . ~hG trou~:h. Tigb teniDJ( st'fewe ore to be applied to the vertical rollers in 
1063. 'f. DE!<NI!TT, Birlninu~am, •• .llla.nufCZJ:tw·e of hoop w 11a n 01D rtrip tbu ume manner aa those before de1crlbed. 1t la obvious lbal l.oy the 

; 1·on. " - Dated 131/t A., riL, 1865. removal of tbe fuur se row• I be whule or any pan ut the opporatua c~nlainca 
Tbia Invention refers, cnUruly. to hoop and alrip Iron about aud below In I be trougb or ve;sol tDwy be removed, there being no otocr lll&tcnanK• tm· 

one inch In width, and will be uudcrAtood from the f~tllowinK" descr iption : ptoyed. 
- Tbo general alze of roll• '"~d in the manufacture uf hoop lroo, the pow•r 1032. J . Tooo, Gtttn~ich . "Machine for dra.igllteninv, bending, c11.n:ing, 
of the engine, workma.n•hlp, and other ouu •ufacturlng inddental expeu~e, , ana c•rai .. g bu,n., liar., ancl pt4tu to/ ircm w otl.er mdau. " -Dated 
arc all cnmprohended for brvad hoop•. and to use such 1>owor ond apvlit.nccs 18t• Jlprit, 1865. 
for the manufacture ot oorrow ~trip~ n6CCll>llrtly eo uses a waste, aod The pll eut•" c .. uatrucla these machines with vorllcalabofte and changing 
iocreasu the cost; of production, in proponion to the uarrowna~s or 1 ho roil~, the latter havau!C ~:rflovea, clra.nuell', or b ullowa in tbtlr peripberlee, 
etrips produced. To &void tbill waste aod ueclcss expoude, tbe paten !Ale pur· furmed ae 1hc eh ope or 1rannerae eectloo of tbc lr< n or roelal to be operat Cd 
po•es reductng the Iron nect atoary ror hill purpo'IC to tbo dulred thlckocas by upon may require. 'l'he rolls are k eyed on to verucalabofta two of whicb, 
the or.Jinary pro~s of rolling, witboutp:.rticular regard to t be widtll uf tile c;..rrylug o. rot I eacb, r evulve in vcrmal Oxed bcarluge, no~ are torned by 
strip so p•oduced, which, In a genert.l woy, ho vurposes to be one or three whetla or t crewa dnveu by steum or 111ber power, nod one or wblcb abaftf, 
lncbe• wide, more or le,o..s, M couvenltm; an•t strips th •.J• prepued and carrying a tb lrd roll, r ev<-lves l.n vertical eliding bearlngP eo tha~ the Et.ld 
rolted to tho l>roper thickncu ho purpr)!!eS reduci ng m to narrow wh.l~lla , laat-meotiooed ebart and roll are adju11table to a greater or i ces distance from 
using fur t bls purpose, by vref.r~nce. rc.tary ~bearA, slhtcrt!, or cutters. tho llrat-mcotloned s~arts aod rot Is oy ecrcw-gearlng aod baod-wbeel. The 
1065. J . 111 cOow.oLL, Joli»4fon~, B.en{rer&lhirt, ''A pparatuafortholJing ctn-b." I .JP and bottum bear rnga are house~ lu metal frnmee, wb~cb, by preference, 

-.D•IIca l iJtl. Apru, 186S. ore cuune<:tcd by ptll~•• of wrougll~ 1rou. Tbe npper bearmg frame forms a 
Tbis lnnn twn c.tunot be descr ibed without reference to the drawing~. table upon wblcb tho beams, borP, roll•, and the htc reat u Lhey are paued 
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d A Htts DU Bacup Lanccultiu "Wet 1141 bclweeu 1ho ndjuatlng roll • on uno m le ana tbe fixed rollere ou tbo ttl hcr 
~· t · ,. 'K\'7/ t' do~~~~~ ~n 1 ·1805 ' ' ' to'>tlfllt ood backw~r.J,, by ~Yhlch mollooa tbo requ1r•d u rclt, c~n~, ur Thl: ~~:~ouo: ~'otlara ~~~king .l bo bos or eu o eoclo•lng the Index or bena id form~d, or the atral"hteuiull oporallon la etre~Uld. 

re~rlsterlng mechnniem tight against tbe atmoq~bore, or 10 u to prevent the 1036 J . GARo.stR, lt. L~r:, a."d G. '!1· W A~~ • . L•~trpoo!~ a •·d S. a.n.rl C. 
a ir enclosed in 1~ from escaping wblcb will tbua reaiat tbe gu pre .. urr aud fuROKOV.t:, a.nd S. l:l.I.KOiloVJt, JUU., Bn•nm•gh<~m, Mo.nvJacturt of 
will prevent the water In the :Oeter from rlsi n~r ap tbo tube wblch encioses malleable i ron ''•to.'u c.nd blUilu for put.t.t.v bloclu.''- Dated. 19th April, 
t he ebaft ~lvlog motion to the regiatering mecbanl ~m. 1~65. . 
1o73. J . J . MATTHIWSON, CV!Iront-place, Rotl•erhithe, a.nd FJ. L. }{. ScDLI'!II, In performing th!a ioveot10n the patentees cut from poltema of the re-

1' 1 • Y ' lta 111 1 • d Pengt "lloraryiU'tial,~inu•."-Dated l1th qu1red abapo, ln malleable cast Iron. a ebeavo or buab, provieloo belug ruade 
A~r['~so;. '• ape rou • • 111 e~ch care for tho eeclloo of 11 • • rice of rollers, wh1cb r <>llcn ar.: ptuted m 

Tbl$ ln~entlon re la lea to .. wtnge which r<•tGte In ea vert' ea I dire ·t lon upon tbe body or centre or the a bene or baob, o~d refo~ve upon the ebcuo pin , 
a n u ls mounted borizJolnlly In verll.:aleupportl or et.andard•, and conaiata, aod &rll kept apart In tbe following manrter .-Tne~ makenae of t~o metalllll 
First, of on lmpro.,ed mtcbanical~rran8en,eot for lmparlinK rotary m otion rlntp, wltb cone or other centres can on t~ ~-orns~nd wttb ~oucue or 
thereto. Upon tbe JlTOUnd nod concealed within on ornalf\eotal S " ill b oiJow ro•lere, an~ pro!Alct.eJ by grooverl platu, lD wbtcb they revolve. 
cottage, t bo Inventors arra~go a eyat.em or wbeelwork worlltd by 11 winch 1089. J. Mllllkt;r, IJ'utrnit~~ttr P~u Oottt, Lo11don., ••J4klta.r.d#."-A 
hondrt and lo connc~tlon therewith they arrange a pulley over which and communi<:a.tlon.- l?a.tut 19th Apnl, 181!6. 
a Ieo oy'er another polity lixed on the axis of the awlng they pan an endlell Thlaluveutlou coualllaln eomblurug wltb •n ink rcaenoir, other wise of or-
band, by which they transmi t a rotary m otion from 'be o• to the awiuga d lnory ~osnaction , and protlded wub th e uaual dipping cup, a d iaphragm 
above. A lu•tbcr improvement In rotary aer ial e.wiojltcooslsb In ada;1ting valve, lleslblo, eo aa to be capable of ueuming a _co~vez or concave form, 1or 
oTCr each of tbo atveral con of Lbo a wing a small bollt on, having an alr·ligbt withura"ID!f tbe In la. from or forcing lt Into the dtppmg cup. And the luvon· 
cover Oxed over a light fromewor k, and they ertber inllats the uid balloon,, tlon lur1ber conalataln forrulog Lbe dlapbregm vatve tor operatroo, as above 
or not. Tbe a se or 1br1C balloons la to allow tbo wind to act rbereon, ana referred to, of a coo011ve or C0111'ex 'alcaoleed lndla-rubber dlac, lo combiun­
•uelet In turning tbe awiniC npoo Ita as le, and, ir h ollatcd, to r tduee the lion with a ccn1ral knob, the ~bole being aecurtd In a aultable metallic or 
wei~bt or tbe awlog when l.n use, and make lt move with Jue excrt loo.-./l'ot other frame.- Not proct«Ucl With. 
p rocu d.td t&itlt. 1091. F. W. OILBBRT, Sl.tjJWct, "Pu.lleu• U4tll. li11 ln·-r• and oa~, for 
1070. J. Douo.I.K, CO«! To.Wn, fltar lllold, Jolortlt Jra•e,, "Apparatu.r for lifting and w.eerinq tui{lhtl into and out of cart~, wa.gO?''• (/'1' tr .. c.ta."-

dutiWng lr-,drocarbOtll/tO'IA coo.l1 .diwta, and Qt/.tr 11~ifleruu."-JJattll. lJa.tta lOth Apnl, lll~6. 
17th .tfJnU. 1865. ' Tbia iove~ttlou couaratl lu adapllo~e rollora thereto furulabrd each wiLb a 

For the purpoaea or thlalneotlou a long retort le employed, wblch ia by rack aud pt.wl at one or butb euda ~hereol, the aald racto.a and pawla belug 
pnfereoce made of Iron, tnd olo1beC1 uternally with ll re·<My or 6re tlln, bll~ ao arrlllged u to allow tbe af< rnnld roller~ to rotate only in one direction U 
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neoe•ary. F or tumple, auppoee lt be required to nlae • fl._bo\kllud 
packtng-cue Into a w&~ron or other Uk e nblcle, when pa~be4 up the polley 
tbe roUen will rnolwe lo tbe aame dlrec"on, i.t.t towarda the tall end ortht 
WII&'OD, and tbe ratcbeta and pawla will prenot toe eald roller• from 11101'tD1r 
lo oppoalte direction a, by wbleh the tendency of tbe welgbte to elide or mon 
back will be prnented, or nry conalderably leeeeaed. The rollera aforwald 
an Intended to be placed looeely opon tbe t ie rodl emploJ•d to keep rbe 
timber aldee oUhe plllley eecarelt together, a nd at any reqnlred dut.aDel 
e part, and tbe paw la are hcd to tbe inner aldee of tbe afoneald pleca of 
tlmber.- .Not ~ .Uh. 
1093. ll . VOOL. &mbrooko(Ourt, B<Ui7191loll-•trut, LoNd.oll, "Ma.cAiMrY tor 

eultlng and dreui"g IW71U and otllc' hard 111~1ta"cu. "-A eo mm~"~ 
tion.-Dattll.19th April, 1865. 

Tbla Invention cannot be deacrlbed without reference to tbe drawlo~ra. 

1099. M. Hoo8UP!.I.1f, AlafldluUr, "Pump1. " - A CO'IAIIUI~tWla.tioJ\.-Dalell 
zoth A prit, 1e6s. 

Tbe InTention '- dealr~:ed for tbo parpt~ee of obtaining I be taction raqalred 
In pumpa without friction, by mean a of tbe r ile and fall or an ln•erted bell or 
orllnder lo an annular cyllodrieal epaee containing mercurJ . Tbe no•ll 
arrangement and cooatruct lon or appara1o1 cooetftuting the rump conalata 
of an annular apace formed by two hollow vertlcallrllxed cyHodrra aur­
roa ndlor each other, In which a column of mercarJ la cont.alotd, and Into 
wblcb la lowered and placed tbe open eod of an ln,er ted bell or hollow 
cylinder, whlcb le caused to r ile and fall by belnp: attached to the wortlor 
connecting rod ofthe pump ; tbe Inner fixed C1lloder la cloaed at the top by 
a val1'8, u alao la tbe Inverted bell or hollow cylinder , tbe action of wblcb, 
when belag ralatd, causes the mercory on lt.s outer earlace lu the aooular 
apace to be depreqed by the atmoapbert, and to rlee In tbe anna tar 1pace 
formed between the Inner fixed cylinder and the Inver ted cylinder, therebJ 
(tbrooib the medium of tbe a ir and water-tlghL j !lint 10 formed I producing a 
vacuum in the Interior o! tbe lnnrted and Inner 6xed cylinder, which, being 
In eoonectlon with the auction pipe of the well, 611a orltb liquid, 10 tbat 
when the Inverted bell or cylinder desteoda or !alh the •al•e I ~medlately 
cloau on the top of I he loner llxed crlinde•, and the water la ~jected tbroaJtb 
the vain In tbe cover of tbe lovert.od bell or cylinder loto lbe outer dxod 
cylinder, from which it la 6nally dtstbvged through an outlet In the aamc In 
ooe conunooua atr eam. 
1100. T . lUMPTO!f and J . ABBOT'!', S/rr(Jttld, "Ccuting and wrking 10-to.l(tfl. 

"BeutrMr lful ingou.' "-Dattll. 20th April, 186b. 
The patentee• clalm 1 be cutlog of 8c111emer at eel Ingots In rectanrular 

parallei·alded monldP, divided lcn~rthwlae ot dlt\llonally OfiPOttte corn~ra, by 
wblcb they are eoabltd to remofe the lnJ!Ot eully fro~m tbe roould, aud loll 
dl•lde and cat the eame op loto length• directly efter the metal haa aoffi· 
cleot ly aet, and while it l.e bot,IO u to ob,late the neoeulty for re-beaUur 
the lal{ot lor tbe par pose of dhldlng the aame. 
1101. W. CL.AJIK, Clw.nury·lane, IArtdtm, "Tap1 or IUrp cocb."-..t CO?II'IA14• 

nWla.tWA.- Da.ud 20th .dpru, 1865. 
Tbia toYrntion cannot be deacribed wltbont reference to tbe drawlnsa.­

Not ~cUd wit.\. 
1106. \V. ROBIN80ll', Watling·atrat, London, ." J ack1 tutd UIMn rcxwtinq a.nd 

bal:itrg.''- J>a,ttfl. 20th .<lpri~. 1865. 
For tbe pnrpoaea or 1h11 Invention a eraok, or Ita eqnivale.nt, la applied to 

tile Jut axle or wheel or an ordinary train ueed In the conatructlon t•! eoch 
jack~. To tbla crank or Instrument a coooecUng rod le al.tacbed, wblcb, at 
Ita oth er e11d, carrlea a acrew not, wblcb, with tbe conneotiog rod, la guided 
by ellltable guldee In t he to-and· f.ro motion commanlcated to the eooutodng 
rod. The aerew not la tbDB mond to and fro along a rcrew abaft nr ull, 
by whleb aocb abaft or u la receive• an alternatiDlf rota ry motion. To one 
elld ol tbe -erew abaft or axla tbe ordinor1 •u•pendlng yarn• are alA ached. 
aod to tbe other end of the •crew ab oft or axle tbe ordinary aoepeodlcg appa· 
ratua for the me~t or other article Is attached. 
1108. I . Y. U!'M'S. Covmtrg. "Baking of brttUI, bi1cu.it1, and othn fa riiiO· 

UOUI a1·ticlu."- Da.Ud 20th April, 1865. 
The patentee eecore11 ecveral advan~aaea by the lntrodoctlon and oae or 

ateam In a peculiar way In the oven, which aboald bo a close one, and may 
be heated in any well known or apprc.Ted maooer. 
l OIXl. ){. Hoo88&PlAN, .llfamhutc·, "Pu11tp1."'-.d communica.lion.- Dclltd 

20th A pril, 1865. 
This invention la designed for the purpose or obtaining the aucUoo 

required in pump• without friction by means of the rl.~e aod fall ol ao 
iovert4d bell or cylinder in an aonuh r cylindrical space cootalolng m er · 
cury. Tbe n ovel a rrnngement and construction of t.pparatue cooall~uUng 
t.he pump conaleta of an annular apace, formed by two hollow vertically· 
fixed cylinders 6Urroundlog each other, In which a column of mercury Is 
contained, and Into which fa lowered and placed the open end of an Inverted 
bell or hollow cylinder, wblcb Is caused to rise ood fall by being a~tacbed 
to the working connecting rod of the pump ; the Inner fixed cylmder la 
cloeed at tbe top by a valve, as also Is the Inverted bell or h ollow cylinder, 
t he action of whJcb, when being raised, caueea tbe m ercury on I~ oucer 
surface In the annular space to be deprelllled by the atm011pbere, and to r ise 
In tbo annular epsce formed between tbe inner 6.xed cylinder and the 
inverted cyllnder (through the medium of tbe air and water·ti~rht j oint so 
formed) produclull a vacuum In tbe interior of tbe Inverted and Inner 
ll.xed cylinders, wbicb, belog In connection with tbe auction pipe or the 
well, fill• with liquid, eo that, wbeo the Inverted bell or cylinder deaceuds 
or falls, tbe nlve Immediately closes on tbe top of tbo Inner OJred cylinder, 
and the water 18 ejected tluoullb t he valve In tbe cover or the Inverted 
bell or cylinder loto tbe outer O:led cylinder, from which it ll floally 
d istbargtd through an outlet in the same In ou6 continuous et ream. 
1100. T. H.utPTOlf a."d J . ABBOTT, Sllt,fflcld., " C<Uti'IIIJ a.nd teorking ao-calltll. 

'BultmW llftL ingotl.' "-Daltd 20th A pril, 18G5. 
The patentees claim tbe C&6tlng of BesltCmer ~~eel logote In rectangular 

parallel·sided moulds, divided lcngthwhc at dlattonally oppoait.o corners, by 
which they are enabled to remove tbe ingot cully !rum tbe mould, aod to 
divide and cut tbe earue up Into len~ttba d irectly after tbe metal baa su ffi· 
cleotly aet. and wblle it la bot, ~o u to obviate the neCCQily for re-beating 
t he lngot for tbe purpose of dividinJt the aawe. 
1101. W. CL.&KK, Clta.n«ry·la11c, London, "Tap1 or 114>pcocki.''-A comm~· 

11 ico.t\41Jt.- .Dattd. 20th Aprit, 1b65. 
ThJs Invention cannot be de3crlbed without reference to tbe drawingt.­

N ol prot,udtll. with. 
llOG. W. RomNSOI', Wa.tling·ltrttt, IArvlon, "JCZJ:h wed when roalli'fiiJ all<l 

ba.Jang."-Dattd 20th April, 1865. 
F or tbe vurpOJea of tblslnventlon a crank or ltl eq uivalent la applied to 

tbo lut oxls or wbed of an ordinary tra111 used lu the coostruc~ion of such 
jacks. To this crank or iustrumeot a connecting rod is a~tacbed, which, 
a~ Its other cnd1 carries a screw nut, which, wrth tbe conncctlog rod. I• 
guided by suitaule ~uidee In the to-and-fro motion commuolCilted to the 
connecting rod. The screw nut la thus moved to and f ro along a Krew 
ahart or axis, by which such shalt or axil r u.:clve3 an alternatiug rotary 
m otion. 'l'o one ood of tbe t crew aba ft or Axis ~b e ordinary suspendlDIC 
yams are attached, 11nd to tbe other ond of tbe sore"' &bait or axle Lbe 
ur.Jiu~ry •us pending apparatus for the mentor other article is o.tt.acbed. 
11 03. J . Y. B&TT8, Cown.tf'JI, "Do.kinq of brc<ld, bllcult1, and. otlur fa.n"a-

'e<nu arl~l••·"-Dutea tOth ApriL, 1865. 
The pateutee securu several ~<dV•OtafiCS by the Introduction and use 

of steam In a peculrar way lo tbe <>ven, wi'Jich •bould be a close ono, anJ 
may be heated In any well-known or approved maouer. 
J 111. D. S. BocuAJ!AlT, Lit:trpool, "Proketi"U utter~, 11UIII(Ta.ll, an.d orna­

mental dui(ffU on gwu."- Dattll. 2111 .Apdt, 18115. 
Acc<.rdlng to this Invention let!Alnl, numeral@, and ornament.al de11isro• of 

gold or other met.alllc le~r", or of paint secured to or formed ou sLoetl of 
glus in tbe usual way, a nd through wblcb they arc to be seen, are co~ted 
over with copal o)' other vunisb, or other adbcsivo substance. They are 
then covered over with , or protected by, letters or tin foil, or otber thin 
sheet mete! cut to the dealrod form, and when Lbo varnish or otber adhesive 
substance has "set,'' the edges are cleaned <'If. 
1119. 0. WtLLOOR, Birmingham. " OiLi11{1 co.m.'·-Da.ltll. 21at ApriL, 1£65. 

This lnventron has for its object the combination of on oil fcedluJ;' e-n 
wi th a ligh~ to enable engineer• and others to O•l macbloer y in tbo dark. 
With th is view the Inventor places a small oil or other burner In tbe front 
part of the cao, and Immediately bebiod the burner be places a emall 
re8ector; tbu nozzle nr duct through wbich the oil i8 poured la in front nf 
tbe light, and, consequently, tbo llgbt is always thrown lorward on to the 
part of the machinery to be oiled. The reservoir of ollls placed bebl•1d 
the light, and I• furnished with a suitable baodle and apr inll' etop, and tbo 
supply plpo to the nozzle pasFC-\ from ~he re,ervoir under ~be IIICbt to the 
fron t of ~he appantue: a amftll cbrmney uver the light provides for the 
e\C&pC of the t woke.-.1\'ot proucd.td urith. 
1121. 0. 0. W. a.nd J BITJ&JU.ll, Penton,ilu, Lond.on.," Co~1u or reuptCZJ:ltl 

for matchu, 1ta.mp1. cardl, &:c. ··-Daltct 211t .4priL, 186b. 
Tbls Invention contiatl In construcllog casu or r ccept.aclea for matches, 

stamps, car!U, and other anlcles of two cylindr ical, oval, or otbRr corlYu· 
nlently abaped case~, ono ol which le made to sltde within t.be otber. Tbo 
outer caae la closed at one end, aud tile Inner case u both eodJ!; a receq 
Is formed lu tbat end of the inuer cue wblcb comes agaloat tbe closed end 
of the outer ease, to receive a spiral o r otber spring. A portion of the side 
of tbe lnuer case la removed In order t hat matches, ~hmJlll. carde, 
or other articles may be placed thorcln and taken out as required. One 
of tbe casta carries a pin or stud wblcb elides la a slot In the other caae, 
a nd acts as a guide. To close tbo case, tbe inner cue la pushed Into tbe 
outer caee to tha fur ther end thereof, when a aprlng ca.tcb takealoto a bole 
In the loner caae and holds lt; to open ~be C&$8 a button or atud la preased 
down to release the catch wheu tbo spiral or other eprlog wlll force out tbe 
Inner case aud espoae the article tberem. The alot before wentloned doea 
not extend to the end ol tbe case BO tha~ the inner caso ls prennted comloi 
out alto~etber.-Not pr~~ vtth. 
1122. R. C.I..NU.I.X, CttrlctnauU, Lo11d.on, ".Machi11erv for lll')u../dtng afiCt 

making corufor mouldi"IJ or c<Uting rnttau."- Dattll. 211t Aprtl, lliGb. 
This Invention ~onot be deacr lbed wltbou~ reference to tbo <1rawings. 
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llSO. A Oru.ucoas.,,(1aU-p14u, E mni11glo11, a 11d C. ll. O!IU>LI'!Il. ll'alvort/1.. it .£8 1 0~. 1 being too well supplied with orders to make them want 

rood, London, Manujaa11.rt and. o.pphcotiqn of dn>acu and reprutnta· anv more at t be eame pric:eB. T he makers of firat.claea iron will 
hOI'U to tombiiOI\CI, .tc."-l>alt<l 22n<l Apr•l, 18th. I 't t t I tb £8 5 t f w I b h t Thlll luveot1on consl•tl! In the preparation of portralte or likenes ee of no accep a ess an . s. i, agen I o e 8 one~s cannot accPp 

any pon~oo or thing or device or any kind In an earthenware material other than excellen t spec1ficauoua at from .£7 241. 6d. to £7 6e. The 
eultably ~rt~zed and burnt In, u la well und~retood In the manufacture of sheet trade is slightly interfered wlth by the countermanding of 
pottery, and the adaptation aod appll~tlon of euch manufactures to tomb· galvanised iron orders intended for the Cbili.ao ports, to wbiob 
MtonOII, or for otbor pu~J>OIOI where tboy may bo exposed to the action of places large quantities are sent yearly. Yesterday (Thnred&y) tbe 
the weather, or otherwise subject to deterloratln:,: Influences. Eaet India &ilway Company accepled tenders for the irouwork of 
11S2. 0 . Burnit"UC&, &14th4mpton-bwltdlng•. Clw.'!l«ry-fane, L<mdon, "ltn· nearly 1 500 carriages and wasoos and they are still in the market 

wu a glue toymaker; and that Mr. Skidmore, of Coventry, wu a 
watchmaker. To mention at the present day that an article wu 
made by aoy one of the above-named firms was at once to ebow 
tbat it waa something to which ar t had been so applied u to make 
I be article of great wort h. At the close of the lecture tbe rector of 
Willenball t hought that the workman bad first to be educated la. 
art, and then the workman would have to educate t he publlo ; bot 
?rir. Kuttle m&intained that the public were already educated, aod 
olltbat was wauted wM that the sbopkeeper abollld be a ble to IIUJJply 
the article tbattbe public needed. pkfflmU/or 1'~ing torhfrom.tlltinltl't.M'O/bottl", CJIIdOiller .:Uieu." for about 14,000 tons of permaoe

1
nt waz iron &8 the &dvertisiog 

- A comm"n~atWK.-Dotea2Jnd A priL, 1866. • 
In carrying out thla luventlon a apring loop or bolder conslatlng of a columns of Taa EBolBBBR show. Or era and money from the 

ltrip or ribbon of eteel, or other Jultable met&l,la made or ~ucb a form aotl United States continue encouraging, and no complaints a.re beard 
lll&e ae to pe.u eully down tbe neck Into the body of the bottle or otber from the firms who do moat buslne&a with tbo States of any hesita· 
v-1, and la capable of expanding therein and ronnlog a loop eufficiently lion on the part of their co6tomera there to meet accounts as they 

WAL ES A~D THE ADJOiNING COUNTIES. 
largo to paa freely over lbe cork wblcb la to be removed. At the end or become doe; and th088 to whom Southern houses are indebted have (From our oum Corrupondml.) 
bottom of tbl' loop la llxtd a button or dlac of metal, or other eul table loll confidence in the probity of their debtors. To!! Iaos T &AD.B: JJ1aker1 well8/!lied wit/1 Order1: !?ailUHJ" Iron: 
aubltance. Tb11 button la formed whh a channel or groove acro11 11.3 back, S l 1' ,_ " 
aod tbrougb this groove the ribbon or etrlp of metal forming tbe eprln~e The committee of t he iron masters who are conducting the tee ·~u .. ver~us Iron Raiu: mprwtd Inquiry ) or Platu: T/~ 
loop or bolder Is lnaerted and aeeured by rlvettlng or other wile, and tho negotiations w ilb the railway carriers coutinue to rec&ive com- P i(} l ron iVarxd- TUI: '!'m PuT& TBAOB : Bri1k 1!-'zJXn"t DeiiiiJitfl 
1trip of metal forming tb~ aald loop or holder la futened to a ebaok or plaints from different claasH of traders in relation al ike to the waot - CO.A.L Ta.&os: Stum in Rtquut: The Continthtal and J,./ffftd 
rod having on 113 extrem1~y a ha.odle mado of any ault.abl~ ~onn and of accommodation and also the h igh obargea made !or the deliver Trade: Furtl1er Improverru:nt in H()Uie Coal-Tap; ConaA.CT roa 
material. When it la deelro:l to remove a cork from tbe loter•or of an f d f tb" d " · t b ·1 d te Tb I · ·y TB£ AUXA. NORA. (~ •wr·'RT) DOCKB ~r ro• • ~o • ~o GauAT W••T•aw 
empty bottle or other veuel, the •Idea of the aprlnR" loop are prcs.cd 0 goo 8 rom •s •strlc Y ral an wa. r. e cone OSIOD is · ' • ~ v _., "'""' A" ~ """' • " 
t.o11etber ; 1t tuhcn lnsert.ed Into tho body or the llot~to. and the botlle le for~~ upon men who. ar.e ~nversan t w~tl!. tb? facts that an JuNCTION RA.ILW.AY BILL : J>ropo1td Compromiu btfi.CU" the TIIJO 
turned with tha neck downward•; the cork will t hen ratt within the toop add1t1onal rot.te from lb1s daatn ct to London tB 1oev1table. Both the Compat~iu: Co•t nf tl•e Rupective Scht:m.t./1- LA U:ICtr OP Hsa 
or holder. Tbe Ja.tter Is ~ben withdrawn by mean• of the handle on the project9 which have been before mentioned as competing with the M .U£8TY'8 SniP VRSTJ.L AT P .e.wanOKB DocK - New DnoiC.II roa 
end or the ehank. and wblld being whhdrawn the button or diBc la caueed L ondon and North· W (Stern and Gre11t • W est.er o .R~ilway. will go CARLIJ"-Tns M.t. NUPACTURB Oil WBLSB J RON : Quality und Quail-
to pr• agaloit and force tbe cork out of tb41 bottle.-Not procudtd 111111<. into coromilt.ee. They are denominated "Tbe South StalJordBhire tity-N «W EsorN.r.: Suzos A.T ABI!BDAH&-TB..B SWAN8KA \V BST Prsa 
118G. B . C. BUTCDBR, Wellifl9ton.-ttrut, Strand, London," Cigar Cldter."- and L ondon Railway," and " The Midland Bail way (Houth Stafford- .EXTI11810N-JJ'HB M.BBTBY& D&.t.INAO.B WoaKS- EXT.I!NSION OP T88 

IDD,!',tdronn2U
1
h Atpnb 1• ,~bM. t' tb 

1 
t ,_ 

1 
f 

1 1 
shire Exteo&ioos)." Tbe first propoees to make a line lrom Wed- M.a.BBBPIELD WoaKB, LLAliELLY. 

,.~ ng 11 ulVtD ton e nveo or cu.., a p ece o etee pate or b to C t d to • \V 1 h T · te f b d" · 1 1 ff f d d other metal about three IBchea long by about three-etghtba of an loch nee ory oven ry, an get runoiOit powers 10 . o ver ampton 01 u oomas re o t e 1strrct coot oue we I o or or era, an 
wide, and the t blcknea of a fourpenoy piece or thereabour... Be hollowa over t ho3 Wolverhampton and Walsall Ball way, wb1ch has yet to be there Is a large amount of vitalily evinced io the tradt. Contract.l 
out eaoh end nf thla plete to a semlclrcle, leavtnsr poinr.. on each side ot the made; and t he second will connect South Staffordshire, ioclodit•g for railway iron are tbe principal ooea In band, and the cavabilitilll 
eemlclrc:te. Ue grlnelll tbe edJl"ea of the aald ecmlclrctea ebarp In oppoJite Caonock Oha&e, wi th Water Orton on t he Midland line. of several of the leadloJl eetabli8h menta ere being teeeed to the 

~~t~:":,~~d~~:~i~~ }':;!\u:: ~~~~~~~ ~:lce~~o~~e~e~~~t~~ ~:Of~~ The demand for ~al keeps large, bo~b on account of tbe.ironwor~ utmost, both as to quantity and quality. Steel railt~ are becomlog 
comparatively u.eteu , be either makea four •llr.. In the soeel bcblnd the en~ also for domest•c purposes, bot Wi thou t any marked 1ncrease ID an important branch of the local trade, and both the Ebb" Vale ucl 
aem•clrclcs, or he makes a pair of loops llllldo and h .. bind tbe eerulclrcle pTices. DowiMis companies have their eteel rail mills already in operatloo, 
wblcb la to bu undcrmost :. or he maku a lug on cacb Rldo of the serulclrcte T be mnrrioge of tbo Earl of Dodley to Miss Moocritlfe, which and steps are being taken with the view of meeting the sncreued 
whlcb h to be uppermost •. or he elftcta th is object by other contr1vancc. took place 0 0 Tuesday was celebrated by nuusu&) rfJ"oicio<>s demand which is expected to arise. For durability, steel, lt la w~id, 
Be Gnally bend• the plate m to form, which I! tbat of an ordinary key bole b b E W ' b' C B . "" is a! 12 to 1 as compared witb iron, wblle t be price is only t9fice 
ao that ono end overlaps tbe other the two acmlclrctea theu forming ~ l rou~ out !IBt orccaters ~re. apt . arrows, of the T lpton firm Lb f th d' I "I h b . f • .a 
ci rcle. The cutter wltl then toave a' ebarp edge bevellinsr downward and of ironmaatere of tbat name, presided at a public dinner at Hagley , at 0 e or •nary ron rll 1 and eoco t ere IS a mani est ... v~n­
anotber bevelling upward. The cutter, now fully ronned, le to be 'held and highly lsuded the noble earl u & landlord and an employer. tagc in lavour of steel. F or a long time the inquiry for plat.ee bu 
between tbe end of the thumb and aldo ot the rore O•·.:er CJf eltbPr lland, At Dudley there was a battqoet, and t!fteen huntlrPd poor people n ot bee.n 80 good as for the other descriptions or iron; but withia 
t••e end or a cl~rar la Introduced luto the circle, and, "" preaurc, tbe edges w are liupplied with 4 lb. of beef, a od the Eame quantity of bread. t be past fortnight considerable orders for plates have been aecurecl ;1:1_ weu aod pua fat b other, when the cigar end "ill :J rop.-Not 'P'focw/ed The happy bride wore valuable bracelets at the marriage, which were by llle local makers. The pig iron Wlarket remains without change, 

1140. W. E. CIDOI, ll"clli110ton ltrttl, Strand, L<mdon
1 

"Apparahu for 
admuaWtn11fl nowMIIImmt to till tiel: or i'lfirm.''-A comr.•wnkalion.­
Doltd. !Wh .Aprit, 1866. 

Tble tovcutlou uumot be deacribed \\ilbout reference to Lbe dro.winge.­
N ot 'P'focudt<l lftt.\. 
11<1 1. W. E. Ollllor:, Wtllington·ltrut, 1ltra11d, Londqn, "An tmfJ'fO'Ct<l 

peJJo.ry."-A communicatwn.-Pattd 2-Ith April. 1866. 
Thla luventlon cannot be described wl~hout rcrcrcucc to t bo drawings. 

ll•U. J . J . PARRI8, Lond.o1Hirut, Paddington , "Apparat iJ..I fw ma.L'I110 
C01!tmunicG.Iio71/rlml. ont part of a buildi11g t o anothlr. " - Pattd 21111 
April, 1865. 

I n communicating or signalling from one part of a building to another 
the pat.ent.ce employs wire. and cranka aomewbat In the ordinary monner 
and makeJ the audible and visible stgoalJJ by belle or gongs :ln<J numb~ri 
repraented on tablets, but lnneatt of pulling the nu Other up by the wire, 
u ln ordinary, be det.acbea tbe tablet and allow• it to 1.1rop, and eo upoJes 
\be nuwber ae desired. He etfecte tbiJ detach log and droppmlC or 1 he 
Ublct by peculiar appliance•, and he further effects communicattoo be~ween 
the rzour; OT bell wuh tbe "'I res by a pc.:ullar contrlvauce hereafter 
deacr~bed. The numbered tableteare arran~ed 10 rowe or ser~es, by pre­
ference In vertlctl rows In eultable elides and fro.me~~, In which the numcen~ 
ere expo1ed through openlo~;s when the tlt,loh aro dwppe<J. A pull 
apparatua la applied to encb vertl•·"t row tl) rahu the tablet~ :lfler being 
dropped; tbld pull la arranged to lift ono or tho whole number of t.ablela 
at a tlmo, 10 ~bat, suppodog eevernl of the tu h:~ppon t o be dropped M tho 
tame time, they cao be again readily eet by t he attendant after the eiiCTlala 
have been attended to. 
l1S5. W. WlLt.rAliBOS, lfigh Ro/ho1•n, London, " Con1tnu:ti1117 portablt hot 

roomt or chamber• for drying clotlta a11<l othn- ar ticlu. ~-Paud 241r\ 
Apnl, 1885. 

purcbaaed by the Dudley people. and there is h&rdly a maker in Wales open to u eoga&ement for 
delivory Lro~ here to Christmu. 

That portion of the foreign demand for hard wares that doea n ot 
apply to a portion of South America cootiouea satisfactory, But The tin-plate trade is in a moderately satisfactory state, and.'taklog 
almost every mannfactttrer in the West Midlands who does bosineaa into consideration tbe time of the year, the falling off in the reqol,.... 
witb the country named has dul"iog the p!IBt week received counter- meotB of h ome boyera is by no means 10 large u in previoua ye&ra. 
mands of ordere that had been given out to them !or shipment for The export demand contiouea brisk. 
the Cbilian coaat. The Birmingham and Wolverhampton factors Steam coal is in improved requea~ and the favourable winds have 
aro cancelling nearly oil their orders; and we know of one cue in enabled a large number of foreign-bound ahipe to leave. A lull 
wl1ich a raotor of the first-named town has requi red a manufacturer average trade is being done wi t b the Continent, and a large quantity 
to letciJ back goods which have already bfen delivered. The home l11 sent inland. '!'here is a further improvement to n ote io booM 
demand, however, rem&ins very beahhy, so that a tolerable amount coal, and many or tbe collieries are working double ttunt. 
or activity prevails in most braocbe3 of the hardware tradee. The contract of Meurs. Tredwell and Co. for the conetroction of 
Relative to speci fi c indOBtries we have to report tbat i n Birmingham the Alexaodra Docks has been accepted and signed by tbe directors. 
the edge tool makers and t he hollow-ware maoulactu rers are bOBy; It is lia id that the terms of the contract are most favourable for t he 
that the win~·drawers are weJI off for orders, and that the t in- shareholders, and that a commencement of t he works will be made 
plat.e workers are fully eogagetl. T he fancy t rades are in 1 almost immediately. The weather of late bu been exceedingly 
~etter alate oow than has been the case tor some time back, mild, and suitable for operations. The intelligence created quite • 
aod the jewellers report that their branch is steadily employed. buoyant feeling among the tradespeople of the por~ who anucipat.e 
The strike amongst the gun makers still continues. Tbe men have a golden harvest lrom this local enterprise. 
announced their intention to form a co-operative society, aud are 'fhe :&1idland and Great Western Junction Bill wu alluded to io 
ttking the preliminary steps for carrying out their iol.onlioo. In las.t week's Esomr:sa. It Ill better known in t he dLitrict u t he 
Wolverhampton the japanner& aod tb41 tin-pl.ate workers are work- "Compromise" Severn Bridge scheme; and although promoted 
ing lull time, and in larger numbera tbao tbey were last year. by an independent company, it ie generally belisved that both the 
Frow the cause before mentioued, not so much i£ being done by Great Western and Midland companies will give it their support. 
the g alvanisers, and by a certain class of Jock and bolt makers, but The propo6ed scheme would give almost as direct a r oute to the 
there is only little canae for complaint in the miscellaneo08 branches. metropol itan market to both companies u they will poilletil by 
The best lock makers, who a few weeks ago were slaek, are now thei r schemes, which went puaed towards the cl0110 of the Jut 
bnsy, aud the safe makers are experiencing a good demand. At Parliame!lt. T~e inhabitants of the city of Glouceeter vie" the 
Btlaton the respective indOBtriee artt steady; bnt at Willenball the ondertakwg Wi th much favour, and the Glouceeter Chamber of 
lock trade is not so brisk u when we last wrote, the remark apply- Commerce warmly espouse it, becaUJe it will not inter! ere with the 
iog more particnlArly to the pad branch. The carry comb makers, navigation of sea.-goiog ve&els up the river Severn to Sharpn011. 
however, continue busy on American orders. At Weduesbury a nd Almost t he entire mineral lot.ereet. of Sonth Wales will alao accord 
Darlaaton activity reigns. At West Bromwicb the iroofouodera are ~it the!r su~por~, iD&Bmoch u a saving will be elfected by the pro­
receiving epecifiCdl ions of somo value; the roll turners there are )80t of SIX miles In the road toll to L ondon, Mr. Fowlar having, iD 
well employed, whilst the chain and anchor makers or tllat town, the Act for the h igh level bridge, obtained a clanse which gne 
and at Stourbridge, Dodler., and Tiptoo, are working on large con· power ~ charge~ ~welvo miles' toll for cr011iog it., and as the dlAI­
t raclA. The operative na1l m~kera of Sedgley, Netberton, and the tanc:e tna S-!due1; 18 onlr, sb: miles _more, thertt will be a practical 
Lye Waste have issued a circular, asking for an advance of 10 per savtn~ of stx m1lea. 'I bo new prOJI:lCt will not coat one-third of 
cent. on their wages, in consfquence, they say, of the high price of Mr. Fowler's high level bridge aobewe ; the coat of the lat ter la put 
provisions. They remind the masters that trade is in a prosperous down a t .£2,000,000, whereas the " compromi~e" scheme will onl7 
&tate, and intimate that an .. newer moat be given before tbe 25th. coat £ 660,000. The Sydney project bu also t11ia epecial advantage 
T he m~&tera have not, up to tbe time we write, given their reply. -that it starts a t a point WI~IJio two mU&~ or the ouwrop of tue 

Anyone at a diatsnce who knows WiJlenball , in th is district which Forest of Dean coal buio, and only sixteen miles of new line "Ill 
abounds in men at whom Cupid iB notorious for laughing, and have to be made ; while by Mr. Fowler's upwarda of forty milea 

THE IRON, COAL, AND GENERAL THADES OF whence also hogsheads upon bogsheada of currycombs are now wollldbavetobe coostrocted. 
BIN.MINGHAM, \VOLVERHAMPTON, AND OTHER being sent out to the Uni1ed Statu, and many tons a week of mall&- Her Majesty's ship Vestal was 6ncceaafolly launched on Tbon­
DISTRICTS. able iron cutiogs to all parts of the world, but where tile majori ty day at Pembroke Doclr, under the direction of Alr. Fiucbam, the 

of the workmen are somewhat illiterate will not be a little aur- buildt~r, and Mr. Warren, the foreman. The Vestal is int.ended u 

For tbla rurvose the Inventor conetrucr.. appant ue coMIA.tin~r of a 
chamber, In the lo~<er p:lr~ of which are placed bc.oriz.ont.al healing lloe~~ or 
plpea, and lo the upper portion a.re placed framea In wblcb are ban for the 
&rttelea to be laid on to dry. These framea are carried on wbcete whlcb 
run on eultable rails placed on the lower part of the dr) log chamber, ao 
that they, wltb thl'l artlclea to be dried, may be readily moved mto and out 
or the cba.mber. In order to heat the chamber be employs a atove ot any 
suitable kind to which tbe beating ftuee or pipes are connected. Tbe aides 
ende, and top are co011tructed in tbe following way :-He employs a eerlei 
or cut Iron lrawl!8 or &ny aultv.ble alze, atmllar to the ,.,.b frames of a 
window, and tbe epaces between the bara aro tltted wltb panels composed 
of a abcet or felt held firmly between t wo ~bin sheets or metal. A panel 
thua cooetructed is lltted In any eultable mano6r Into each or ~ho spaces 
between the bare composing the framo of tho drying chamber, and by th11 
mea os tbe radiation ot beat " ill be provent.ed. Tbo bottom or tbe 11tove 
and tbe bottom of the drying chamber are on tbe Jame level, 10 that they 
can be on a floor witbou~ lo~<cnog any portion of the lloor for tbe atove.­
JI'ot proewled tDith. 

(From our own CorruponcU:nt.) prised to learn that In this very unattractive place to everyone but ':despatch vessel She has 1 projecting prow beneath the w&t.er 
0~ 'CH· A.voa r,u Bra~~oa• x A:ID WOLVEBBAllPTOJ1 .· "-t:........ · b hne and she -oold doobtl-· • • a ram r.rove a f rm"dable •• "' " " ..,. ~ "'"' ......... nah ves, t ere now stands one of tbe handsomest literary iOBtitoles of 1 ~ """'' - o I an--

Dt:m.and f.ur P ig• a( Good Prku-Gooo DntAliD roa B.t.RS: which Sootb Staffordshire can boast ; and that, moreover, there is, goniet. Her length between perpendic~ are is 1871t.; length of 
Pricu R1nng-Susn L Ess JN D.e.wA:~o-Purc&s or 51-AProaosutn~ amoogs~ the cta•se<~ that a re conducted in t hat institute, one in which keel for tonnage, 158ft. ; extreme breadth, 36ft. ; breadth for too-
AND or SooT& WALES BA.hB-LA.Boa CONTRACTS roa l NDIA-l'HI drawiug is taught, by & competent m!IBter, a nd in connection with nage, 86ft.; depth in h old, 19ft.; burthen in tons, l,UISl ; ~rmament 
RAILWAY COKJ'A.NIES AND TBS TBAJIERS: Two Competing Line•- lbe Govel nmenL Dopartmeot at Kensing ton, to abont tb.irty atudente, fot.r l.u:avy guns ; horae-power, aoo. 
Bu'OIC·~os ON TIIB MA. BBIAOB or TBZ EARL or Dooi.t::Y-Co· · The lrUbtees of tbo .... ,qu•- of B te ha . . •L-

- "" A... uotw1tbst.audwg tbat the claBS has been lormed only a lew weeks. . . . . ~ "' u ve ag11n gaven .... 
'f BADI'!: Brilk Dt:m.Oncl-llABDIVAJlE : J:.Jftctl of !.M War in T be clase owes ita existence to a. aug~eation made at the opening of requ1s1~ nollce of tbe1r IDteulion to apply to Parliament for aa 
Cl1ili: &ctUtmt General .Dnnand: lAJcallt~• Specified-A aT AND the insti tute, a few months ago, by Mr. Rnpert a. K.etUe, the judge ex teos1on of dock acoommodatlon at Cardiff ; and al though it J. 
li.L'IDJCUPT: JudU;i(flu A.dlli.ce: BolD Certain FiT"7111 1vrce RiMn.. of the County Court of the ci; ol Worce&ter, wbo is 1 Birmingham uot the g rand scheme of the last or the preceding eeBSioo it "Ul• 

TBB iron masters of South S taffordshire did not muster in very large man, but haa long resided in otverbampton, and is famil iar wllb the !'.evert~elese, be an imruense addit1on to the exU.tiog accomm:,.Sat.ioo. 
numbers on 'Change in Wolverhampton ou Wednesday, io con a&- tradewaots of the district. On the application of the committee of the 1 be objtct of lbe scheme is to convert the present tidal harbour 
queoet, no doubt, of the tempestuous weather, which bad been ioatitu t.e Mr. Kettle h.a.a just inaugurated the winter aeeslon of approach into a basin, which will extend 200 yards to the eouth 
playing ratber roagbly with the roofs and stackB at certain of the lectures by a lt>ct:.r . ..,....:: ·• • rt and Handicraft." The addreu coo- of the P.reDent Bote East Dock, and about 40U yards to the nortb 
1roo worka and collieries in the dU.trict F ortnoc tely no personal taiocd suggestions O• ..... u ..... "'Orl b 10 the fashioners of British bard- and wt.ll therefore be something more tbau GOO yards loo g. It ~ 
injury wu done, notwithstanding that in one iosl.ll.nce the walla of waros •CO ·- ~:., · h:1wed them that t he fi rs t thing to be attended to also propotled to CODBtroct, to the eutward of this on tbo ' ' Card1ff 
a new foundry were brought down, and in others masters had their iu tbe mUJog 0 1 • perfect design was to secure the maximum of ~late," another dock nearly 1,000 yarde loop;. The present project 
ofllce cbimoeys tombliog about their ears. There were still offers utility. They must form locks as perfect as they eould make them, Ill looked upon much more favour~bly than ita predeceesora. 
in tbe market from the consumers of pigs who desired to increase and u good in workmanship 18 honest labour could produce, and There is a general opinion extaut that Lhe Welsh ironmaetertt 
the qo.aotitiee that they had previously boogbt, but the agents te then they mi~tbt make them aa beautiful 18 they could without cannot ~mpete with Staffordshire for quality, and even In contracte 
whom the offers were made desired rather to keep them in abeyance detracting lrom their utility. H e did not see why they should oot entered Into by South Wales works S"'fford.lbire iron la often 
than to accept them at current rates. The tone of the market was make Jocka to be admired when attAched to their doors as much tor a peel Be<!. ~'bi8 hu been, ~f course, a g reat dttriment to the lotereet. 
cbeer(nl in both departmente, the inquiries for fin ished iron being their appearance and beauty of design u for their good worlr- of lbe diBtnct., and the subJect "'" mooted at the annual clinner of 
snfficient to keep most of the works lD u 1teady operation as the maOBbip and u til ity. The locks that were Jet into doors not the South Wales ln&titute of Eoginee,., when it wu 1tated by Mr 
production of the puddJing furnaces will aJiow; bot comp laints only made them weak, bot were •• dead Jocu buried ." It Mooelaue, t bo pre6ident, and other geoUemen, that u good iron had 
were rife that the rates at which many orden had beeo accepted wae uot for him to eay what particular form of execution been. obtained (re m Blaeoavon, Do.,lai.l, and other worlu, ae it wae 
were much lower than they ought to be. should be adopted, or in what particular t ime this improve- posanb_le to get f~om Staffordshire. Io Walee the r uJ., bad been 

On 'Ub&oge in Birmingham yesterday ( Tbnrsday), the reporta meot might be brought about, but one thing wu certain, quaot~ty not qoahty. It wu the euieet thing pos.ible to make 
brought in from the different ironwork& in South S taffordsh ire and t bat the staple trade of WUienball was capable of very great im- g ood Iron, and all tbey wanted was to be paid for ll Tbere wu 
East Worcestershire were such u to produce a feeling of satisfac- provement. Some of the moat fioisbed works of art he e ver aaw in uo lack of g ood maten.J, nor wae tbttre aoy want of •kill 1o Walee 
tiun in the souodneM of trade at t he fioiabed ironworks, tbe connection with the nseful manufactures of tb ls kingdom were to turn out the beat iron lo tue couotr). 1.'1J06e remarb were 
foundries, and the blast furnaces. Certa in p1oprietora of the lut- articles much more simple and far ll!i8 capable of improvement endorsed by lUr. A. Busett, who is about to construct some lattice 
named clue annou nce tb&t if they bad the iron lbey could sell over tbatt lock~. He instanced door-knookere, fire-doge, and band bridges, and annoooced that he was going to apecify that th~y 
again 11 much pig iron as they have already ag reed to supply to bellowe. Some of the most beautiful Spet'imeos of art metal work •h.ould bo made ot Welsh iron. 1L la boptld that other eogween~ 
their cUJtomers in the ensuing three mootba; and IJoyera of pig- were to be found collected in the private museum of CapL Cbeoery, Will follow tbe e:umple of Mr. Hauostt, aud thU!I aid io r•LIIng tbe 
iron arl! complaining that tbe makers are IBkiog more money for of Badger Hall, near Wolverhampton. He warned t hem againot name of S~uth Waled ai an iron-manu(actoriDg dietricC.. for the 
tbtir commodity than can be jWttifieJ by t!le ltgitimate wants of t he foppery which bad ioftoenood so iojorionaly many schools of qllllhty or ll-o prodocte. 
the forflel and mills. Coocomera of pi~s wbo Withheld their orders art t l.roughont the kingdom. Ile was alluding to t he art student T hos Tafl Vale R•ilway Company have evmpleted two J~rge ancl 
at the Preliminary and (.Lrtarterly Meetitt!!8 aro loudest in thui r leaviug tbo domaio of practical art for tb•t of ideal art, with the commodious sbeda at Aberdare for tbe accommodation of a dozeu 
complaints, for there can be no doubt that tbe dtley bu led to their uotiou that an artist obtained more r~epect than an artiuo. en glUtS, 80 that the daffereot colliery sidings "ill be closed at a much 
huang to pay more money for their ""material tban tiJey could Happily tbe artisan wu fast becoming an art1Bl, and t he arti,at a earlier boor, and greater facllitita aO'orded for t be traDJit of coal. 
have got it at a t t hat time; and they have not yet bought al l they m&nulactorer and the employer of labour to an extent "hicb wu 1.'1Je worka at the g.,,~ Wett per 1:: te · 1 will require belore the next great pnrcbuea are made. Salee of bringing r epute upon hit country, at the eame time th•t it brought mos t sat isfactorily and "-'r £ '--rnet1Jy

1 • hexeog~100 ~ Pb~ofgrMI ng 
· f the d · t' ff ad terd 11 to bl If I f f h · ' w. • "'""' • • IDeer-to ·c •e roport.a p •p of many ~ . escnp tons on ~ er ~ere m e Yetl ay pro ~ ~~~ • n p_roo ~ lb ttt e . ea ad l~at Mee&Te. Bard man, tbat tbe piling is complt~led to a leo~tb of 8UUt 1. and the l ' w k 

10 emall quantities.. Buyers of finlBbed . sro~ were also on wboee uqo1s1.te worka 1n stat?ed ~~.,~. 10 prec1ous and other meuls. for a leu11 t h of 5 Oh., and at a cost belo" t ue p.;llamenta 
1 00~lm or 

'Change ; but certa1n of them louod 1t d 1 ffi~ull to pl•ce 

1 

bad now outatoed a world-w1d .. reputf', were at one timo~ bottoo- 1 lie cou"dera it neceisar tiJat re ~ t be t ry M ~t.e . 
their order s out at as low ~ figure " · tiJey d~trt:d; . mak~ro makers in Great Obarlee-nr ..... Birmi no:liam; that in the samo etr8('t I formetion of the ne w ~ban ne~ b~ ~~~or~~ov~ orn: made 

1~1, tb: 
who were t urniug out t:are at .£1 1011. aud £7 69., wh1le the hat pnce . the father of Meeen. Oaler, whose oat glass was no w unrivalled adjvtulng and beyond tbe pier extcn•loo. e grave an 



:1 H~ 
- The drainage workB at Mertbyr have been commenced, o.od the 

ceremony of opeoin~r tb~ old 11ewer at a sp~l called Pedwraoback 
waa performed by ~f r. G. T. Clark, the cha1rman .of tbe U ertbyr 
Board of Health. M~ssr11. Dixon and Ilergul, of ~1verpool, under· 
tAke to carry out the whole sy•l?m of sewerage 10 t~o ytlAra for 
.£24,000; and Mr. T. Spittle, or Newport, has eolored 1ut~ arro.~ge­
toeot-4 with Mea..rs. Daxon and Hergul to supply the cast u on p1pes 
for .£1,021 6s. Sd. 

ln consequence of the increased operations at the Mar.;hfield Iron· 
works, Llaoelly, the proprietors have been oblij;ed to. erect another 
extensive forge with new steam ~a:mmel'l!, wb1ob w11l afford em· 
ploymsut to a lar~te number of add1t1onal bands. Tluss works were 
only commenced three years ego, aud are now double their original 
size. 

SCOTLAND-ITS TRADE AND OPERATIONS. 
(From our oum Corrupondenl.) 

Taa Gusoow Pto lao~ M.AaKET-4ov.a.scc OF JoiNERS \VAots­
Nr:w LtF£DOAT FOR ANSTROTnsa-Ncw laoN PIER FOR Kf!IKWALL 
-TRIAL 'l 'RIP OP TO F. KtNSALI!- EXT£1\I!IOS OP TBE AIL)IARNOCK 
\VATI!RWORKS-TBK A COOl, AZIZ: 't' URKISR \VAR .F'ntOATS- CtTY 
o•· Gusoow h1PROVI!li8NTS A'NO Nsw STREF.TS-LAUNCR OP TU& 
Rtvza Eo£1'1-LAO!>Cn OF TB£ BEBMUO A-CONTRAC'tS FOR Nr.w 
STUllltKS-RECLAlliiJSO OF LAND IN TRF. 1-'0RTU- LAUNCH OP TBI 
S.\NDA-SBtPloiiNTS OF COAL FROll GR££NOCK - LAUNCH OF TOE A. 
Lonn- TRAFFIC os orcR RaiL \V A YS. 

T n1 Glugo·.7 pig iron o~arket bas cbaoge•l very little since our 
ltUt, there was a slight ri3e in price during tbe \v~ek, bot now t iJe 
tend"ocy is rather in f"vour of buyers; No. 1 G.li.D., b7s. OJ. ; No. 
:i, 67s.; Middles!>ro• Warrants, 51s. to ols. 311. 'l'be export:~ of iron 
duriug the last week Wt'Ye as follow :-Foreign, 8,214 tons, coast­
wise, 5,019 tons, total ; 13,233 ton~: &bowing" decrease as compared 
with the corresponding Wt'ek of last year of 1,157 tons. T be joiners 
in the employment of Musrs. \V w. Deooy and Brothers, ship· 
builders, Dumbarton, were last week pa1d at an advance on tbo rate 
of wages at wbicb they recently resumed work after being out on 
atrike. The advance was paid without previous notice, aud came 
on the men u an egrefable and welcome surprise. 

The Admiral Fitzroy, a fine new life-boat, with transporting 
carriage, &:c., has just errived in Aostruther from tbe National Life­
boat lostitutioo. The boat is S2fr. l oo~ by 7ft. broed, and rows ten 
oars, double banked. Her t>el£-right1og qualities were full)' and 
satl~factorily tested a few days since in the Regent':~ Canal Dock, 
Limebouse. T be Osberrueo of Anstruther have contributed among 
tbemselves in aid of the new life·boat house, which i11 at pr&Atnt 
~iog erected for the reception of the bou and carriage. A free 
con-veyance was ~tiveo to the bo"t and carriage between London 
and A:ostrulber by the Great Nortllern aoJ continuous railway 
companies. 

'l'be .Kirk wall Harbour trustess have decided upon the erection of 
ao iron pier, whicb will be accessible to vessels 11t all stales of tbo 
tide. Mt.>&~T!I. L11idlaw aud Co., eofCiOeere and ironrouoders, Gl~­
guw, have secured the contract for the sum of .£10,490, they binding 
themselves t.o have the pier completed by the beginning of October 
Deltt. 

'1' he screw s teamer Kinqp.Je, laU>Iy built by llles•rs. Heodersoo, 
Coulburn, and Vo., lihipboilders, Ueofrew, for the Clyde Shipping 
Company, Glasgow, to run between Cork, Waterford, and Gla!'gow, 
made btr trial trip lsst week, wbeo she ran the di:!taoce between 
the Cloch and C11wbro.e Ligbl.3 at the rate of fourteen miles and a 
half per hour. 

The Kilmarnock \\'aterworks Company intend applying to Par­
liamen~ this ses!>ion for a new bill authorising extensions anti 
alterations in the present works, at an estimated cost of .£6,000. 

LuL wtek the 1.'urkisb ram, Abdul Az'z. bade farewell to Scotch 
wlllen. A description of this vessel, and her performance, bs.s been 
given io one or two previous numbers of the ENGTSEER. She wa.s 
built by Messrs. Napier a!ld Sons for the Torki:~b Government, ill 
4,200 tons, and 900 horse-power, and left the Tail or the Dauk at 
Oruoock on the 15th inst. for Coostaotiuople, t~ia Plymouth, under 
tlle command of Captain Coarzer. 

In the EsorNna of Oct. 20 've gave ao account of extensive and 
important works about to be commenced in Glasgow by tbe City of 
Gl.w~gow Union R 1il\. ay Company works-which will connect both 
•ides of tbe harbour and the "Various railways comi~g into Glasgow, 
tiJat will facilitate the transit of passengers and goods, and cot away 
a.nd aher many parts of the oldtr portions of the city. It will be 
easily SN!o that such ao uude'rtaking of itEelf will throw an im­
menee amouut of work inlo Glasgow, and keep busy local 
llrick layers, masons, foooders, &c. ~ut now another aud 
more extensive scbPme is presented t.o the pt'Ople. The Lord 
Provost, magistraks, a11d Council or toe city or UlaEgow intend lo 
apply t.o Parliament ne:zt EeEsion for leave ro bring iu a bill fCJr the 
following objects :-Powers and purposes: Construction of new and 
wldeuiog and altering of existing streets. Powtrs t.o mainlai•l 11od 
retrolate, and when completed to traubfer, street.s to Board ut P ... hce 
of Glugow, to be maiotaiued as public street. ... l)owors to purchase 
lauds and houses by compulsion and otbet-wiSf', and to poll down 
existing bonse~~, and to erect ltouses and buildings, and to e!Ject 
improverr en la within various di.itricts of the municipality of Glasgow. 
Publio Parks. P ower to sell and lease land~t and houses. To 
l.oild, maintain, let and sell , houses for the use and accommodation 
of tbe labouring clauu. Power to Corporation of Glasgow and 
commissioners of trustees, or either of them, to levy rates aod a.ssess­
menkl, and to borrow money and apply funds. Alteration of rates 
~<ud ~e3sments. Arraojleroeots between Corporation and Board or 
J>oJice of Glasttow and North British, Caledonian, and Oity of 
Glugow Union Rlilway Compnnie.o, or one or more of them, 
~&nd commissiooen~ and trustees-powers to tbe above-named 
railway companies, or one or more of them, to subscribe 
to expense of works, and to sell, purchase, and exchaog e 
lands, and to modify and alter their works, &c. Tbe aforesaid 
ac:herue, will, when canil!d out, in a great measure change the 
upect of the eaatern portions of the city, and mitigate to a 
great extent the evils of over-crowding and bad air. This 
IIIO&t important and extensive sanitary scheme has for its object the 
formation of no lees tbao thirty-four new streets, and the widening 
and improving of twelvo of tbe existing streets, in the heart of the 
densest portion of the city, where at present disease and other evils 
contlnaaJJy remain. These and other works will give employment 
to thoaaanda of workmen for years to come, and while impro'riog 
the health and appearance of the cily, will d the same time locreue 
Ita trade. 

The River Eden. an Iron ship of 550 tons, D.ll., was launched on 
Saturday Jut, by Mt~~Brs. Heddt rwio.:k and c.,., Govan, for Messn>. 
l:fargrovc, Ft~rguson, and Co., Liver~ol, for the South American 
lrade. She wu built under the superintendence of Captain Gamble!!. 
Oo the same day was launched tbe s~rmuda, of 710 lODE=, by 
lleurs. Archibald Mr Millao Pod Soo, Dumbarton, for John Kerr, 
Etq., of Greenock. Last watk two now screw steamers were con· 
traoted for, to run between Gl,.,.gow and Liverpool. These steamers 
Are for the daily oervice :o be eommeoced out yur by the Muost"'l. 
Borne and I be Messrs. Langlaods. 'l'IJe Al&srs. Burns are having 
their vessel built by MeesT!I. James and George Tbomsoo, and the 
Meurs. Laoglaods bave given their order to Messrs. Tod and 
hlcGregor, both of Glasgow. 'l'be vessels are to be precisely similar. 

There is at present (aays the A./loa A.dvtrtiter) a well-grounded 
rumour afloat that Government ioteudd to teke advantage of the 
r~fuee thrown out by the Kinneillrooworks Compaoy, and raise an 
tmbankment with it on the south side of the .Forlb, from near 
~o'oea westward to a point oppoaite Kiocardioo. The land to be 
reclaimed from the tidal overflow will be about 3,000 acres, and the 
i!Dpreasion current ia pretty strong that. the beginning of the opera· 
tioD la not far distant. 

On Saturday lut & screw steamer, named the Sanda, for the 
Clyde Shipping Comvaoy, to run between Glasgow, Cork, and 
Waterford, wu launched from tbe building-yard of Messrs. 
J:lendersoo, Coulburn, and Company. Renfrew. Her engines and 
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boiler are made by tbe bnilders, aud will be put on board at their 
work~ by thei r uew steam crane. 

Tbe followio~e are the shipments of co11l for fhe put week at 
Greenoek :-1,203 ton~. by Glenlee, fot· Cal.,utta ; 700toos, by Jolia, 
for St. J oun, N.B. ; 690 tou~, by Archibald Mc~1 11lan, for Babia; 
90 tou~ uy J:.liubeth, for Stranriler; 75 tous, by Uuaon, for B~:lfast; 
and 37' tons, by Cohoa Jemima, for Tyree. 

The A . Lolrn, a very fine iron eorew steamer, was eoocf8sfully 
launched, on Tuesday, IJy Messre. William Denoy and Brothers, 
Dumbarton, for Messrs. A. L ofrtz and Oo., for the Cadiz and 
Havanoab mail service. Sbe is 2,000 tona register, and her 
engines will bs 400-horae power uomionl. 

A Parliamentary return just issued supplies tbe following facts 
relating to the traffic on Scotch railways for the year ending Stst 
December, 1864 :-The total leu~th of line opened was 2,105 mile~~, 
being an increase of 9li over 1863. ~be. total. number of _PBBI'e.!'g!r:~ 
(inclusive of holders of season and pen od1cal ttckets) was 20,20:>.4~5. 
made up aa follows-First-class, 2.691,301 ; aecood·claas, 1,~98,949; 
and tbird-claBS, 15 515,205. 'l'be total nett increase of pu· 
£eogers for tl1e year, as compared with 1863, was 638,0b6, which 
wo.s nearly all of tbird-clasBS passengert~, the increase in that clas~ 
being 615,565. There was a decrease of 101,764 secood-cllL88, aod 
an increase of 124,255 first-class passengers. There were 15,4ll3 
holders of 564Son or periodical tickets, showing an increase of 2,866. 
Tho total number of passenger and goods trains run in Scotland 
during 1864 was 693,1:!9, t1J11 total number of miles travelled by 
these trains having been 15,656,426, being an increase of ~,097 ~78 
over 1868. 'l'he total receipts for passenger traffic, IDCI~d1og 
£ 77,607 for meils, and £87,788 for lug~tage, parcels, and carr11ges, 
&c., conveyed in passenger trains, was.£ 1,428,690. 'l'be third-class 
passengers yielded a revenue of .£717,076, or more than double that 
yielded by first-class paesengers, wbich was .£.q20,837; the second­
class yielding only .£19-1,118. 1.'he toto.l receipts from goods traffic 
amounted to .£2,337,619, making the total receipts on the Scoteh 
railways from all sources of traffic .£3,766,309, or. an iocreas~ of 
.£341,388. as compared with 1863. Tbe total work1og expeodll_ure 
was .£1,713,965, which, being deducted from tbe total groes r~1pts 
given above, leaves .£2,052.3-14 of nett receipts for all the ra1h~ays 
in Scotland The expenditure was 45 per cent. of the total receapts, 
s.s compared with the proportion of 47 per cent. in 1863. The tot•l 
paid-up capital on 1\ll the railways in Scotland on the 31st December. 
1864, was .£36,684,896. As regards the proportions per ceot. of the 
diff .. rent classes or passengel'l!, they were as follow :- First-clasE, 
18·32 ; second-class, 9·89; third-class, 76·79. The proportions per 
cent. of receipts from passengers were es follow :-Fir~t-cla>S, 
25·39; second-class, 15·37; third-class (including puliameotary), 
56·16; season ticket-holders, 2·48. or the total receipts, 37·!13 per 
cent. was derived from passengsr traffic, and 62;)7 from goo::ls traffic. 

NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

(From our oum Corr~t.) 
LIVERPOOL: T.ocal RailuJoy Projects: JUerstg Dock& ond If arbour 

Board: B iJ·ken/ltad: A.not!ttr Limiud Company- STATE OF T RADE: 
Luti&. ~owth Yurk•hire-NORTB·EASTERN DLSTRICT: The Ckvelnnd 
iron Trade: Railu;oy .1/0.Uus: Louncll of a S crew Steamr:r: Pro· 
posed Xew Bridge over the 1'yne-Rutw AY ENTI!BPRISE: Bull, 
11' est Yr.r.hhire a 'id Lanca&llire: Crcot Eastern, M anclluter, 
ShtJ!ield, a1ul Lincoln1lrire, and Great .Northern. 

We commence with Liverpool. A scheme has been brought forward 
for crossing the Mersey by a bridge at the south end of the town. 
not far from the Xew Perry Pier. Mr. Brunl~cs, C.E., is the author 
of the project. It is objected that accumulations of sand and silt, at 
Pluckington Bank, not fer from the proposed bridge, ba,,e, for some 
time J:lasl, seriou~ly interfered with the anchorage and general 
navigation of the southern portion of the Mersey, :10d tbat the piers 
and abutn1eot.s CJf the proposed bridge would add to the iocooveni~nces 
already ex isting in connection with the free navigation of the river. 
Another Liverpool scheme is a prop >sed pneumatic rail IV:ly between 
Liverpool and Birkeohead. Referring to tile construction uf u proposed 
underground line between the Brunswick Dock Stalion and Bootle, 
where the line will terminate by 11 junction with tbe Lancashire and 
Yorkshire Compaoy':1 new branch between A in tree an:!. Boot le, the 
Lioerpool A.IIJion says:-·· There has been considerable speculation 
indulged in daring the past week as to whether or not tbe Dock ~oard 
will oppose the projected line, sou.e parties :~uggesting tbat in tbe 
event (Jf the proposed scheme being carried, it will be an effectual 
barrier to eny sybtem of dock extension in an easterly direction, and 
that it would, thereforE", have e tendeocy to cripple any future move­
ments of t6e board in that directiou. .llut, io favour of tbe scheme 
propounded by the associat-ed compaoie.•, it is ur&ed, o.nd not with· 
oot a coosiderable amount of reason, that the extension or the dock 
sYstem eastward is altogether intpnact.icable, not only oo the ground 
o'r tbe enormous expense which would be involved in the purchase or 
property, but also 1n consequence of tbe almost insuperable objec­
tions wbieh exist against any auempt being mnde to interfere with 
property east\'l'ard for dock purpo.es, and which is now chiefly 
occupied by merchant!! and bllu!r$ in connexion with their calling, 
aoa as members of the Exchange." " 

Following the exanl}>le of many firms, 1\les.•rs. John nod Thomas 
Jobnsoo bave converted their alkali, soap, rosin, turpentine, and salt 
works, at Runcorn, W eston, Widnes and Winsford, ioto a joint-stock 
company, their business ha'l'ing assumed dimensions elmost beyond 
the limits of pri\'ate enterpme. Messrs. Johnson guurantee the 
shareholders an avera~e of not less th:1n ten per cent. 

Turning to the north-eastern district, we may-remark ~bat the iron 
trade of the Cle1 eland country is still increasing. The bills of 
Cleveland and North Yorkshire are noL only made to supply the 
whole of the extensive works in that. district with ironston~, but also 
include within their range not less tbao ope hundred bla.st furnaces, 
with an average weekly consumption of over 70,000 tons of ironstone, 
to reduce which 17,500 tone of limestone and 4:.1,000 ton~ of coke are 
reqwred. With tJais great pressure upon the coal owners for the fuel 
requisite to produc.e the pig iron only, it '" "·· .Jot l-r • :rprismg 
should some of the iron manufacturers esperieoce at ttmes a sligbt 
difficulty and inconvenience in obtaining the requisite qunntily of 
coal to keep their puddling furoa.:es and mills in full operation. or 
late the make o( all descript ions of finis bed iron has beeo carried on 
with the utmost vigour, railway bars and angle-iron being the most 
pre..~ed. For railway bars some of the mal.;ers have large local 
orders, which the,) are desirous to have executed, having heavy 
foreign orders 11lso lo attend to. A project bu been brought forward 
for carrying out a proposed Tyne and Tees Coast I:artway. The 
North·EasiA::rn Railway are preparing a strong opposition to the 
pmject, and "e Lelte\·e huve succeedeu io checkmaung its promoter:! 
as far as the junction wath the Jioe to Leeds was concerned. 1u 
other respects, huwe,·er, the ~~~pect.:l of t he new undertaking are 
hopeful, and in counectiun with the many commercit~l developments 
to whach it may eive rase we may mention that a company of capi· 
talists bsve been inspecting the blait furnac6$ and iron works at 
Se11ham Harbour, wb1ch cuuld be succ~fuJiy resuscitated if the 
proposed hoe were carried out. A pruposal has been llruught fotr­
ward for the incorporation of a compuRy for making a railway from 
1\lelsonby, in the North Riuir•g of the county of York, t > tbe 
Darlington and Barnard Castle branch of the North·Easlcrn 
Hailway, with a branch therefrom in the township or lJarton, 
in the .North Riding, a.nd to enter into working und tr.rilic Rrruugo.:· 
menta with the North-Eaatern Hailway C>mpany. On Sutura11y 
afternoon a screw steamer, about o50 ton .. burthtu, was launched 
from the yarJ of Messrs. Pesr$e, Lockwood, and Co., tockton. As 
sbe glided oo· the stocks, sbe was named by AJi,.g llall the James 

haw. 'l'be vessel, whicb is to be fitted up with engine$ of 7.;-horse 
power by Messrt. Yoswick and l:lackwortb, is for the Stockton and 
Thames ~teamsbip Navigation Company. A scheme for throwing a 
bridge over tbe Tyne from Scotswood-road to Redbeogb, has now 
llssumed a practical shape. The question was first mooted about 
twelve months since, when it was thought that if a bridge were 
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erectecl to !!pan tbe river at the points named tbe apecolataon would 
pay a hand~ome dividend, and would all!O supply a lo~g want~d com­
munication between the western ends ot the ~~~~er boroughs. 
l£1swick i$ now thickly populated; houses and bu1ldmg space are 
wanted ; and there is plenty of open ground on the I!Outhern banka 
of the Tyne, whereou about l<edbeugb 11 vast population could soon 
be 11ccommodated. At present, people living at tbe west eud of 
Newcas•le who wish to get to the corresponding part of Gateebead 
ba,·e a long way to travel; but if such a bridge as is projtcted were 
er~cted, an easy and short route would at once be afforded. Mr. 
Askew who ownl the land on the Gateshead bank, contemplat e:~ 
}Jyiog 'out. 11 largo tract for bualding site$, ~tretchiog from Sah well­
lane to the rivt:r, and from Parrot-lane to nearly tbe Hieh Leovel 
Bridge· sud parallel with the cour.se of the river a new street ba5 
been m~ppetl out. Tben, ag.ain, a new road. nearly level, will run 
from Saltwell·lane to the rh•er, over the bridge, and to the end of 
Ord· street or the western front of Newcastle Cattle l!arket. As lhe 
Water Company are now seeking ~owers to carry their. mains o,·er 
the river from the western psrt of ~ewcastle, the new bratlge scheme, 
il is coo6dently expected, will meet with the appro,•al of that body; 
and tbe plans provide for girders or supports through or u~n whieb 
the waterpipes may be laid. In both plans the bridge wall be wide 
enough to admit of a large lrntlic, and. the ~ootpatbs will be raile~ od' 
from the carriage road. Wben tbe brrdge 1:1 opened. and tbe darec:t 
uilway route up the Team Valley completed, there IS no doubt tbat 
the whole of the northern part of the Team Yalley will become one 
nsL ceotre or industry, by the erection of foundries, factories, work­
shops, and yard~. 

In referring above to the CleYeland iron trade, "'e shoold hav 
notaced that tbe po.ition of the blnst. furnaces is as follows :-In 
blast, 84; out of blast, 19; building, 13. 

An imporliint new railway project has been launched in Yorkshire. 
The proposed line is entitled tbo Hull, West Yorksb1re, and Lanca­
shire .Ha1lwny. and consists of a main line and four branches. 

The new Lincoln and Honington Railway, which will shott!n the 
route from Lincoln to London \'ery con~iderably when completed, 
is now being carried out by Messrs. Kirk and Parry, the contractors, 
at various point.s. 

Great complaints have been made of late as to the "cbaostic" 
state of the trains on tbe Maocbest~r, Sheffield, at:d Lincoln:bire 
Railway, in the immediate n~ighbourhoo~ of Manchester. Measures 
have betn adopted for remov10g these ~nevances, as between Gorton 
aod .Ardwick. The line between Ardw1ck Junction and London Road 
belon"'S to tbe London and North· Western Company, aod, therefore, 
the ?llancbester, Sheffield, and Lincolnshire Vumpaoy, having no 
con trol. can bave no r~ponsibility for delays occurring there. The 
London o.nd North· Western have, however, constructed 11 new double 
!toe for this distance, which, although apparently completed, is not 
opened. We understand that this Hoe is to be assignee! to the Shtf· 
tield Compan)' 

PRICES CURRENT OF TIMBER. 
1864. 

Per 16ad- .L L .L L 
Teak .............. ll 0 18 0 
Quebec, rod f'<D• •• 3 S 4 1$ 

yellow ploo •• S 15 8 10 
l;&. lobn,N.O.,yel •• 0 0 0 0 
Q\ltbtoc,O&I<, wblt.o •• 3 $ 6 0 

b\J'~b ...... 8 10 • 10 
!lhmel .. 0 0 0 0 

elm ...... 8 10 5 0 
naol&lc, ooJc • • ••• S 0 6 0 

ftr ••••• ••• 2 10 S 1u 
Memo I, llr ........ 3 10 3 15 
fltp ...•.. . .•••.•• a 3 3 10 
:.wedbb • • • • .. .. • • t 9 S H 
llluto,Qutb,r.J. plDO 6 10 8 10 

7L 1110• 5 o s o 
rd.ptneO 0 0 0 

Latlnrood. Da11u.rm 7 10 8 0 
St. Pctuo 8 10 8 10 

1><:111. per c .• un. br 3 br e .... 
Qutl.>tc, wb t. lllNOO 3 U 17 0 
l;L Jtw,Wbl, o...., .. I~ 0 U U 

1865. 1864. 
L L .L L P..-10&4- .L .. .L L 
lt 10 111 10 Vtl pine pu reduced('. 
S 10 4 10 C.noda, Ut qaalliJ 16 10 18 0 
3 10 4 0 !ad clo. •• lt 0 U 0 
0 0 0 0 Atd,.ngd, Jdlow 13 10 14 10 
610 7 0 1>4-P~r•L .. U 014 0 
8 10 c 10 Plal~.t~d •• •• .. .. .. 8 0 10 10 
0 0 u 0 llemel •.••.••.•• 10 0 1~ 0 
a 10 0 0 Cothenb~UJ,Jd. •• 10 0 11 0 
a 10 8 10 wblt.o 8 0 8 10 
! U 4 0 CeOe,yellow •••••• 10 10 11 10 
3 15 4 0 So<l<rharua • • .. • • 8 10 11 0 
3 1U 3 U CbrUdanla,perO} 
210 i1~ litl.br~b79 18 OD 0 
0 IU G 10 111. •••• re:low 
o 10 ~ lCI Dect plt.nk.lJ...., > 0 14 1 6 o o o o per .or .. a111. •. , 
i 10 S 10 St&•u.pcr••,.du,j W. 
8 10 9 JO (loel.>tc, pipe •••••• 60 0 U 0 

pw>cb, oa IS 0 19 0 
IS n 18 '' Balllc croYDl 170 0 IIIO 0 13 01~ Ul I"P<········f 

1865, 
.L L S 

17 0 18 10 
IIOlthl 
IS 10 1~ 10 
lllU13U 
8 10 IU 10 

IO 0 10 u 
10 0 11 0 
8 0 t 10 

10 10 11 tu 
t 10 11 5 

18 0 !:1 0 

0 U 1 G 

0011~0 
1~ 0 ~ u 
!!:0 u ! 0 u 

LIVERPOOL PATENT LAw RBFORll AssocuTION.-The firsL meetiog 
of tbe Liverpool Patent Law Reform Association was held ou 
Tuesday evening, M the Free Public Library, \ViUiam Brown·street, 
for the purpose of bearing no add res~ on patent law from Thomas 
Webster,E.q., Q 0 . The attendance wae rather thin. The chair 
was taken by Lieut.-Col. Clay, President of the Association. Tho 
Chairman, ou opening the proceedings, said the society bad bee11 
formed ia Liverpool to consider tbe pressnt defect.s in lbe pateut 
laws, and to assist similar associations in other tow os, more e.i• 

pecially the one in Manchester, in pressin~; tbe necessi~y of patent 
l"w reform upon the prol'er authorities. He rent! letters e:rpre»Sivtt 
of regret at their inability to attend from Dr. Fairbairo, ot Alnn~ 
cb&bter; Mr. Jobu R~msbotlom, of Crewe; and Mr. H. Bessemer, 
of London. Dr. Fairbsiro states in hi~ letter, as chairman of tbu 
&SSt'ciation in Manchester, that that body would be glad c.o act i u 
coocert with the Linrpool A:lsooiatioo in endeavouring to obtaiu 
those reforms of the patent laws which were essential for the iu~ 
terests of the public and the protection of the honest inventors. 
He thougut it might be dt.sirable that the two associations should 
co operat~ together, and it was his intention to consult. with the 
committee of the association over which be presided as to the ex­
pediency of holding a meetiug of the d ire~tore of both associatioos 
to concert measures for the purp<>Ee of giving effect to the sugges· 
tions and opioions of both. Mr. Webeter then proceeded with bis 
address. He discussed the general pr nclpl~ of the patent law, ad­
vocating the right of inveotorB tu " prJperty in ttie creations of 
their own brains, and quoting iu suppon uf his Tiews extracts From 
the works of Jeremy .Bentham, Johu Stuart Mill, and Adam Smith. 
He contended that the right of an inventor to tha beoe8cial U99 of 
his own invention was equal to that of an author to the copyright of 
his work, or of any otb~:~r possessor of property, and pointed out 
that a great stimulus to inventions woold be taken away if me11 
were deprived of the reward which 'bey would 11aturallyupect 
for their labours, if the common use of the invention were allowed 
to all. The pl\tent la \9 was the only fulcrum by which the inventor 
could compete with the capitalist, for if he were not proteoted by ihal 
law, the capitalist could compete with him in his own iuveution and 
displace him. The reforms which be suggested in the present state 
of tbe patent law were-first, some preliminary examination, t.o serw 
as a check oo the indiscriminate iseue of patents. An inventor, ou 
applying for a patent, should be suppli~ with inrormat.iott1 
r"gardiog the ~occumuJated experience on the subject, so 
that he might be warned aa to what bad been done before, 
lf, after rec.eiving full info1 mlltion on the ll:.bjec*, be 
Jlf'rsisteti in demanding a patent, let him bsve it uti 
ttke the conseqoeoc.e, but let tbe w 'rniog given ~ re. 
c.>rded. Tbe ne.xt reform was witu re6ard to tlle litigation of 
piltent.s. Tbe litigation at preseut WI\S or such a charaoter that il 
a person ~~~h limi ted means was opposed to .. per@on whoselDeans 
~ere onhn_ute?, the ~e was almost h~peless. obmlttiog11ut!'• 
t1ous of tbLS k1od to a JUry of twelve outnstructed UIS D and a judge 
more ignorant on tbe subject than any of them, wae ooe of the mon 
paramount objections to toe whole system. What was reoommeaded 
by tbe Parliamentary Commission on that point wu that trials 'Ol 
paten~, except 10 particular. instances, wber~ matters of p~ fa 
were m daspuae, should be dtsposed of by a JUdge and two skilled 
assessors, to be chosen by the Court if the pnttes themselves did 
not agree with regard to them. A third objection t.o tbe paten~ law• 
was, that pat~uts were. obstructive; that was that a porson might 
have a patent 1u a parttcular line, wbo did not care to practise it 
hi~self, and would not ~ra~t lice.nces • . He (Mr. Websler) did not 
beheve that ~uch a~ o~Jectlon. ex as~ m f~ct; be thought it wu a 
mere Lheorehcal objection, wh1cb mtgbt eust in fact ; bot aasumint 
t~at such a ca~e d1d exist, the person might be compelled t.o gr&lll 
licenses on fa1r terms. He might be dealt with like the owner ol 
an estate, who~e land was required for the poblio benefit, bot who 
could not be 1oduced voluntarily to come to fai r terl04 for its dis­
posal, ~ud who was. tber~fore compelled to pad "ith it at a fair 
valuat1on. Some dJac:uss1on followed the address, and the prooeecl• 
inge terminated with a vote of thanks to Mr. Webater. 
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