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THE IRON AND STEEl.~ INSTITUTE. 
TuE proceedings ot tho autumn meeting of the Insti­

tnto commenced on Wednesday morning in more com­
modious, suitable, and handsome apartment-s, in the St. 
George's llall, than often fnlls to the lot of the Institute. 
There are few places where a large meeting of ~entlcmen 
could be so ea ily accommodated and entertamed as in 
Liver.Pool, where the presence of so many fine public 
buildmgs offer3 so many facilities. On Tuesday detail 
programmes for the guidance of members were circulated, 
with maps of Liverpool and the district, together with 
several of tho paper3 which have been smce read. The 
programme, thou~h not at all bulky, is certainly the 
most cont plete of 1t3 kind over ofi'ered for the guidance of 
those attending such a meeting. It is not that a small 
book is made of it, filled like diaries with a lot of infor· 
mation that one does not want, but it contains just that 
which everyone requires. The names of tho members of 
the Council and all other officers are followed by the 
business to be done each day, includinO' the alternative 
excursions to places, work~, or vessels of interest, accom­
})anied by a few particular3 relating to each. The names 
of a considerable number of other works, factories, &c., 
open for inspection at the convenience of members, is 
then given, with a fow notes on each. A list of places of 
interest in Liverpool is followed by a clear guide to 
the postal arrangement , which are useful to everyone. 
This pro~ramme is printed well by the Liverpool Sta­
tionery vOm(Jany, and it reflects great credit on Mr. 
Jeans, the secretary of the Institute. 

On Wednesday morning t.he proceedings commenced 
by an opening speech from the May~l) the meeting being 
held in the Uoncert-room of the 11all. H is words of 
welcome were warm and to the point

1 
and suitably few 

in number. The President, Mr. Williams, replied to 
the Mayor, and in speaking of the substitution of steel 
for iron in shipbuilding, upon which the l\Iayor had 
t ouched, saiu that stebl would be much more readily 
adopted wero it not that the rules officially regulating its 
use demanded that the plates if of steel should be of a 
quality equal to boiler plate. 

It w~ afterwards announced that the ballot had 
resulted in the election of fifty-eight new members, and 
that the Council had passed t.he proposition papers for 
thirty-eight more. The President made a few remarks 
upon the invitation to the Institute to hold its nP.xt 
meeting in Dusseldorf ; said that the Council had 
accepted the iD\·itation, and on putting the question to 
the meeting the acceptation was confirmed. l\1. Thierry, 
on the p_art of the members of the Institute in the 
Rhenish-Prussiao and Westphalian metallurgical dis­
tricts, recounted to the meeting the many induce­
ments for visiting that district. He said that though 
they could not show their English brethren much that 
was new in steel works, they could show them much in 
the use of steel and iron in construction, and particularly 
as permanent way of railways. 

After the business described hRd been completed 
and the above announcements made, a discussion was 
taken ou a paper by l\Ir. J oho Pattinson, on volumetric 
determination of manganese, which was read at the 
last meeting. Of the paper we now give an abstract:-

THE VOLUMETRIC DETERMINATION OF MANGANESE IN 
METALS. 

After referring to the ordinary gravimetric method as 
applied to ~piegeleisen, ferro-m~nganese, and st~el, the 
author descnbes u. new volumetnc method by wh1ch the 
whole of the manganese in a solution may with certainty 
be precipitated as hydrated dioxide, if a certain amount 
of ferric chloride be also {lreseot in the solution1 when a 
sufficient excess of solut10n of calcium hypocnlorite­
bleaching powder- or bromine water is added, and after 
heating the solution to from 140 deg. to 160 deg. Fah. 
excess of calcium carbonate is t hen added, and the 
mi~ture well stirred. 

When the ferric salt is absent, and the other conditions 
are observed, the precipitate invariably contains a certain 
proportion of lower !llanganese oxides, the amount of 
manganbSe precipitated as dioxide varying from 98'20 
to 99'27 per cent. of the amount of manganese 
present in the solution. H eat is essential in 
order to obtain all the manganese as dioxide for 
if the precipitation is made by calcium hypochlorite 
and calcium carbonate in the {>resence of much 
ferric chloride in tho cold, the precip1tate then contains 
only from 98 to 99 l?er cent. of its manganese as dioxide. 
The following solut10ns and reagents are required in the 
process :- First, solution of calcium hypochlorite-bleach­
mg powder- made by diffusin~ in 10,000 grains of water 
150 grains of powder or chloride of lime containing about 
35 per cent. of available chlorine. 'fhe clear solution is 
separated from the insoluble portion. Second, calcium 
carbonate of a light granular pulverulent character. 
'fhird, solution of ferrous sulphaw in excess of sulphuric 
acid, containing about 10 grams of iron in 1000 grains of 
solution, made by dissolving crystalCJ of ferrous sulphate 
in a mixture of one part of monohydrated sulphuric acid 
and three parts of water, 530 grains of crystals in 10,000 
grains of the dilute actd giving a solution containing 
about 10 grains of iron in each 1000 grains. Fourth, 
standard solution of potassium dichromate, made so that 
1000 grains of it are equal to 10 grains of iron, and care­
fully brought to standard . 

.Jlfanaani/erous hon Orca. - These generally contain 
from 15 to 25 per cent. of manganese, and at least 20 per 
cent. of iron, and therefore usually eufficient iron for the 
dioxide precipitation. Teo grains of the ore, dried at 
212 deg. Fah. are placed in o. beaker of about 20 oz. 
capacity, and dissolved by the aid of heat in about 100 
fl uid grains of hydrochlorir acid of about 1180 specific 
gravity. When com!Jletely dissolved, the cover and sides 
of the beaker are rinsed by a jet of cold watet·l and then 
calcium carbonate is added until the solution oecomes of 
a slight.ly redd~h colour, showing that the free acid is 
neutralised. SlX or seven drops of hydrochloric acid are 
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now added in order to slightly acidify the solution, as it 
is found that the precipitate falls in the best condition 
for boin~ filtered and washed when this is done. About 
1000 grams of the solution of bh:aching powder are now 
added, and then boiling water is run in until the solution 
is heated to about 140 deg. to 160 deg. F uh. About 
2.1 grains of calcinm carbonate are now added, and 
the solution well stirred until the evolution of car­
bonic acid ceases. The dark brown precipitate of 
oxides of manganese and irou settles readily, generally 
leavin~ a colourless supernatant liquid ; but if the 
l>leachm~ powder has been much in excess, the super­
natant hquid has sometimes a pink colour, owing to 
the formation of permanganic acid. Should this be the 
case, a few drops of a lcohol are added until the pink 
colour is destroyed. If sufficient bleaching powder has 
been added, the solution smells of chlorine, or it may be 
tested for excess by a strip of iodised starch paper. 
Instead uf the solution of bleaching powder, about 600 
grains of saturated bt·omine water may be used. The 
precipitate is collected on a double filter, and washed 
with water until the washings show no trace of chlorine 
or bromine when tested by iodised starch paper. A 
thousand grains of the acidified ferrous sulphate solution 
are now measured into the beaker in which the precipita­
tion has been made and the filter with its contents is 
placed in the iron sofution. The precipitate readily dis 
solves, the manganese dioxide convertmg its equivalent 
of ferrous sulphate into ferric sulphate. Cold water is 
now added, and the amount of ferrous sulphate remain­
ing in the solution ascertained by addin~ from a burette 
the standard solution of potassium d1chromate, as in 
testing an iron ore. The quantity of ferrous sulphate 
existing in the 1000 grains of ferrous sulphate solution 
at first is determined by measuring another 1000 grains 
from the pipette, and, after adding a fi lter to it of 
the size used in collecting all61 washing the precipitate, 
triturating it with the potassium dichromate solution. 
Supposing the 1000 grains of ferrous sulphate solution 
used in standardising has required 101"1 deg. of dichro­
mate solutiou, and toe 1000 grains to which the manga­
nese precipitate obtained in testing au ore has been 
added has required 57'0 deg. of the dichromate solution, 
the percentage of manganese in the ore is calculated as 
follows :- 101'1-57'0=44"1 deg. of dichromate solution, 
which are equal to 4'41 grains of iron the amount of iron 
convfrted from ferrous to ferric sulphate by the manga­
nese dioxide yielded by 10 grains of the ore. On multi ­
plying the amount of iron thus peroxidised by 0"491 the 
total amount of manganese contained in the ore is ascer­
tained. In this case, 4'-!1 x 0"4Vl =2'165 grains of man­
ganese in tho 10 grains of ore, equal to 21'65 per cent. 

The slight modifications required for dealing with 
spiegeleiseo, ferro-manganese, steel, manganese slags, &c.l 
are set forth in the paper, but as these will be divined 
with little difficulty by metallurgical chemists, we need 
not describe them. Previous to the commencement of 
the discussion Mr. Pattinson made a few remarks to the 
effect that experience since his p11.per was read has coo­
firmed the accuracy and trustworthines8 of the method 
described. In opening the discussion l\lr. Riley said the 
occasional error m the ordinary method arose from the 
fact that in the final estimation every atom of oxygen 
represented three atoms of manganese. I n Mr. Pattin­
son's method t his source of error is removed, inasmuch 
as oxygen and manganese are in the ratio of equality. 
The only source of error in Mr. Pattinson's method he 
thought was the possibility that the whole of the man­
ganP.se might not be precipitated as peroxide, otherwise 
he had found that the process works well and is quicker 
by three- fourths to five-sixths in t ime. He had not yet 
used it for actual working analysis, J?referriog at l1reseot 
to retain the old methoi:l, thou~h 1t was tr oub esome. 
Mr. ::itead spoke of hi.a expen ence with Pattinson's 
method, and in a series of stx tests obtained the same 
results within 0'05 per cent., and found that all tests 
were correct within 0'005 of 1 per cent. H e therefore 
looked upon the process as thorou~hly reliable. The 
next paper read was by M. A. Pourcet, of Terrenoire, on 
the dephosphorisation of iron and steel, followed by one 
on the neutralisation of _phosphorus in steel and steel­
like metals by Mr. R. Brown, of Ayr. This was fol­
lowed by a short communication by Mr. H. C. Bull, Lon­
don, on dephosphorising iron. The discussion was th~n 
taken on all three. 

THE DEPHOS"PHORISATION 0}' !RON AND STEEL. 
To a great extent this paper is a development of that 

read by the author in J uoe last before the Societe de 
l'Industrie Minerale, Paris, a translation of which was 
given in THE ENGINEER of the 8th of August. The 
paper is1 however, of much importance. In the dephos­
phorisatlOD of iron and steel three essential elements 
must be taken into consideration- (!) the chemical com­
position of the cinder ; (2) the temperature of the place 
m which the operations are performed ; (3) the atmo­
sphere in which the reaction takes place. .Each of these 
elements may enter into the problem with a conventional 
sign, positive or negative, the p<'sitive being assigned to 
a bas1c cinder, a high temperature, and a. rei:lucing atmo­
sphere, while the sign minus(-) will be that of an acid 
cmder, a loss high temperature, and an oxidising atmo­
sphere. 

Now, according to the circumstances of the case, the 
apparatus employed, and the physical condition of the 
final product that it may be desired to obtain, one of 
these elements will enter as a constant, while the others 
will be variable. Stated in this manner, the question of 
dephosphorisation, in each of its special cases, may be

1 
as 

it were, put in the form of an equation, and its solut10n 
sot!ght in a methodical manner. 

The author takes as his fi rst example the blast furnace. 
It is true that dephosphorisation does not take place in 
the blast furnace but with the same ore, according to 
the conditions ol temp~rature, may be obtained grey 
mottled, white, or cold and spongy pig, with a con­
tent of phosphorus often varying in the ratio of 3 to 1. 
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It is not the basic nature of the slag tha t exercises a 
predominating influence on these results; it is the tem­
perature. A high temperature, necessary to the pro­
duction of very grey pig, with a calcareous slagl bus 
the special effect, in the reducing atmosphere or the 
blast furnace, of reducing the phosphoric acid combined 
with the lime or with the oxide of iron, it matters little 
which, and of causing all the phosphorus to pass into the pig, 
without any trace of it remaining in the slag. When the 
temperature diminishes, and when the weight of ore in 
proportion to the coke increases without the blast 
being colder, the pig passes from grey to mottled, from 
mottled to white, and from white to spongy, the 
mottled pig containing less phospho1·us than the grey, 
the white less than the mottled, and the cold spongy 
pig still less than the white. 

In the blast furnace, where the third element of the pro 
blem enters as a constant with the positive sign~ of the two 
elements wh ich are present as variables, that wnich exerts 
the preponderating action is the temperature. 'l'o sum up, 
in t his particular case of the problem, in which the opera­
ration was conducted in a reducing atmosphere, and 
where consequently the third element is clearly deter­
mined with the positive sign +,the dephosphorisatioo is 
in inverse ratio to the temperature-the second element 
- whilst the degree of acidity of the slag exerts only a 
subordinate influence on the result, the metal being 
equally pure whether the slag contains 18 per cent. or 36 
per cent. of silica, thus playing the part of independent 
variable. The problem is subject to conditions similar 
to those of the Catalan forge, in which the product is 
wrought iron instead of pig. The direct method, which 
Dr. Siemens has endeavoured to revive, possesses the 
great arlvantage of obtaining a pure product from an 
1mpure raw material. 

By means of ingenious appliances, the quantity of coal 
used as well as the labour has been reduced, but the loss 
was considerable, and variable. The author has had analyses 
of cinder which showed from 19 to 30 J?er cent. of silica, 
and from 35 to 43 per cent. of metallic u on, with a large 
amount of phosphorus. Thus, with 28 per cent. of silica, 
2"24 per cent. of phosphorus was found in the cinder. 
'fhare is no doubt that the ball, freed from its cinder by 
the squeezer, ought to yield a very pure iron ; but in 
that case the sole advantage of the process applied to 
phosphoriferous ores disappears, for t he dephosphorisa­
tion 1s in this case inverse ratio to the temperature. 

The characteristic of dephosphorisation applied to 
direct methods is the positive sign with which the third 
element enters as a k nown quantity into the problem. 
The operation is carried on in an atmosphere essentially 
reducmg, the action of which varies with the intensity of 
the temperature ; a moderate temperature is required to 
obtain a metal free from phosphorus; and the chemical 
composition of the cinder, which was desired to play the 
principal part, only exerts a very secondary inftuence, 
and frequently none at all. The second example of the 
problem of dephosphorisat ion applied to methods in 
which t he third element enters as a constant with the 
sign minus (-), that is to say.' in which the reactions 
occur in an oxidising atmosphere, presents as many 
spec1al cases as the former i the types are, however, easy 
to distinguish. Pig iron 1s the starting-point in every 
case; but the result may be a soft metal, solid or liquid, 
o1· a carburised metal freed from the other metalloids 
which entered into the composition of the pig. It is not 
so easy to maintain the constancy and permanence of an 
oxidismg intermolecular atmosphere, which is, in this 
case, t he constant of the problem, as it is to vary in a 
greater or less degree the action of the reducing atmo­
sphere. It is, therefore, a little hazardous to affirm that 
the dephosphorisatioo is in this case in direct ratio to the 
temperature. With a ¢ven pig, the resulting iron is 
better in proportion, as 1t has been obtained at a higher 
temperature; and the lessons learned from numerous 
chemical investigations which have been made on iron at 
different stages of the operation of puddling may thus 
be summed up :-(1) Take care to reJect the first cinder 
which forms during the melting of the pig; this cinder 
takes off about half the phosphorus; (2) add a pure 
refining cinder, and effect its mtimate contact with the 
pig by some mechanical means or other ; (3) when the 
n on comes to nature, again renew the cinder, and keep 
the temperature as high as possible, in order to form the 
b11lls in a very fluid cinder which runs off easily. The 
chemical composition of the cinder exerts a direct influ­
ence on the dephosphorisation ; it must be basic with a 
little manganese, if needs be, to increase its fluidity, but 
especially basic, owing to the iron. The temperature acts 
in direct proportion with its intensity. Lastly, by turns 
of the. hands, by mechanical means, and especially by 
th~ sk1ll nnd ca•:e of the pud~ler, ~he constancy of the 
th1rd. element wtth th~ n~gat1ve s1go must be ensured, 
that 13 to say, the refinmg mtermolecular action must be 
maintained. In the Danks and Howson furnaces this 
!liSt res~lt has ~een obtained, and when the temperature 
1s suffiCiently htgh, the problem o/ dephosphorisation has 
been completely solved. 

The introduction of manganese facilitates the passing 
off of phosphorus in puddling, but its action is less 
of a chem1cal than a physical nature. At the tem­
J?8rature of the puddling furnace, a pig iron containing 
from 3 to 4 per cent. of manganese, and from 3'5 to 
4 per cent. of carbon, melts but slowly. Falling 
drop by drop on the bottom in the form of oxidised 
lumps, its contact with the refinin~ substance is 
estabhshed ; so that1 during its passage from the solid to 
the liquid state, it Otten loses three-fourths of its phos­
phorus, and, at the same time, the greater J?Ortion of its 
manganese and silicium. In my opinion, s1licium plays 
~he principal part ~n processes for the purification of pig 
n on. T he operatiOn lasts so much longer without the 
carb_o!l ~eing attacked in direct proportion to the quantity 
of s1lic1Um present; and from the prolonged oxidising 
action on t he phosphide of iron should result a more 
purified metal, without much increasing the loss because 
silicium is a reducing agent of oxide of i ron.' If the 
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cinder be man~niferous it will be more fluid, and will 
preserve the p1g from the oxidising action of the flame, 
though not in itself refining. M. Pourcel desired to intro­
duce this action of the ...,ilicium into tho converter during 
the first stage of tho Thomas-Gilchrist operation of dephos­
pborisa.tion,and his hypothesis has been found either mad­
missible, or so full of truth that some persons have appro­
priated and patented it. If the author's hypothesis, 
represented by the probable curve of phosphorus-see 
TnE ENGINEER, p. lOl ante-be not realised under the 
con\litions now adopted for the Thomas-Gilchrist method, 
it may perhaps be roalisod by exaggerating in the pig the 
content of silicium in proportion to that of phosphorus, 
and by adding a sullictent quantity of blue billy, 20 per 
cent. of the charge, for in::~tance, of a mixture of three 
of blue billy with one of lime. By r unning out tho 
cinder on the appearance of the spectrum, the greater 
portion of the phosphorus could be eliminated ; and 
the after blow mtgbt be of very slight duration, because 
at the end there would onlt be a small quantity of phos­
phate of iron to scorify. Is this an error 1 In endea­
vouring to prove i t by experiment, one might perhaps 
alight upon a truth that was not suspected. As to the 
possibihtyof obtaining in the converter a metal having less 
than o·2 per cent. of phosphorus, the author thinks that this 
is certain. " It must be acknowledged that imaginations 
have been given up to the most e:xtra.ordinary conceptions 
during the last few months; but what will be the upshot? 
In my opinion nothing better than what we have seen at 
E stou." In a note appended to the paper the anthor 
gives quotations from the writings of Berthier and 
L~ncaucbez, which show how fat· they anticipated recent 
discoveries on the subject of his paper. 

TnE NEUTRALISATI ON OF PHOSPHORUS IN STEEL. 
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iron, mixed with as large a percentage of roll or hammer 
scales as is produced in tho works, is subjected to strong 
oxidising flames impinging on the surfacebwhile a jet of 
steam is forced through it, the silicon, car on, and man­
ganese are oxidised by the joint action of the steam, free 
oxygen of the flame, and the oxygen of the roll or 
hammer scales. When the iron is free from silicon, 
carbon, and manganese, and not till then, the steam is 
decomposed by the iron and phosphuretted hydrogen 
formed. 

In the discussion which followed these three papers, 
taken collectively, Mr. Windsor Richards, of Messrs. 
Bolckow, Vaughan, and Co., e;q~lained by means of a 
diagram, roughly, thus-that M. Pourcel's views respect-
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ing the effect of silicon and carbonic oxide on the elimi­
nation of the phosphorus were not correct1 as found by 
experiment on the large scale at MiddiE'sorough. The 
upper line in the diagram indicates the quantity of carbon 
in the molten pig, which drops from 3~ to 0 per cent., 
and the lower line shows the phosphorus from 1·5 per 
cent. of phosphorus to 0. Then from the curve it will 
be seen that the phosphorus has dropped to about 1·0 per 
cent. when the carbon is 0. }'ollowing the curve it is 
seen that phosphorus drops below one-tenth per cent. 

INsTEAD of endeavouring to get rid of phophorus, after the two minutes Of overblow represented by the 
Mr. Brown has ~iven his attention to the rracticability shaded portion of diagram. If :M. Pourcel's views were 
of turning the "enemy into a friend," anc he has, his wholly correct, then the phosphorus curve would have 
paper informs u$, succeeded to the utmost of his expecta- dropped at the beginning of the blow and re-ascended, 
tions. The proportion of phosphorus that can be but long workin~ now Rhows this not to be the case. The 
allowed to remain in steel is generally exceeC.ingly small, phosphorus line ts absolutely horizontal for the first seven 
something like ·o3 to ·o:; per cent., whereas, by his process, minutes. The further remarks of the same speaker were 
he is able to neutralise nearly as much as 1·5 per cent., to the efiect that the process is daily becoming more 
still leaving tho metal malleable. '!'he agent employed is thoroughly satisfact~ry, and that only slight mechanical 
bichromate of potash, which is a convenient~ expeditious, improvements remam to be made. 1\ir. Snelus also 
certain, and efl"ective means of introducing tne chromium objected to M. Pourcel's views respecting the governing 
into the metal, be it iron or steel. To neutralise three- effect of temperature. lie considers that the author bad 
quarters ller cent. of phosphorus, about one-half per not sufficiently recognised the difference between oxidising 
cent. of b1chromate is employed. Scotch pig iron con- and deoxidising flames, and that his reference to a blast 
tains about o·75 per cent., and Cleveland about 1·5 per furnace is not satisfactory_, as phosphorus would not be 
cent. If it is thought to be desirable, an equal mixture found in the slag unless tne furnace was working badly. 
of the two metals would give a metal containing about If a furnace has sufficient power to reduce the oxide of 
1·1 per cent. of phosphorus. This could be further iron, then the phosphorus will be reduced, the more 
reduced by the assistance of purer pig iron or malleable powerful the reducing action the more the phosphorus 
iron scrap, which would lessen the quantity of bichromate will be reduced, and the elimination is more a question 
to be usea with Cleveland iron. of reduction than of temperature. M. Pourcelsaystbat the 
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cylinders, each 48in.; two low· pressure cylinders, each 
83in. 

The s.s. City of Berlin, was built by Messrs. Caird 
and Co. of Greenock, 10 1875. She is 5491 grOSB 
tons, and 3139 tons net register. Her length is 489ft. 
keel and fore rake; depth

1 
36ft.; breadth, 45lt. She has 

accommodation for 220 saloon and 1200 tlnrd-class pas 
sengars. Her engines are 1000 nominal horse-power, and 
5200 indicated. 'fhey are inverted direct-acting com­
pounds, with two cylinders, low pressure, having a dia 
meter of 120in.; high pressure, 72in.; stroke, 5ft. Gin.; 
steam, 75lb.; vacuum, 26in.; revolutions, 56; expansion, 
20in.; speed, IG knots. Has made the r un from New 
Yol'lc to Queenstown, 2830 knots, in 7 days 14h. 2m., 
being equal to nearly 151 knots per hour. Has made in 
one day's running 405 knots, equal to 490 statute miles, 
or n.n average of 19 statute miles per hour. 

Tho s.s. Gallia is the latest addition to the Cunard 
fleet, which now consists of forty-six vessels, having an 
aggregate of 84,354 tons of gross tonnage, and 12,988 
nominnl horse-power. She was built in 1878, by Messrs. 
G. and J. 'fhomson, of Glasgow. Her gross tonnage is 
4808 tons; and she is 5300-horse power indicated, and 
'iOO nominal. She accommodates 300 cabin and 1200 
stE-erage passengers. 

From these vessels the parties went to the l\Iersey 
Steel and Ironworks, to the grain warehouses and North 
Docks, and to Messrs. Laird Brothers' works. Three 
tenders were placed at the disposal of the Institute by 
the l\fersey Dock Board, and by these the members were 
taken to and from these vessels and places. 

TnE LrvERPOOL GRANARIES. 

In these granaries the principal features observed were 
the grain carrying and distributmg belts, and the hydraulic 
machinery provided with water by double-cylinder 
condensing engine of 360 indicated horse·power. The 
grain belts are three ply canvas india-rubber, about 
!Gin. to 17in. in width. The belts now running 
have been at work eleven years, and are only now 
showing unimportant wear. They run at from eight 
to ten miles per hour, and sometimes have together 
distributed about eighty tons of grain per hour. The 
method of transferriJ1g the grain from one belt to another 
running at right angles thereto is simple, and consists 
simply in making tlie belt run up on a raised pulley B 
and under A- thus-when the grain is shot forward off 
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B and into a hopper, indicated by dotted lines, which 
duects the grain on to the belt C, running normal to the 
other belt. The rollers A and B are upon a frame, by 
which they may be placed as shown in full lines, or as 
indicated by dotted lines, when the belt runs on straight, 
and delivers elsewhere. Means of d ressing or sifting the 
different sorts of grain at a very cheap rate are required 
in these granaries, and probably something might be 
made in connection with these belts. Good portable 
elevators for lifting the grain from ships' bulls on to the 
quay are also needed. They should be floating elevators

1
: 1 

so as not to encumber the quay in any way, and, t 
floating, could be placed beside a sb1p wherever it 
became most convenient to place the latter. 

MESSRS. LAIRD BROTHERS' SHIPBUILDING WORKS. 

Castings made by this process are said to be very solid pig and ore open hearth process did not promise well in 
and free from blow holes. There isl moreover1 little or no making mild steel, but the Steel ComP.any of Scotland have 
loss of metal in the slag, as when tne material is used the for some time successfully made mild steel in this way. 
.slag is generally of a fine grey colour, showing no black D r. Siemens agreed with M:r. Snelus in his objections to 
oxide of iron. The bichromate of potash should be the temperature element, and thought the presence of 
mixed with the melted metal. It may be blown in as oxygen of some advantage. He also confirmed the 
powder by the blast, or may bo introduced from the remarks on the pig and ore method of making steel in 
mouth of the converter, the blast being stopped during the open hearth furnaces, and said that scrap was now 
the introduction and afterwards renewed for a short seldom used· it quickened the out-turn, but it 1s not now 
time in order to effect a thorough mixture. When necessary. M. Pourcel makes certain suggestions respect­
adding the material in a reverberatory furnace or other ing tappmg off the slag at certain stages, but Dr. Siemens 
vessel, it may be in powder or in the usual crystals, in stated, that ten years since he had practised this, and 
small paper packages, or other wrappers which will added silica and manganese as necessary, but the work 
afford a slight protectlon whilst it is being introduced. was irregu lar, though he still thought something might be 
When the iron contains much carbon, the excess of done with the process. l\fr. Riley referred to the Tow­
C'lrbon should bo eliminated. For cast iron containing cester process as that of the future for removins pbos­
·75 per cent. of phosphorus and a variable fluantity of phorus. Probably the most important information was 
carbon, tho carbon should be reduced to about ·2 per communicated by Mr. Lowthian Bell It seems that the These shipbuilding and engineering works are situated 
cent., and about ·5 per cent. of bichromate should be Cleveland process is sufficiently in ~ractical work to on the Birkenbead side of the river, a little above the 
mixed with the metal : this will yield a ductile steel. permit of several hundred tons of rails being made, a Woodside Ferry landing. They were established in 1824 
More bichromate will give a harder steel; only a portion good many of which are down on the North-Eastern by the grandfather of the present proprietors. They 
of the phosphorus is re01oved; but wheu the prOJ?Ortion Hail way. Mr. Bell gave the average analysis of the occupy an area of more than twenty acres, and include 
of ct!.rbon 1s smal~ the phosphorus has no inJurious rails down on that line as o·10 per cent. of phosphorus, extensive ranges of workshops and fivedry docks, one of 
action. With moro phosphorus the steel will be harder, and said that some analyses bad given only o·o4 per cent., which is roofed over. When fully employed as many as 
and with less a larger proportion of carbon may be which was equal to hematite iron. The rails had been 3000 workmen are engaged, but at present the number is 
retained. With care any of the steel so made will weldl subjected to very heavy tests. The usual test on the North- much less. Many celebrated vessels both for warlike 
even when it contains large percentages of carbon ana Eastern line is two blows from a ton weight, falling and peaceful purposes have been constructed here. 
phosphorus. 5ft. '!'hi~ had no effect, and the height of fall was Among the former may be mentioned the Agincou!!1 6621 

The following analyses were given in the paper with increased to lOft., and subsequently to 27ft., when the tons burden built in 1865; the Scorpion and wivem 
some of the tcn~:~ile strengths in tons per square mch :- rail was not broken, but bent, and a piece broken out of turret ships, of 1827 tons burden, built in 1863; the 

N 1b N 2b N Sb N 4b the head. Sufficient has not yet been done to determine unfortunate ship Cantain, which went to the bottom in 
o. . o. . o. . o. . th B f B. Fh 1 t 11 h b ilt . 1869 Carbon, combined per cent. ·so ·so ·52 ·41 the question of cost, but enough has to ascertain e ay o 1scay wit a mos a er crew, u m ; 

Chromium per cent. ... ... ·14 ·16 ·20 ·26 the s reat morit of the invention aud the credit due to the Alabama, which was but too notorious during the 
PhoeP.borue per cent. ... ... ·oo ·9.> l"lG 1·39 the mventors. With respect to ~fr. Brown's paper, Mr. American war, and for whose dep_!'edations we had even-
Tcnatle etreugth ... ... ... 43·G 41·4 G·o 4 ·5 Snelus said that the y,rocess was very like Sherman's, tually to Ray so much i and the Huascar, Peruvian war-
Ultimate extension per cent. 1!J·SG 8·1!) ·· · · · · c1 f d 1. d ffi · · d . sht·p, of \V · oseexplo1· ts "gat·nst the Cht.ll·an navy we are now an re erre to h1e ana yses an tests as su ctent m 1ca- ... 

The carbon in 36 and 4b is in excess of what it ought tion of tho uncertainty of the process. The process was hearing from week to week. Among the vessels built 
to be for a large percentage of phosphorus, and to this generally considered expensive+.. but Mr. Brown put it at here for the merchant service are several of the finest 
was asct ibed the low tensile strength. ~Ir. Brown 4s. per ton of steel. Of Mr . .ljull's process, the general American and other liners; but space will not now 
explained that his inefficient experimental plant did not idea was that stoam always would, as it has yet done in admit of fur ther reference to them. Altogether nearly 
enable him to decarbonise tho meta_ll and added that tho hands of other experimenters, cool the metal too 500 vessels have been built by Messrs. Laird. At present 
with the carbon, therefore, decreased, tnere would be no much before elimination was effected. t~ey have in hand the followin~ important orders./ viz.:-
difficulty of increasing the percentage of phosphorus to 'Iwo paddle-wheel steamboats fortheLondon anaNorth-
H per cent. with good results. The author exhibited a At one o'clock, the reading of papers and discussions Western Hailway Company, to run between Dublin and 
considerable number of specimens of the steel made as being concluded for the day, the members went in diffe- Holyhead. '!'hey are each 310ft. long by 33ft. broad, 
described, show in~ the ordinary tests of twisting, reut parties to see the three new and largest vessels of 162:3 tons burden, and are driven by oscillating cylinder 
nicking, and breakmg, and also some specimens of the the Cunard, Inman, and White Star lines respectively, engines of 3200-horse power. They are being constructed 
welding, which, as far as could be judged by outward viz., tho Gallia, the City of Berlin, and the Germanic. entirelyofBessemer steel suppliedfromtheCrewe Works. 
appearances, was very satisfactory. This last is the latest addition to the White Star They will attain a greater speed than their predecessors, the 

DE-PnosPilORil:UNO InoN. Line, and1 liko her sister vessels, is well known for Rose and the Shamrock, built three years since. In the 
the remarKable regularity of her speed. She has made moving parts of the engines, Whitworth's and Siemens's 

Theprocessdescribedby:i\h.Bullinthiscommunication the passage from Queenstown to New York, Sandy steel are freely emp_loyed. A twin-screw towing and 
consists in the elimination of phosphorus by converting it !look, in 7 days llh. 37m.; and from New York

1 
Sandy relief boat for the British Admiralty, constructed of 

into phosphuretted hydrogen. In carrying out the process llook, to Queenstown in 7 days 15h. 17m. .ll. verase Land oro steel. Two gunboats for the Portuguese 
in the Bessemer converter, steam is forced through the speed per hour, winter and summer

1 
across the Atlant1c, Government, built of iron sheathed with wood, and 

molten iron after all tho silicon, manganese, and carbon 15,\ knots · greatest day's run, 410 .Knots, or 19t statute again cased with zinc sheets. The armrunent is to consist 
are removed. The steam is decomposed, some of the iron miles per hour for twenty-four hours consecutively. Her of ono 64 and two 32~pounder Armstrong guns in each 
is oxidised, and the freo hydrogen in a nascent state dimensions are-Length, 476ft. 6in.; breadth, 45ft. 2in.; case. The screw propellers are made so that they can be 
combines with phosphorus, formiug phosphuretted depth, 33ft. 7in. '!'he engines are by Messrs. Maudslay, feathered and placed upright by mechanism o~rated 
hfdrogen. It is p~ef~rred to carry out the process in a Sons, and Field, and the. horse-power indi~ted 5431; from the inside of the vessel, when it is desired to 
S1emen.s or other Slrntlar furnace, and then the melted length of stroke, 5ft. Diameter of two h1gh-pressure proceed under canvas alone. A large store-ship for the 



SEPT. 26, 1879. 

Argentine Government, to be built of iron. H.M.S. 
Hotspur, in dock and undergoing alterations. She was 
built about nine years since to the designs of Mr. 
E . J. Reed. A tun·et is now being fitted, and her 
armour is being remodelled. When completed it 
will bo lOin. thick iu two layers ; the outer face 4in. 
thick, being of steel, and the innet· one Uin. thick of iron. 
She will carry two 25-ton guns in her tunet, and a pair 
of stern chasers also. The pivot upon which the turret 
turns is entirely composed of plate iron made into 
cylinders, contracted one over the other, and formed into 
a pedestal by unitin.,. them with a. broad . and strong 
circular base plate stiffened with $USsets. This arrange· 
ment is found better able to res1st sudden blows than 
the solid upright forging formerly used. 

The manne engineering shops contain a. large numbet· 
of first·class tools suitable for heavy work, and including 
hydraulic presses of enormous power, for bending armunr 
plates. The most important work at present there is the 
machinery for H.M.S. Algerine, i tself under construction 
at Messrs. Harland and Woolf's yard at Belfast. 

Wednesday's proceedings were brought to a close by 
a. largely attended reception by the Mayor, held in the 
Walker Art Gallery. 

Thursday's proceedings commenced with some announce­
ments by the President respecting the excursions, some 
particulars of which were given in our last impression. 

A paper was then read by Mr .. J. A. Picton, of Liver· 
pool, a gentleman well known by his historical writings, 
and who has for many years taken a most active part in 
the educational affairs of Liverpool. He was a leader in 
obtaining the Liverpool Free Library Act and library, 
and has bAen chairman on the Library Committee since 
its formation, about a quarter of a. century since, and it 
is his name which bas been given to the Picton reading· 
rooJl), just completed, forming a handsome structure, 
connecting the old F ree Library and the Walker Fine 
Art Gallery. Of this structure we givo some drawings 
elsewhere, and a descriptionJ will appear in our next 
impression. His paper was entitled 

THE PROGRESS OF IRON AND STEEL AS CONSTRUCTIVE 
MATERIALS. 

T It E ~ N G t N E E it. 
glass houses. This was very warmly received, 
and Paine's originality and boldness in building the 
bridge very strongly supported by Mr. Adamson and 
others. In the further course of the discussion, 
Mr. Adamson maintained that the tests for ship 
plates are altogether disproportionate to requirements, 
and, referring to the bending tests, he complained of 
their entire want of similarity with the tests applied 
in practice. It is of little use demanding that a plato 
shall double sharp upon itself, if, to gain that 
quality, some other quality of more importance must 
be sacrificed, and Mr. Adamson, therefore, urges 
that bending to small radii should not be demanded 
if the plate will not have to be so bent, because 
a greater tensile strength can be obtained with plutos 
that will not be so treated. He mentioned certain 
experiments which had beon made with reference to the 
plates for the chains for tho Firth of Forth Bridge, and 
said that this was a case in which great tensile strength 
is necessary, while ductility is not so necessary, for the 
two S.Pans of the bridge bein(; each 1600ft. the strength 
and hshtness of the supportm$ chains is a matter of 
much Importance, and therefore tt is desirable to employ 
a steel which will stand 50 tons on the square inc~1 will 
have an extension of l o per cent., but which will not 
under these conditions stand the doubling. On ihis 
point Dr. Siemens agreed, but he would not agrtle with 
Mr. Adamson in his proposal to give up the bending test 
for boiler and other work. M.r. Adamson is really in 
favour of decreasing the official tests and making_all tests 
accordingtothedutyto be performed by the steel. He stated 
that it is proposed to use thin steel plates for the chains for 
the Forth Bridge, and that experiments have shown that 
they may now be coupled by rivetting so as to secure 
a JOint equal to from 90 {>er cent. to 95 per cent. 
of the strength of the full sectwn. The greater strength of 
such plates as compared with the very mild steel neces· 
sary to withstand the tests, Mr. Adamson looked up_on 
as giving greater stiffness to ships made of them, but Dr. 
Siemens pointed out that the decrease of ductility 
does not secure greater stiffness of the structure-as both 
mild and hard steels are equally stiff within their 
limits of elastic extension-therefore, under the loads 
commonly applied in structures such as ships, the 
mild steel baa the advantage that it would bend 
instead of break under impact strain, as a collision. 
The bending test he therefore considers necessary, as 
showing the facility with which the iron will coldfiow­
if the expression may be used-under such circumstances. 
Tin-plate manufacturers are now using mild steel instead 
of charcoal iron, and they test the plate by bending. If 
the plate will stand bending bacbvards and forwards, 
each time hammered close, they consider it a prettr good 
plate. Such severe tests are also, it was constdered, 
necessary to prevent the work rivetted up over night 
from falling to pieces in the morning ; but as 
Mr. Adamson remarked, this will ever take place, unless 
steel is judiciously selected for the work, and the Presi· 
dent went so far as to say that cases of flanged and 
ri vetted work falling to pieces by reason of internal conflict· 
ing strains are now more numerous than they have ever 
been with steel since attempts have been made to use it 
for such purposes. For bridge work, the principal au tho· 
rities seemed to be agreed that steel of a much higher 
tensile strength than is consistent with the present 
tests for ductility might with great advantage be 
employed. Such a material could be produced 
at a cheaper rate than the mild steels, or he 
might say, the fine irons; and Mr. Snelus stated that he 
had now made many tnousands of tons for boiler and 
such work which will stand a tensile strain of about 35 
tons to the square inch, and give an ultimate extension 
of 15 to 20 per cent. Mr. West, of Lloyd's, explained the 
difficulty in which those he represented stood, owing to 
the conflicting demands of shipowners, ship-makers, 
steel-makers, and underwriters. He said that Lloyd's 
are as desirous as any one of reducing the 
tests, or of suiting them to requirements; but at 
present their real knowledg.e as gai.ned from steel· 
makers' and steel users' ev1dence, g1ven them under 
no constraint, showed them that at present the te~ts 
could not be reduced with safety. Mr. Crampton re· 
called attention to the fact that steP.l work does, to all 
appearance, spontaneously go to pieces sometimes, and 
that while such is known to be a contingency, it will be 
necessary to be on the safe side. He also referred to the 
question of the greater corrosion of steel than of iron, 
especially of the commoner kinds, but this question was 
not taken up. On this subject experiments are being made 
by t wo instttutions, but it is questionable whether much 
in the way of new facts will be gathered together. It 
transpired in the course of the discussion that the first 
Bessemer steel :Qlant was made and worked by Mr. 
Menelaus at the Dowlais Works, and that Mr. Menelaus 
was thus one of the pioneers at whoa~ cost tho early 
experiments were made before t he spiegeleisen idea was 
adopted. l\Ir. Picton's paper was followed by one " On 

This paper is purely of a historical character. It points 
out that with the free use of iron commenced the arts of 
modern life, and that every invention which contributes 
to our comfort is connected with the employment of 
iron. The progress of iron and steel, as constructive 
materials, is illustrated by a rapid glance at the history 
of things made with them. Though in considerable use 
1300 years before our era, it was, notwithstanding its 
abundance, one of the metals la.st brought into use. The 
employment of i ron by the Briton~ before Cresar'~ time 
and the ironworks of the R'>mans m Gloucestershtre and 
in Sussex, are referred to, as are also their primitive 
methods, which were replaced in the sixteenth century 
by ~he introd~?tion of the blast furnace,. The ear~y use 
of uon for milttary pu~poses, S.J?-d the wtde reputatton of 
thA Sheffield tltwtttle m the ttme of Chaucer, precede 
some remarkl:l on the beauty of medireval ironwork both 
in England and on the Continent, which are followed by 
others on the general introd~ction of the use of cast ir?n 
in the seventeenth ct~ntury, illus~rated by referen,ce t~ 1ts 
employment in pieces of large stze by Smeaton m 1t55, 
and sub~equently in the celebrated bridges of Pritchard 
over the Severn, a.t Broseley, 1779 ; Telford's, over the 
same river in 1795, at Buildevas · and the Sunderland­
Monkwear'moutb-brid~e, of 236ft. span, designed by the 
celebrated Thomas Pame, and opened in 1796. }.'he 
subseq_uent substitution of wrought iron for brtdge 
and stmilar work is illustrated by reference to Tel· 
ford's beautiful brid~e-1825-over the Menai Straits; 
Stephenson's ugly oridge over the same straits ; 
Baker's fine bridge at Runcorn i the .St. Lawrence, T~y, 
and other bridges. The. use of. uon m the s~am ~ngme 
as a locomotive or martne engme, and the mesttmable 
effects of their employment the. whole ~orld over, 9:nd 
the impulse which they have gtven to uon productiOn 
and construction, are followed by remarks on .the. use 
of iron in ships illustrated by reference to Faubatrn'R 
canal boats of i830, the Richard Cobden-1844 Great 
Eastern 1858 the fine vessels of the several great com· 
panies, inclucl'ing the just completed and most perfec~ of 
all passenger ships, the Orient. The credi.t of havmg 
invented ironclads is taken from the late L oulS Napoleon 
III., and given to En~land. This the Fr~nch will not 
allow although they will allow the oth~r clalDls made by 
Mr. Picton unless they refer to such thmgs as Mons Meg, 
made befo~e the English iron industry wa.s born. The 
use of iron for building purpose~ in the. C~ystal ~alace 
is refert·ed to approvingly as an ~ron bmldt.ng destg~e.d 
to look l ike what it is, instead of hke somet~m~ that 1t ts 
not, and its employment f?r firepr9of bmldu~gs, dome 
roofs, and floor girders, as m the P1cton readmg-roo~, 
l'eceive passing remarks, concluded by reference to engt· 
neers' general. negle~t ~o the third ,~lement in the anci~nt 
motto respectmg bmldmg, n~mely,, Str~ngtt c:ommodtty, 
beauty," and, to architects' meflictent, m~utuc1ent l;lSe <?f 
iron-" When employed, they have stnven to htde 1t 
from sight, and seem to apologise. to .themselves ru~d the 
world for being obliged to use 1t mstead of bnck or 
stone." 

Some Physical Changes Occurring in Iron at High 
'femperatures," by Mr. Thos. Wrightson, of Stockton-on· 
Tees. We shall, however, postpone this l?a,Per for 
another impression. A considerable party v1s1ted the 
Picton Reading-room after the preceding d1scussion was 
concluded. 

Though this paper was not scientific an~ hardly 
technical it soon proved to be a text upon wh1ch much 
that is i~portant to steel makers and steel users, includ· 
ing all interested in constructive work, was based. Mr. 
Head who was on the staff of engineers under Robert 
Stephenson when Thomas Paine's Brid~e was strength­
ened made some remarks of historic mterest upon the 
way in which this was effected by intermediateJirders, 
the Monkwearmouth folk objecting to the remov of the 
bridge then, and still considered to possess features of 
much beauty. Robert Stephenson once remarked that 
the brid~e was an unequalled display of ignorance of 
ellgineermg principles1 but in reply to this question, :Mr. 
Picton quoted a well-Jmown adage respecting stones and 

The proceedings of the day terminated with excursions 
in accordance with the programme to the Pemberton and 
Garswood Hall Collienes, the works of t he Wigan Coal 
and Iron Company, and those of the Messrs. Corquodale 
and Co., the White Cross Wire Company, and the 
Warrington Works of Messrs. Rylands ; and in the even· 
ing the annual dinner took place in the St. George's Hall. 

TnE AMERICAN I noN 'l'nAnE.-Accordlng to the Iron Age, con· 
aiderable apprehension is felt o.t Pittsburg that the upward 
movement which has lately taken place in the iron trade will be 
overdone, that it will stimulate importations, largely increase the 
production, and create labour troubles. 

• 
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THE FLOW OF RIVERS ROUND BENDS. 
ON the second day of the last meeting of the Institution of 

Mechanical Engineers, at Glasgow, Professor James Thomson, 
LL.D., F.R.S., of the University of Glasgow, exhibited a 
very interesting apparatus for the purpose of illustrating the 
theory of the changes of tho courses of rivers flowin~ through 
alluv1al plains. 'l'bis difficult subject was, we believe, first 
treated by Professor Thomson in a paper which he read before 
tho Royal Society, and printed in their "Proceedings" for 
May 4th, 1876. 

I t is very well known by everyone who has observed 
the little streams which flow down the sands of the sea·shore 
when the tide has receded, that their courses are constantly 
chaugiog, and that the beuds tend to become larger and 
larger, until the con,·olutions meet and an island is formed, 
the ends of the original stream silt up, and the origiual 
com·ae is converted into a deep pool. 

The experimental winding stream exhibited was con · 
structed of wood, ancl wall of tho section and plan shown in 
l<' igs. 1 and 2; the large arrows in Fig. 2 indicating the 
direction of the water in tho river. The direction of 
the flow of the water upon the bottom of the river at the 
various points in its course was shown experimenta1ly by 
three distinct. methods. The first was by stir-kin~ down pius 
at the various points where ita direction was w1shed to bo 
determined, and attaching fine cotton threads to the pins, which 
acted like flags in a brerze, the direction of the current at any 
point in the depth and at any place in the river couhl be 
determined. Another method was by planting small particles 
of nuiliu(l dye upon tho bottom of the river, and as i t dis· 
solved n blue streak was made upon the bottom of the river 
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which indicated the direction of the stream. T he third, and 
the one which resembled the action of nature the most, was 
by means of poppy seeds, which possess the p roperty of being 
only slightly heavier than water. 'l'he seed as it was dropped 
at the upper part of t he course was carried along and deposited. 

......, ___ _ 
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The directions upon the bottom of the river at the vario';lS 
points are approximately indicated by the small arrows m 
F'ig. 2, and it becomes at once evident how the banks at the 
outer side of a bend in a river are washed away, and the 
inner are filled up at their expense. It will ~ow be interest· 
ing to consider Professor Thomson's explanation of the causes 
which produce the currents indicated by the small arrows. 

' Vhen water flows round a bend the course of every element 
is curved, and somewhat resembles the shape of the beud, and 
as a matter of course there arises a centnfugal action which 
is exerted upon every pa1·ticle, and tends to make it rise 
higher on the outer bank than the inner, and take the form 
shown in the vertical section Fig. 3, across the centre of the 
bencl at x y, Fig. 2. 

Now, in consequence of the sides and bottom of the river 
by their surface friction r etarding t he velocity of thb 
film of water next to them, the centrifugal action is not 
exerted upon this film that is exerted upon the rest of the 
water, and a current is consequently set up from the outer 
circumference of the bend to the inner, which is indicated by 
the arrows in Fig. 3, and the sand and gravel is swe,Pt from 
the outer sides of the channel, and transferred to tho mncr at 
the point marked. 

The foregoing description of tho principles involved ~ill 
Give a general idea. of tho action of rivers; but as the questiOn 
1s very important and interesting, we nmst refer our readers 
to Professor Thomson's pnpcr, ah·eady alluded to, for o. more 
minute investigation of the subject. 

• 

NAVAL INTELLI GENCE. 
TilE H erreschoff torpedo boat, which did not answer eatisfar• 

torily at Portsmouth 1\ few monLhs back, owing to defects which 
arose in the machinery, has just been overhauled by tho dockynrd 
engineers, and been fitted throughout with copper pipes nod a 
double-nction pump for the supply of feed-water to the coils, the 
result b.eing that a couJ?le of su<;eessful runs. have been mnde. 
'l'he actton of her revennble steermg gear, wb1ch e~a,blcs her ~o 
steam at the same rate in any direction, was also exbibtted. She ts 
now to be fitted with tot·pedo frames and the usualapparat~a .for 
loading and discharging the Whitehead torpedo. 'l'he stt·1k1!lg 
peculiarity of this little craft, w~ich is 59ft. ~m. long and 7ft. 'ftn. 
bt·oad, with o. draught of 1ft. 3m., and !" d1splo.ceme~t of e~ght 
tons, is that its boiler, which cons1sts .of a c~tl of uon 
piping, weighs about one-tbi~d ~ess tb~n ordinary boilers of the 
same power, while its screw ts tmmeduJ:tely under the bottom a 
little abaft the centre of the boat, and 1ts balance-rudder below 
the keel. The engines are of the comP_Ound. type, al?d are 
placed in the bows and stenm can be ratsed m five mmutes. 
There is alsoo.novel~rrangement for the condensation of the steam, 
the condenser running along the bo~tom of the boat and forming 
a deep keel. A speed has been reahsed on t.he Thames of 15'323, 
knots and the boat proved very handy 1 stoppmg almost det~d when 
the engines were reversed from full speed to astern. The highest 
pressure was 150 lb. to the square inclt, and the maximum nu.m· 
bo1• of revolutions 400 {ler minute. The new tun·et shiP, Colossus, 
building o:t PortsmouthJ whic~ has be~n already described in our 
columns, 1s expected to oe equtpped w1th breech-loaders of 38 tone 
or more • 

• 
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P U ~[ P GEAR I NG- LEA M I N G T 0 N WA T ER W 0 R K S. 

I :or our b'lt imprc3l>iun we illu~l1.ll.:1l nnd dcscribctl the 
well work of the new L<:amingtou \\ atcrworks. \\' c now 
illustrate al)(we the pumping gear at the top of the ''ell. 
The engr:n ing re<Juires no descttption be) ond that which we 
gave last week. It is propel' to state, that the large well 
works were carried on by Alr. Davidson, now borough engi­
neer of . hefJield, before i\1 r. J erram's appointment to 
Leamington. 

LLANDULAS 

1\IR. G. B. J ERRAM, C.E., ENGINEER. 

"nsbed away by the carrcnt, the total ue,truclton of thi:~ 
pier occupied but littlu linw, and thP- loss of it imme­
diately camsed the collapse of the whole of the seven arches, 
and the entire demolition of the stru cture. 

Ycry fortunately, the accident occurred during the day, for 
had it happened in the middle of the night undoubtedly a 
dt·eadful catastrophe would h:wo been the result. As it was, 
tho dangerous state of the viaduct wns noticed immediately 
after the passing of a train, and only a few momeuts before its 
destruction, and, of cour.:~c, promJ_Jt steps were at once taken 
to stop the further traUic of tho ltnc. 

A short distance away from tho line, and situated on tho 
A DETAILED account of the reparation works recently car- banks of the stream, wore two small stone houses, and 

:ied out by the London and North-Western Railway Company these have met with the same fate as the viaduct, nothing 
mNortb 'Vales will prove interesting to many of onr readers. now remaining but the clebris to indicate the position where 

. '.!-'be floods of Sunday, ,\ugust 17th, which especially they once stood. 

THE HENEWAL OF TUE 
VL\D UCT. 

VlStted the North Wales di::.trict, are considered by the oldest The damage caused by tho floods was not confined to the 
residen~ in the nei~hbourhood nc,·er to have been equalled. district of Llandulas and Abergole alone, for the railway com­
~be ram, commencmg on the \)revious Friday evening, con- municntion was stopped by the partial destruction of a small 
tmned with but slight intermi!!Sl(ln unti l ' unday evening, and bridge near Aber Station, situated between Penuta.enmnwr 
the downpour on the aturday was ,·cry great, the force of and Bangor, and, as before, on tho Chester and H olyhcad 
the water as it rushed down the sides of the mountains being line. The railway lines between Denbigh and Mold and Den­
S?mething t errific ; consequently tho various streams and bigh and Ruthin were also rendered almost useless by the 
rtvers rose to an nlarming extent, and as the culverts aud destruction of the bridge at C'aorwys on the former line, and 
bridges were not able to con,·ey the large volume of water of the .Brookhouse bridge on tho latter. 
away, the roads and fields were Hooded over a very large area. As soon as the railway company became awaro of the 

Of course our readers wJII havo already obtained, through damage done to their lines, prompt action was taken to 
the medium of the daily papers, an idea to some extent of tho remedy as far as possible these mishaps, and a large number 
damage done by these tloods throughout the country, and espe· of omnibuse!i, phretons, brakes, and other conveyances for 
c•ally to t he lines of railway in North \\'ales. passengers, as well as carts for goods, were sent from Liver-

The viaduct at Llandnla.s is situntc1l on the Chester and pool, (;hester, Rhyl, Bangor, and other towns to the nearest 
Hol~head line between Llandulasan<l Pensarn- or Abergrle- stations to the damaged bridges. The bridge at Aber was 
•tattoos, about one anile from the former and two miles from soon made ready for work again by repairs of a temporary 
the latter, and about ball a mile from the scene of the terri- nature, and the trains from Holyhend, Carnarvon, &c., were 
ble accident that occurred near this place nhout eleven years enabled to p roceed as far as Llnndulas, whilst the trains ft·om 
ago. This viaduct spans a small stream which, in ordinary Chester could run as far as AbCI·gclo. At both theso stations 
weatl.er, is not more than 4ft. or 5ft. wide, and very shallow. ~ passengers and luggage ha1l to bo transferred to other means 
It rises in the mountains that overlook tho valley. of conveyance from one station to tho other, a distance of 

The viaduct under which tho stream passed- Fig. 1, I about 4~ miles. This method of tra.volliug on one o£ the 
page 2.1-l- was a subst.'\ntial structure o£ seven arches, each most, if not the most, important of the railway main lines in 
arch having a span of 28ft ., with lime::~tone piers and abutments, the kingdom, of course caused great delay, not only to 
each pier being 4ft. thick, '~ith douLle plinth foundation passengers and their luggage, but also to the mails and goods, 
4ft. Gin. and 5ft. thick, the height from the bottom plinth to the last-named having to proceed by the Uambrian Hnilway 
th.e springing of the arches bc111g 21ft., and from the top t·iiZ Afon Wen and Carnan·on, but this line was soon blocked 
plinth to; the] springing 17ft. The arches were of brick in with tho extra quantity of traffic. 
cement, and 1ft. Gin. thick. The gradient of the line was 1 in Tho railway authorities being fully alive to this great delay 
lOO down towards Chester. and inconvemence, at once commenced to make such better 

On the day o£ the demolition o£ tho viaduct, the waters of arrangements for the temporary management of the traOie as 
the stream being very high, and augmented by the incoming lay in their power. The Aber bridge bein~ so far r epaired as 
tide, swept with great f.:~rce round the base of the piers, and to allow of the passage of trains, tho attcntton of the company 
very soon loosened some of the stones of the third pier from was directed to the destroyed viaduct at Lln.ndulas. I t was 
tho Ll~dulae cod of tbe viaduct. T)lose etooes being quickly at first intended to make a tempor11ry footpt\th clown tho ajdo 

of the ::.loJpc.s uf the cu,;J,I .. klllcllt, '' it.h a woo.leu bt i lgc actOl!S 
the &tream, in ordct· that p..1ssengers might be brought up by 
the trains to e1ch side of the 'iaduct, and then walk from one 
si•lc to the other O\'er the temporary footpath, and then pro­
ceed on their journey ::v•ain. As it was considered that the 
inconvenience would stili be very great, even with this foot­
path, it was eventually determined to try the experiment of 
constructing a temporary road for railway purposes over the 
site, and in lieu of the proposed footpath, and immediately 
from GOO to 700 men were brought upon the works, and at 
once commenced to mnko this temporary road, ll.lld also to 
rebuild the permanent viaduct. 

The men were divided into three gangs, each gang working 
sixteen hours, and by this means the works were continued 
both day and night. There was some dissent amongst the 
men at the early stage of the works because of not being able 
to procure any accommodation, and particularly food, for the 
little village of Llandulas could not provide sufficiently for 
this large influx of visitors. This, however, wa.s soon 
obviated by the railway company supplying food for all, and 
it also provided a number of railway carriages for the men to 
sleep in, and by this means the works were enabled to procee<l 
with great rapidity. 

On August 2Gth, or <'ight days after the accident, tho work­
men finished the temporary road, which was in the centre of 
and about fi fteen yards south of the old viaduct, and over 
which a single line of rails was placed. The wooden bridge 
over the stream was fixed at a level of about 20ft. below tbo 
old line of rails, and this bridge was approached on either side 
by an inclined road cut out of the side of ihe embankment­
see Fig. 2a.--aocl swerving from the main line, and at a 
gratlient of 1 in 25, with a lead from the permanent lovel of 
the Abergele side of about 220 yards, and from the other side 
250 yards, to the centro of the br1dge- see Figs. 1 and 2. 

T he bridge was constructed with wooden frames aml 
tliagonal stays, with longitudinal timbers and ain. plauking 
on t ho top; this was covered with balla.st about 2ft. thick, 
composed of cinders, the sleepers cnrrying the chairs being 
laid in this ballast. The frnmos at the bottom were bedded in 
cemout concreto. A dctailcll clovatiou of this bridge ie given 
in I~ig. 3. 

Great caution bad to be exercised in "orkiog the traffic 
0\'er this temporary road ; the t rains as they approachetl 
being stopped at the top of tho incline, and a powerful loco­
motive was attached behind, in order to act as a brake in 
going down the incline, and to assist in getting the train up 
the other sido; with 'ery heavy trains two engines wero 
necesSt\ry at the rear instead of one. 

As only one line of rniltl wns laitl, crossover roads wcro 
employed at each onrl on the pormn.nent road in order to 
work the up and down lines. This bridge was thoroughly 
teste.l before being usotl , and was dulr insvectod 1\Ud 
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approved of by tho Bo:U'<l of Trade in!lpector. lly tho con· 
atruction of this road the trains wore enabled to run right 
t hrough from Chester to H olyhend. 

The new viaduct, over which tho traffic wns tur1\etl on tho 
17th inst., and '' hich has been coustrnctetl in ~>uch a very 
short space of time, has six piers, which wcrtl built upou t.he 
olU foundations after these loundations hall been thoroughly 
inspecteJ and r epaired whcro uecessnry. 

These piers are 4ft. thick above bn.se, and are built o[ glazed 
bricks, in mortar composed of one pnrt of PortJnud cement to 
ono part of clean snutl from Colwyn "Bay pits. Upon these 
}Jiers are fixed four s teel ~rit·dors, ouo under each line of rails, 
and two lattice ontsido gmlers. 'l'hese girders, which have 
been manufactured at tho works of tho London and North­
Western Railway Company at Crowe, are of great stt·ongth, 
and arc em.J?loyed instead of tho arches which originn.lly 
formed tho vu\duct. Upon theso are laid longitudinal tim­
bers, t o which the chairs ctm·ying tho ra1ls are seemed. 

As already stated, tho works wero continued as quickly as 
p ossible, time being o£ tho utmost importance, and in order 
that tho work might be carried on duriug the night the elec· 
t ric liJht was usocl, and this was quite sufficient to enable the 
men employed to continuo thoir labours without loss of time. 
T_hese lights-with Sorrin's lamps- were placed upon tho 
p1lastera of tho old abutments, two of the Gramme machines 
on tho Aborgele side-sec J.>lan Fig. 2- ancl one Siemens 
macbino on tho Llaodnlas s1de; tho former being equal to 
about 4000 candles each, and the latter to 5000 candles, each 
machine being worked at about 800 revolutions per minute. 
On tho Aber~elo side n wooden shell was erected fot· the 
electric mncbmes, and for two engines which were em­
ployed to work tho same. One engine of R·H. P. for the two 
Gramme's machines, nnd one of G-H.P. for the Siemens; and 
one boiler was employed to feed the two ongiucs, the water 
reqoiretl to supply this being llnmped. up from the s tream 
below by n r.mall donkey engme, wh1ch was fixed on t he 
bank of the stream, as in Fig. 2. 

In the engravings, Fig. 1 is nn elevation showing the orioinal 
viaduct and the bank connecting tho same, with a view oY tho 
t emporary road and bl'idgo. Fig. 2 is a plan of the above, show­
ingthepositionof the temporary road and bridge, shed for electric 
lights, carriages for men, donkey pump for the water supply, 
nod so on . Fig. 2a is a cross section of the embankment, showing 
the position of tho t emporary road on tho side of tho bank. 
}'ig. 3 is a detailed elevation of tho t emporary wooden bridge. 

LETTERS TO THE EDITOR. 
(We do not hold our1tlvu rupon1tblc j()r the opin~ of our 

e<n-ruponchnu.) 

TIDAL INFLUENCE IN MINES. 
Sm,-Under the bending of N otes and Memoranda, on page 

207, you refer to the phenomenon of tides having been observed 
in a coal mine in B ohemia, and from the concluding words it 
would apll!!ar to be quite new to the aat:aM of Berlin and 
Vienna. Under this consideration I have thought that it might 
be interesting to mention that a similar observation was made 
during the investigations made by direction of Mr. Robert 
Stephenson, C.E.i into the present and future water supply to the 
town of Liverpoo in the wmter of 1849-50. The town was then 
supplied from wells sunk in the red sandstone and the perme· 
ability of the measures Wl\8 being tested, when on comparing the 
yields at various levels there were such aiscrepancies as led to a 
repetition of the experiments. It was found subsequently that the 
engine bad to be eMed at certain times and quickened at others to 
maintain the water level in the well, and that such variation was 
about two strokes per minute, 50 to 60 gallons above and below 
the usual working speed, and that the greatest variation occurred 
about two hours after high and low water in the Mersey. When 
a well was standing t he water level did not remain t ile same 
b ut the rise and fall were not accurately noticed, as it was believed 
t o be due to the influence of pumping at other wells. I may add 
that I had eburge of the pumping experiments directed by Mr. 
Stephenson and called his attention to what I had observed, and 
received his instructions to continue the experiments with the 
view to verify them. I believe that my notes are in existence 
and if you thmk they would be interesting to your readers I wili 
make an extract from such as bear upon th1s question, and let 
you have some particulars of observations made every three hours 
wit h counter numbers, &c. WAI. WALLER. 

128, High-street, Redcar, Y orkshire, September 19th. 
rwe have no doubt that all available information on this 

subject should be mooe p ublic.-Eo. E.] 

TRE CLARK AND WEBB CHAIN B.RAKE. 
SIB,-No one who reads over the returns of continuous brakes 

for the six months ending in June last can fail to notice that a 
large amount of the progress made by the railway companies in 
t he application of continuous brakes bas been in A wrong direc­
t ion. Out of a total of 1381 vehicles fitted with continuous 
brakes during the lMt six months, no less than 293 or 21·22 per 
cent. have been fitted with the Clark and Webb chain brakt>, a. 
brake wt.icb has been refeatedly condemned by the B oard of 
Trade and by nil hnpartia observers. 'l'he London and North­
W estern Railway Company alone are reRponsible for 279 of these 
293, and have now-including West. Coast J oint Stock- 2228 
vehicles fitted with brakes, which, in the words of the B oard of 
'l'rade, "co.nuot in anx, reMonable sense of the word be called 
continuous brakes." l'he position t alcen up by t.his company in 
defiance of public opinion and of the repeated censures of the 
B oard of Trooe is indeed rema.t·kable, though a.n explanation 
may perhaps be found in a sentence from your contempo1·ary 
I ron, for June 21st, 1879, which says that "'l'he London and 
North-Western have been tinkerin~ year after year nt the Clark 
and Webb chain brake until a spec1es of affection has grown up 
for it , like that of a mother for a lame child." 'l.'hat the directors 
themselves have not confidence in it is, I think, made clear by 
paragraph six of the company's brake regulations, which says, 
·• For ordinary stoppages at roadside or terminal stations the van 
lhand] brake alone is to be used." Mr. Webb's own opinion of 
1t was expreBSed to the Railway A ccidents Commission on the 
9th of February, 1875, when he &aid " II we have this powerful 
brake introduced for ordinary stoppages without a separate brake 
for the ordinary working too, as sure as fate we shall come to 
grief some day." That the company's trains have repeatedly 
come to grief since then, sometimes in spite of the brake, at other 
times because of it, cannot be denit>d. The latest exam.!)le of the 
latter cla88 of accident occurred on the 28th ult., at Hammer­
anit h J unction, to a train proceeding f rom Broad-street. to 
M anaion House, when two persons were injured. The carriages 
of the train were separated from the engine by the chain brake 
being suddenly applied from the rear, and afterwards ran 
forward and came into collision with the engine, which had 
been brought to a stand at a signa]. Col. Yelland in his 
report, says :-"This slight accident and collision affords a fair 
illustration of the _system of brakes now in operation on the 
L ondon and North-Western Railway. The fracture of a coupling 
w ae due t.t> the sudden application of continuous brakes by the 
two guards in t he vnns when the driver whistled for the brakes. 
If t ho power of applying them hoo b een placed in the driver's 
han~s, they need not ha~e been suddenly, but only gradually 
applied, to enable the eng1ne to have stopped 11bort of the main 
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signal." 'l'bis is a direct Instance of an accident-- which might 
have had seriollll consequences-being caused by this brake. 'l'he 
list of fnilures in the Ja.~t return is also instructive, as it Ahows 
that this brake is not by any means to be depended upon.z,.even on 
th011e rare occasions when it is allowed to be wed. .ttere are 
somo of the causos of failure as spllcified in the last return :­
"January 2nd : Did not act effi ciently - flat pi~ worn on 
friction wheel. January 4th : U pright rod attached to brake 
lever broke, owing to a. Aaw in the il·on. January 4th : Did not 
take f>roper effect, owing to s~me grease having got on to f.ricti•m 
whee s. January 4th : Fa1led to act promptly, owwg to 
ice on friction wheels. January lOth : Did not take proper 
effect, owing to friction wheels having worn rather flat. 
January 14th: Did not act properly, owing to friction wheels 
having picked up some greaay dirt. January 17th : J:t'uilllt.l 
to net, in consequence of brake chain being frozen. February 
25th : l?n.iled to act, owing to friction wheels having been too 
closely adjusted. M arch 18th : Chain broke on brake being 
afplied. M arch 24th: Did not take propet· effect, in consequence 
o friction wheels being coated with ice. May 17th: Did not act, 
owing t o grease having go~ on t o. fri~tion wheels." The abo~e 
causes of failure are su6'ic1ent to 1nd1cate the character of t.lus 
brake, and, to the mind of any disinterested obser ver must stamp 
it as being thoroughly unreliable. The London and North­
W estem Company appear determined to p et·severe in the wrong 
direction until they are sharply brought to their senses by vower 
being given t o the Board of Trooe to "enforce the precautions 
which it bas declared to be necessary for the safety of the lives of 
passenger11." Until then, in the words of the Times of the 25th 
ult., "travellers must derive what satisfaction they can from the 
1•eflection that a boo brake is probably better than none, and tbe 
directors may perhaps profitably consider whether good brakes on 
competin~ lines may not have a tendency to ai!Sist in t.he diversion 
of traffic. • J. N. A. 

Bl'adford, September 20t.h. 

MARINE ENGINE GOVERNORS. 
S1n,- It appears that in my letter of the 12th inst., in refer­

ence to a pneumatic marine engine governor, I have committed 
a. mistake. I placed a. diaphragm in the wrong position. I am 
much obliged to " \V. 1\[. M:. " for a correction, but I fail to see 
tbo.t it discloses any difference in the principles involved. Either 
of fi vo unit'.!, or three n.nd two a.dded to~ether m ake five all the 
sl\me, and the throttle valves of many marine engines t hat 
require something of a hammering p1·ocess to move them are still 
dependent- in the case of the use of the pneumatic governor in 
question- upon a tube or column of confined air, or vacuum, as 
the Cl\Be may be, some 50ft. t o 100ft. in length to move them. 
Now, as there is not much power required to do it, the writer has 
been familiar with the working of too many throttle valves that 
worked quite stiff enough to retain the wc.ter in "the 
vessel at the stern," or, on the other hand, prevent its 
admission; and this cnlls to mind a defect iu the design of the 
original By-wheel governor now in general use, and which defect 
t.his pneumatic governor is possessed of even to a. greater extent 
in each of two ways. I say greater extent because the length of 
the spring is greater. On the original fly-wheel governor, a.<1 
patented, the impetus of the By-wheel effected only through the 
winding up of two cords the closing of the valve, the opening of 
it being dependent upon the force or strength of the reacting 
spring of the governor. Though the winding up of the cords 
wouldJ.romptly and positively close the valve as nearly as 
requir , the spring supplied the only power to push it open; and 
in the working of d1fficult throttle valves, except so far 
that the slack was taken up by centrifugal force, the 
cords might be seen banging n.s loosely as the traces between 
a tram-car and the horses when the latter slack their 
speed. 'l'he substitution of the winding drum and cords by 
the quoorants and connecting rods completed the governor for 
working bot~ ~ays. wit h egual force and. " \V. M. M." very 
properly credit'l 1t w1th openmg the vaive wtth promptness equal 
to that with which it closes it, and this m aintains the speed of a. 
ship. 

The impact of a fly-wheel SOin. in diameter, 150 lb. weight in 
the ring, and revolving at 100 per minute, is equal t t> that of a. 
heavy sledge hammer, and is Irresistible by the most difficult of 
throttle valves. It becomes t hen only requisite to keep the 
driving baud or gear in efficient order, and simultaneous action 
with the engine and truthful regulation becomes positive. It was 
the possession of this mechanical advantage that led to its sub­
stitution of the original balance, or " four-ball centrifugal 
governor. 

What " 'N. M. M." says of carelessness in regard to driving 
bands or g_earing, &c. , does not occur on steamers that are under 
general efficient management. Such managers of the different 
"liners," a.s Mr ... Wallace, of the Canada line; Mr. Lamb, of the 
Peninsular and Oriental Company; Mr. H orn, formerly of the 
St. P etersburg Company ; or the late Mr. 'Ihomp.>on, of the 
Cunard Companr; and others that ct>uld be mentioned, would 
not allow an engmeer to remain in their employ for a moment 
who was not up to his work in this particular. The attention 
of the Board of Trade should be called to such steamt>rs as are 
under loo8e control. 

"\V. M. M." says "there are engine makers who do not 
approve of governors on marine engines at all." This is easily 
explained. AmODJP~t the manx caaes in the early days of the 
governor exploitat1on, where 1t was acknowledged to be "all 
very well, but it won' t pay us," it may for this J?Urpose suffice at 
present to refer to a. single instance in the exper1ence of the late 
Mr. J obn H amilton, without the assistance of whose untiring 
perseverance it. is still possible, irrespective of the value of the 
thing, that the governor even at this late day would have made 
but little show, as Mr. Humilton related it on soliciting the 
patronage of , one of the princira.l steamship builders of 
the kingdom, he received the reply-" Y es, Mr. H amilton, it is a. 
good thing- a. first-rate thing-but we make more out of repairing 
broken engines than by building new ones." Whilst we could 
not expect such candid confessions n.s this from many, we may 
be sut·e that but few will work against what they consider their 
own interest. 

In my letter t o THE ENOTNEER of the 12th inst. I intimated 
that there was no Habilitr in the way. of patent fees on the fly. 
wheel governor. l here IS an except1on, and I must beg leave 
here to apologise to the owners of patent No. 1, 1868, for a 
similar governor, which hM, amongst other ad\·antagea, the use 
of a larger driving pulley to a given speed of the By-wheel, in· 
creased power over the throttle valve, and great compactne88 in 
form. '1'. Su.vER. 

Royal Exchange, Glnsgow, Sept. 2211d. 

THE FUTURE OF THE WELSH IRON TRADE. 
Sm - Having boo a wide and varied experience as manager of 

a W elsh ironworks, and been accustomed from youth to every 
detail, I have been asked to give my opinion of the future of the 
iron trade of South Walesb and do so, feeling that I enter upon a 
theme of great interest, t at in many respects it is a delicate 
one, and that, with tbe exercise of every care, I must tre~ upon 
somebody's corna, and to a few, interested in the retention of old 
conditions, give offence. Such will be unavoidable, b ut I must not 
be blamed. We stand on the margin of a new era ; the old 
lamps must. be given away for new ones, and it will be l\8 idle 
an1 as .foolish t o blame me for my statements and my advocacy, 
as tt w1ll bo to condemn the supporters of co·operation, or the 
introducerA of American produce. 

It is our fate, I will not sa~ fortune, to live in n time of great 
and wonderful changes, and ust as our fathers were able to point 
to the steam en.gin~ and ot 1er great in ventions, so have we to 
reflect til at we h ve m nn agll when the manual is giving way to 
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the mechanical, and brain instead of muscle effecta the grut 
reforms, many of them Augean-like in their chnracter. 

If our age ever becomes mythologised our r;Olls will he men of 
spare fram e,. and ample forehead11, or t.he paintel'l! will sin. But, 
r,ou will aay this baa nothing to do with mv subject. I aubmit. 
1t has, and will show it by entering upon the matter of whioh 
this is the threshold. Arcbreologically the centurieat are di vi led 
into drift periOtls, stone periods, copper period11, ant.! iron perioda. 
Now we enter upon the period of steel, nod whoever talka of 
going back to old-fashi oned iron is about as sensible as he who 
would think of resorting to wigwams or kraals. 

The position of iron works at the beginning of the iron era waa 
at the "crop " of the coal, in pJaceg suggested by the denuded 
state of the .. trntn.; nne! the early operations in worlcio:; iron minea 
and coal b~ve been likeued to the scratching of old hens, nnd the 
tumbling into the furnace of the results. Now the scratching ia 
ended, and with the discovery of new processes, those of B essemer 
and Siemens, and the greater adaptability of foreign orea to steel 
making, the old \Velsh ore hn.s become more expensive to work, 
having to be sought for in deep pits, and at gL'eat outlny, thua 
completin~ ita fate, and almost driving it out of the market alto­
getbeJ', 'l 'be early condition of iron .working was very Prim.itive. 
It was the open hearth system, wtth two tuyeres, br10gmg a 
pressure to bear of 1i lb. to the square inch, and the contrast 
betweP.n this and the closed vessPI and converter of the new 
system, with a preBSure of 25lb. to the sttuare inch, is as remark­
able a one as any field of labour can exhibit. It bll.B revolution­
iijed the whole iron world; the puddler ond the refiner have been 
dispensed with, and the country bas been shown the practicability 
of making steel or homogenous iron of any texture, hardness, or 
of malleability by the Bessen•er and Siemens processe11, with the 
retention only of the roller man of all the varied classes once 
employed. 

Now let us see how much has been proven. First, the leuened 
requireDJents of \Velsh iron ore, and now by the old proceasea 
the depreciation of the old plant. Take any of the old works on 
the hills~I>Jymouth , Nanty~lo, L lwydcoed, Blaina, and what are 
they ? .l:'erfectly usel~~s for the new iron ern, and the eooner 
melted up the better. Cvfarthfa is better placed in this respect, 
and the mills and furnaces having been kept in good ordt>r, may 
turn out the old-fashioned iron in the le3.8t expensi\'e mode of any 
of the old works, if a demand, coupled with the offer <'f :t. better 
price than now exists be made ; but while I place Cyfartbfa in a 
somewhat exceptioM\ light, I must add that if it should re-start, 
that start. will be only tempo1·a.ry and spasmodic, u11less the 
M essrs. Crawshay avail themselves of the new mod11s, nnd resort 
to the appliances of mechanical labour, instead of falling back to 
the traditions of Mr. Robert Orawshay's youthful manhood. I 
never knew whethe1· t.ho late iron king ever eaw the wonderful 
processes of steel maldng, and contrasted them with the old formlua 
with which he was so well acquainted. If so he must have been 
s tartled to see the mi xture of ores put into furnace, and t he pig 
run into the converter, and, without rest, turned out into the 
finished bar or mil. 

I have often thought that this age of wonderful fact is sur­
pMsing the Munchausen tales of our grandfathers• times. There 
ts the telephone, to which the wonderful trumpet of the baron is 
a penny whistle, and now the romance of the American, of the 
cow put into a mill, and coming out nicely jointed and ita hide 
tanned and horns polished, &c., is nothing compared to the earth, 
simply heavy earth, which, put into the furn ace, comes out even­
tually rail, bar, needle, sword, frying-pan, kettle, and a thoueand 
articles of domestic use. 

No matter bow great the distance between portions of the steel 
work11, means have been found to keep the steel sufficiently hot to 
carry on other processes. Still, as it is better for mills, rolls, and 
furnaces to be close together -and the closer the better-this gives 
another death blow to the scat tered iron works of the past. 
M any of these covered a mile in extent, and if an ironmll.Bter 
were now to enter upon the t1·ncie and planned his works properly

1 instead of a mile, he would be satisfied with a couple of hundrea 
yards. And what does this bring us to ? What I ask is the 
natural sequel? First, that Welsh iron oro is of lessened 
value ; secondly, that manual labour has given way to 
mechanical ; thirdly, that the old plant of ironworks is 
useless ; nnd now tho necessity of bringing the sections of 
a 11teel works into closer proximity with eaclt other, points 
to the certain issue, the abandonnttnt of old sites and the 
sta1·ting of new ones. A part of my creed is that I believe in 
the t·esuscitation of the Welsh iron trade, but it will be in the 
form of steel or homogenous iron, and the site of the new life 
will be-where? Wh_y on the seaboard ! This is obvious for 
several reasons. (1) Spanish or foreign ore is better adapted for 
making steel than \Velsh ore, and the coals formerly used, and 
considered best h·om the northern crop, are now held not to be 
so indispensable, because it hn.s been found that coals situated 
nearer to a seaboard are to be had of a quo.lity better adapted for 
ironmaking than that formerly used at most ot the old iron 
works on the hills. This coal, ranging from Uaerphilly to the 
Mumbles H ead on the southern crop, is excellently adapted, and 
from its proximity to the shore, would lessen another important 
item of expense if the situation of ironworks be changed. 

And this bring& us to my lASt factor. In the resuscitation of 
the iron trade is Cardiff or Newport to take the foremost posi­
tion ? Cardiff capitalists have already embarked considerably in 
shipping, with a. view to the full development of the Spanish ore 
trooe, nod it hn.s paid them. Will other capitalists also take the 
next step? 

To my thinking the Marquis of Bote might take the subject 
into bi11 thoughtful con11ideration, having a deeper interest than 
anyone, and in the probable formation of new docks arrange for 
the new iron era. }'or I maintain that as foreign ore yields three 
time» the quantity of W elsh, n.s coal is cheaper at seaboard and 
expenses lessened to a triAe in make, the new furnaces will be so 
arranged that from the ship and not from the t rain will the ores 
be poured into furnaces, nnd the ship that bring:s in the ore from 
Bilbao will be the one to take out bars an d rails over sea ! 

This may be taken as startling, n.s revolutionising, but who 
that has followed my course of reasoning will deny it, and for the 
purpose there is ample scope along the marshes. Already the 
subJect is unde1· careful discussi\ln at N ewport, and it has been 
suggested that from the new works formed on the marshes suffi. 
oient slag would in time be obtained, that would make the 
marshlands as substantial as any other. But Cardiff is properly 
the scene of tbe new location. It bas all the requirements to meet 
the demand, and as people will be enabled to live more cheaply 
there by having good stores of foreign produce, labour in conse· 
quenoe will be reduced to the required point. 

I do not claim the $'ift of foretelling the future, but who can 
deny the almost oe1·tam possibility of these things coming to paes, 
and while the mountain land will continue to be large colliery 
districts for hundreds of years, the great producing quartert 
Cardiff, will be the sc6ne where the raw material will be workea 
up and sent away by rail and sea. 

These are my views, and to many who have invested 
largely in works, like ironmasterat or humbly like cottage pro· 
prietors, they may not be acceptable, and may lead to discuss1on. 
But I submit that the wiser course will be to prepare for the 
inevitable, not like the sailor furling his canvaa against the etorm, 
but making ready for the tide of good tha.t is coming again into 
~ales. I>. 

Cardiff, Sept. l=S=th=. ============= 
L ONDON AsSOOlATION 01!' F OREMEN ENOlNEERS. - At the 

sitting of thi11 institution to take plnce, a t 8 p.m. , on Saturdayi 
the 4th prox. at the Cannon Street H otel Mr. Micha.e 
Reynolds will reG.<! a paper entitled "Practical Notes on Engine 
Drtving." 
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RAILWAY :\IATTF.RS. 
Tmt UniW St.nte,. R.f iiUWJ Oa;rltt rontAins re~rts of the bying 

of track on new raihtli\(IK thus far this yea•·· l'he total is l:J.tU 
miles ~ainlit 100:i mil<'tl reported for tllo same pe1·io1l in 1~78. 
943 i~ H177, 1231 in 1 iii, 607 in 1875, 91G in 1874, 2028 in Hl73 
and 34,585 in 1872. 
M~BS. Wrrry AND WYATT, or Fenchurch-street are now 

Importing mules from Spain for working tram can, the London 
1'ramway Company being the fir~~t to substitute mnles for horses. 
It is claimed that a mule can be kept for £ 11 per year less than a 
horse. This is an important question for more or le s impecunious 
tr&mway companiea. 

GnEAT progress continues tu be made with the St. Gothard 
tunnel. Three thousMd workmen are eng~ed between F luchen 
and Goeschenen, and sixty boarding and lodgmg-houses have been 
constructed for their accommodation. Next year 5000 men will 
be gathered together in the same district, and a hoRpital bas been 
specially erected a.t Wasen, supported to a large extent like that 
at Altorf, by contributions from the tlllJ)/oyu themselves. Ten 
t housand kilogs. of dynamite nre used evel'y month nt the works, 
and double tha t quantity of lime nnd cement everv day. 

LAST Saturday, two yeara from the date of laying the first stone, 
the new stone viaduct over the valley at D enby Dale was 
finished by the fixinA' or the keystone of the la.st arch. 1'his is 
one of the most substnntinl works in the railway world. Its 
length is llOOft., and greatest height 126ft., and it consists of 
twenty·one nrchee or 40ft. span, supported by sixteen piers and 
six abutments. The contrnctora are M essrs. Naylor Brothers1 who with eight steam engines and fifteen horses, have movea 
100,000 tons of material, or about 200 tons for every working day. 
The estimated quantity of timber and plant is 1000 tons. 

W ITH regard to the project of the German Government fot• the 
purchase of rnilways, the Indtpendanct Btlge says the treaty 
relates to the most important Pruesian lines not.nb!Y_ those 
of B erlin·Stettin, Magdebourg-H alberstadt, Colo~ne-Minden, 
Berlin·Potsdnm, Berlin·Anbalt, and the Rhenish Railway, form­
ing altogether a network of 4700 killlmetres in length, and repre­
senting a capital of about 1,000,000,000 marks. Up to the 
present moment the conventions relating to the first two railway 
lines are alc.ne t~igned; the others have still to be approved of in 
the general meeting of sbnreholders. 1'he chances are not all 
the same; for instance, the purchase of the Rhenish Railway is 
beset with many difficulties. 'l'he acquisition of this line and 
that or Cologne-M inden would give the Government a great 
influence over the traffic with Belgium and the L ow Countries. 

PROPOSALS having been made to the Bradford Corporation in 
connection with t.he lnying down of tramways within the borough, 
it bas been decided that the corporation shnll take up the matter. 
At the next meeting of the 1'own Council- in October-it will be 
determined tu1 to whether an npplication shall be made to Parlia­
ment for a P rovisional Order, authorising the corporation to lay 
down tramwnys, commencing at the top of D arley·street, and 
extending alonlf Mnnningham-lane to the borough boundary. 
Another line w1ll start from Peel P nrk, and up Leeds-road to 
the boundary at Bradford M oor. 1'be third trnmwa.y would 
commence near to the Mechanics' Institute1 and would traverse 
the new Sun Bridge-road nod Thornton·roaa, to F our Lane-ends, 
in the direction of Allerton, Daisy Hill, &c. '!'here is a. steepisb 
rise up Manchester·rot\d, but not so steep as the ascent of Sun 
Bridfbroad, but, rather singularly, the scheme dCJes not provide 
for ncbester· road, one of the most populous distr icts in the 
borough, and where a tramway would prove very useful, and 
would be almost sure to pay well. Other trnmwo.y schemes bave 
been mooted1 but they htwe never got much farther, and one was 
wound up wttb considernble loss to the promoters. 

WE btwe to record the completion of a most important wcrk in 
connection with the doubling of the London and South-Western 
Railway Compnny's narrow gauge liue of rnilway to the \Vest of 
England.J.. viz. , the doubling of the Meldon Viaduct, two miles 
west of u kehampton stntion. The viaduct is constructed of iron, 
in six 11pans, of OOft. each1 the hei~ht in the middle being about 
160ft. The viaduct bns ueen douoled at a. cost of abont .£15,000, 
from the desib'TIS of the company's chief engineer, Mr. ,V, J acomb, 
Memb. I nst. U.E., by M e11srs. H ead, 'Vrightsou, and Co., of 
Stockton·On·Tees, under the aupervision of the company's district 
engineer, Mr. B. J. :F isher, M emb. Jnst. C.R, and although a 
work of great magnitude, and attended with mnny risks, has 
been carried out with such care that no mishap of any kind in 
connection with it baa OC('urred. The new widened portion of the 
viaduct wAA lt\.<!t week inspected on behaU or the Board of Trade, 
by Major·Genera.l Hutchinson, R.E., and subjected by him to 
very sc,·ere tests, which entil·ely satisfied him of the strength nnd 
stability of the strucLure. The work bas been carried out for the 
contractors in a most able manner by their representath·e, Mr. 
Cla1k 'fhe doubling the line or railway from M eldon Viaduct 
to L id ford is in a very forward stnte, and will be ready fot· open­
ing in a few weekn, when the London and South-,Vestern Com­
p:my will have a complete double line from L ondon as far as L id­
ford towards P lymouth, it having durinl:: the lnst few years 
doubled its line from E xeter to Meldon-twenty-ei~t miles ; 
the remaining section, now nenrly completed, from eldon to 
Lidford, being a further length of eight miles. 

A ccruoos contrtu~t of the proportionate receipts and expenses 
on railways is afforded by some official s tatiatics in regard to the 
Great Nortbem R ailway-one of our typical passenger railways. 
These r~cts may correct some misapprehensions as to f:be sources 
of receipts and expenditure on railways, and the contrast afforded 
by little moro than three years' working is instructive. F our 
years ago the receipt.! from P,&SSengers, par1:els, mails, &c. , were 
equal to 4'89s. per trnin mile; in the last half of last year­
corresponding half.yenr-they were 4·2&. per train m ile ; and in 
the first ball of this year they bad sunk to S·73s., it being always 
borne in mind that the latter half of the year is the more 
remunerative one. I n 1875 tho roceif ts from merchandise and 
mineral tmffic were reported as equa to 5 '48s. per train mile; 
in the corresponding half of 11\St year t ho receipts from these 
sources were 5'528. per t rain mile; and in the fi rst half of the 
current year they were 5'39s. pet· train mile. Adding other 
slight items or expenditure, the receipts over the whole t rain 
mileage-passenger and goods-of the company were, in the 
earlier year, at t he rate of 5 ·29s. per train mile ; in the corre­
sponding period of last year, 4 '!>9i!.i and in the first half of the 
prennt year, 4 ·G9s. Thus though tne gross receipts of the com­
pany are incrensing, they nre not incrensing eo rapidly as is the 
train milenge the running of which earns them. As to the 
expenditure. tho figures nre instructh e also. F our years ngo tho 
maintEnnnce of way, works, and stations cost 6'20d. per train 
mile; in the corresponding hnlf of last year it cost 5'91d.; nnd 
in the first bali of the present fear t he cost was 5·G3d. F or 
locomotive power the charge was, m the earliest balf-yenr named, 
8'1i9d.; in the contraating half of last year, 7 'G3d.; and in this 
year, 7'8ld.-the change being chiefly due to the reduced price or 
coal. The traffic expenses are the costliest item ; they were, 
four yeara ngo, 11'1&1. per mile ; at the end or last year, n ·Od. 
per mile; and a t the present time, 10·GOd. per mile. Com pen· 
aation baa fallen from 1&1. per mile to ·67d. and ·55cJ.; law 
charges are practically unchanged, and general charges ba.ve 
fallen ·20d. per mile. The only noticeable increases are in t he 
coet of repairs to carriages and wagons, and in rates and taxes. 
'fhe total coat was, four/ears ago, 2'77s. per train mile; and, in 
the corresponding perio of last year, 2'66s., whilst for the pre­
eent year the nmouot ba~o been ~·63a. 'l'he reductions, therefore, 
in the expenditure have not been so large as t ho11e in the receipts. 
In the cost of many materials there have been large reductions, 
but there has not been an applicntion of the pruning knife so 
fully in other d irection&, and it is probable that on our chief 
railways the example set by the N orth British in the reduction 
of aalariee and wagee may have to be followed. 
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NOTF.S AND MEMORANDA. MISCELLANEA. 
M. RAOliLT hiL'I shown that pm·oUH nickel absorbs bydroge!l 

when it is employed 1\!1 t.hc lllAf:netic clectrodo in t.hc dccompol'n­
tinn of ncitlnlat.ctl wnte1'. 

ON t he t at October the new telegraphic treaty be tween Be~gium 
and the N etherlands comes into fo1·ce. The c0.11t of a IIIUIJ'Ie 
telegrnm hctween the two countries will ben~eforth be half ,. 
franc. l!'or each additional word the cha rge will be G ceuts. I T id saill in tho Unite« S tates that M. Hippolyte Fontaine's 

opiuions have been &upported so universally in condemnation of 
Mr. Edison, that it is now suggested that the patented and fu~­
lished discoveries of the latter are only a blind to concea Ius 
movements, and that he is really working in some other direction. 

'l'uE relative CI)St of rival t,'l'ent guns ill a,n, iml!ortant factor in 
the gunnery problem, and i11 ns foJlo\\11 :- l~e Krupp 11te~l gun of 
70 tons, £22,000; the Arm~trong 100 tou co~led wr!lugbt n on gun 
£16 000 · the W oolwich- }1 raset'-wrougt.t tron co1l gun, 1!0 tons, 
£10;000.' 'l'herefore two 80-ton guns of the W oolwich . type can 
be constructed for the cost of one of their Gennnn M\•nts, and 
leave £2000 to the good. 

OvER fi fty patents have ~een obta~ned f~r cow mill.cers, thir­
teen in J~nglnnd and forty m A men ca. 'Ihese machmes have 
been divided into three cla.sses. First, tube milkers; second, 
sucking machines ; third, mechanical handmilkers. The first arc 
tnpperto, the second suckers, and the third squeezers and strippers. 
Some devices are formed of combinations of these classes. As 
yet no one machine can be considered a success. 

M. L EON 'l'&'ISEHENO oe Bout• has ingeniously modified tho 
common anet·oid barometet· by subRtituting fo1· tho train of clock · 
work tel'minnting in a pointer a mirror mounted on a jewelled 
axis which is 1·ntnted by the rise and fa ll or the exhau~ted 
receivet·, nnd its ind icntions l'ead off by a Rmall telescope by 
reflectilln h·om o. g rnduo.ted scale. The Rensibility of the insLru· 
ment iR said to be much increased, o.nd nll errors due to o. long 
train of wheclwork nre eliminated. 

M . A . GonoE.N has succeeded in malcing an a r tificial deutoxide 
or manganese, hnving all the properties and characteristics of 
polianite. I t was obtained by heating nitrate of manganese, very 
slowly and for a considerable time, a t a temperature of fro111 
155 deg. to 1G2 deg.- 311 deg. to 323·G. deg. l<'ab.-in a glass 
phial plnced in a bath of oil ot· pRraffine. IDs experiments 
confirm the l~ypothesis which was published in 1860 by .M.M. 
Sainte-Claire Deville and Debray. 

GurAl\D discovered umliuo1 about the year 18G9 in some com­
mercial platinum obt.nined from Russian ores. He baa lately pub· 
lisbed an account of it. Next to silver it is the whitest metal 
known. It is t\11 malleable as the purest plntinum, but much more 
ductile; and it is nearly as soft as lead. Its melting-point is 
about the snme as that of plntinum, and it is not volatile. 
Its specific gravity is 20·2.3, ond its moleculAr volume, like 
thnt of oamium, platinum, nnd pnlladium, is 6·25. Its ntonlic 
weight is 187'23. This metal bas very nearly the same chemical 
properties ns platinum. 

0.b' mixtures of metals which become liquid at temperatures 
at or below the boiling point of water, there are several known1 some of which nre placed in convenient order ns follows :-(1J 
D 'Arcet's-Bismutb, 8; lend, 5 i tin, 3 parts. This melts below 
212 deg. l~ah. (2) W allcet·'s-Btsmuth, 8 ; tin, 4 ; lead, 6 parts i 
antimony, 1 part. 1'he metals should be repeatedly melted ana 
poured mto drops, until they can be well mixed pre\'ioua to 
fusing them togetbe1·. (3) Onion's-L ead, 3; tin, 2 ; bismuth, 
5 par ts. Melts nt 197 deg. F ah. (4) If to the latter a rtet· re­
moving i t from the fu·e, one pnrt ol warm quicksilver be ndded

1 it will remain liquid at 170 dig. Fah., and become a firm solia 
only at 140 deg. J!'ab. (5) Another-Bismuth, 2 · lend, 5; tin, 
3 part6. M elts in boiling water. Nos. 1, 2, 3, and !'i are used to 
make toy spoons to surprise children by their melting in bot 
liquora. A little mercury (as in 4) may be added to lower their 
melting poin ts. Nos. 1 and 2 are specially adapted for making 
electrotype moulds. :French clicbd moulds a re made with the 
alloy N o. 2. 'l'hese alloys are also used to form pencils for 
writing, also ns metal baths in the laboratory, or for soft solder­
ing joint.!. 

M F.SSB.':I VAUDllfEL A..~D BECK, of H anau, have invented a lamp 
which is made entirely of glai!s, the use of which they claim to be 
attended with very considerable advantages. It is chiefly 
intended for petroleum and spirit lamps. A ser ious of experi­
ments have been made with it at the instance of the Tecbnisches 
Orgnn fUr Gewerbe und H aushnultung, and the report given in 
its columns is decidedly favourable. 'l'he flame clings closely to 
the wick so that lighted lnmps may be card ed about without 
fear of titeir being extinguished by sudden dmughts ; moJ·eo\·er, 
no sparks are liberated from it. With an equal amount of th is 
wick turned up, a. much brighter nnd clearer light is obtained 
thnn where cotton ones are used. 1' he smoking is greatly t·educed, 
and nt least 10 per cent . of oil is saved. There is scarcely any 
wn.ste of tho wick itself, o.nd the tt·oublesome tl'immiog and 
cutting to which lamp burners are accustomed is altogether 
needlessi for no portion of it is carbonised. Used in spirit lamps 
it A'feat•y inc.renses the heat of the flame, and finally it can be 
prllduccd and sold at a very cheap rate. ' Ve have not yet hent·d 
where the uow wicks can bo obtained, not· bns any clesc1·iption of 
the wiuk yet been publi11hed, probably because the patents twe 
not yet complete. 

IN 1876 G. Vnn det· 1\Iensbrugghe demonotrnled the two 
following propositions :- (1) If the uppet· free byer of n liquid 
mass undergoes nn expansion, it becomes cooler ; if, on the 
contrary, i t contrncts, it becomes warmer. (2) I n each case thet·e 
are developed in the mass thermo-electric currents, with in­
tensities inversely proporLioned to the mass, and directly 
proportioned to the surface variations. H e applied these 
p ro(>I)Sitions to the explanntion of the movements on the surfaces 
of soap bubbles, the alternating movements of liquid layers on 
other liquids, the occasionnl extraordinary production of heat in 
a solid when moistened by a liquid, the thermo-electric curren ts 
developed by vnriations of extent in the surface of separation 
between two liquids, the enormous electric discharges in storms, 
the maintenance in a liquid st.nte of the little drops which form 
clouds and mists in a freezing atmosphere, the exceptional 
pbenomer.a presented by some alloys near their limits of greatest 
density, the intense heat which is required to detach a volatile 
liquid from a porous surfnr.e, the phenomena. of ebulli tion 
observed in Donny's classical experiments, H anston's relation 
between m et eorological Rerturbat10ns nnd magnetic variations, 
the movements of bubb.es of o.it· in levels and vapour bubbles in 
the cavitie11 of minerals, and Savnrt's phenomena in liquid sheeLs. 
I n a recent paper he has extended the application of his formulas 
to the loss of bent in a jet of vapour, the increasing energy of 
waves, the formntion or bars at the mouths of rivers, and the 
motion of the U ul£ Stream. His explanations are, says the 
J oumal nf the Ji11'a11/din I nstitute, nll vet·y ingenious, and many of 
them are confirmed by entisfnotory experiments. 

'l'uAT portion of the west const or Africa which lies south of the 
river V olta furnishes us with our principal supplies of palm oil. 
Nearly o. million hundred Wt'ights of thi11 oil are annually imported 
into Great Brit.nin, of tbe value of over a million and a half 
sterling, its principal ueo being in the manufacture of soaps, 
perfumery, candles, and similar articles. Among the natives it 
ts highly valued, both for food-taking the place of butter- for 
lighting and cooking purposes, and for anomting the head and 
body. 1'he eo-called oil, which is, rather , a fntty substnnce 
resembling but ter in nppenrttnce, ia obtnined from the fruit or 
several varieties of palms, but chiefly from that of the B!>ecies 
known 1\8 Elai• uui7UtTUi8, which gl OW8 in abundnnce on that 
part of the western coast of Afr ica after which it is named. So 
thickly do tbeso trees grow, and so regular and rapid nre their 
supplies of fruit, that in some localities where the regular collec­
tion of tho produce is not practised the ground becomes CO\'ered 
with a. thick deposit of the oily, fatty matter produced by the 
r ilJO berries. According to a Melbourne paper, deposits of palm 
" oil," which may almost be called "mines" or vegetable fnt, 
exist in some parts of the Gold Co!Uit which, if not in themselves 
worth working, at lenst prnctically illustrate tho natural wealth 
or the countr?:' in such productions and indicate its undeveloped 
resources. 'I hese " mines" would probably not rel?ay t he cost of 
exploration, as the p alm oil is apt to become ra.nc1d, and value· 
less for i ts general uses a rter long exposure, though for such 
purposes as candle making these deposits might still be valuable. 

• 

I T is reported that the Russian Government is maki!lg a con· 
tract with American shipbuilders for the construct1on of a 
numbet· of ocean cor vette cru isel'a to cost n ineteen and a.-half 
millions of dollars. The contt·nct, it completed, will probably be 
awarded either to Cramp nnd Sons, Plliladelpbia, or to John 
R onch and Sons Chester, I> a.; in either case giving employment ' . to seveml thousand mechamcs. 

LAHGE ironwo1·lcs rwe being put down a t Savona, Italy, for ~he 
manufacture of rnil wn,v materio.ls. 'l'be companr undertakmg 
the work is in connectiOn with the firms of Golpm-Sue, •!ncob, 
and Co. , and the Soci(l to de~ Forges, li'onderies, et <?hanLie!·s de 
Ia Bnire nt J ,yons. 'l' he soc1ety, as a t present const1tuted, ts to 
lnst fot· 6fteen yei\I'I!J and it will in time be able to 6upply the 
bulk of the materinJs required by the Italian railways. 

A Comtrbi,ION ll~tely nppoint~d by the P russian Governme'?t.to 
in vestigL~te the best class of wks to be emplo_yed for ofti C!al 
purposes have just presented t~eh· report. '!'b ey state that 
aniline inks ure not 1\uited for tbtB purpose, because they can be 
easily washed ~'~ay, espec!ally by Ji>repa.rf!otions of cbl~rine. Inkl 
in the compos1t10n of wht~h alzart (Adrtanople re~) .IB employed 
can be obliterated lese ens1ly. But they a re of opmton that the 
best of all is made from gall nuts, and recommend that it shall. be 
used for official purposes and for all documents the preservation 
of which is of importnnce. 

A NEW grape sugnr manufactory a t P eorni, Dlinoi.e, rapidly 
nppronches complet ion. 1'he dimensions of the structure are 
200ft . long, lO~ft. wide, t11!d !>3ft. hi.gh, to which is ad~e~ a 
boiler-room 90ft. long, makmg the ent1re length of the butldmg 
200ft. '!'be establishment will have n capacity for the conversion 
of 6000 bushels. of corn ~nto s~;~gau. and t~yrup daily, and, when 
completed and m opero.t1on, w11l gtve employment ~ 250 men. 
To accommodate this increase in the popula tion, and gtve them a 
home near their work, a smnll village is b eing built in the vicinity. 
It will contain about thirty small dwelling houses, and a. commo­
dious boarding-house. 

THEilE b AA recently been intt·oduced a t the mill of Phillips, 
Nimick and Co., PiLtsburgb, a lMge apron made of hollow sheet 
iron1 which is hung in front of puddling furnaces to protect the 
workmen from t.ho great heat. The apron is hung by pulleys on 
a bar1 so that it can be ensily slid to one side when cba.r.-ring or 
drawmg tbe iron, and it is filled with watet· constantly running 
from a hose. 'l'bis apron, thus filled with running water, is a 
verfect non-conductor, having only the small openin~ for the 
puddler'~:~ tools uncove1·ed. All t be workmen bear t esttmony to 
the 1>erfect 11uccess of tbe in \•ention, nnd say that with it two 
men can easily do the work formerly done by three. 

ON l!'l'iday morning a party of engineers and machinists left 
Bradford for Liverpool en 1'0UU to .Americ.'lo. A strike in these 
trades btu~ been in existence for some time in 13radford1 and a 
oommittee has been formed for the purpose of assisting tne men 
out of work to emigrate. On the previous day thirty men 'belong­
ing to the snrue plnce left Liverpool for Philadelphia. an agent for 
a tirm in that city hnving rcceh•ed insLructions by cable to engage 
and send out immediately by t he American liue 100 rivetters, the 
firm paying half the pa.ssage money, nnd guaranteeing three 
months' constnnt work nt good wages. Some bundt·eus of '~ork­
ing men aasembled at the Bradford Railway Stati.>n to witness 
the departure. 

A COMPANY in 'VesUield, 1\fass. , have, it is said, after much 
experimenting,/erfected a wheel of l'tmat·kable cuttin~: ~~ualitie~:~, 
betng corupo!c<e of cot·undum, the next hardest substance in 
nntut·e to the d inmond. In a scale of twelvei ra ting the diamond 
at twelve, corundum stands nt eleven ; whi e emery averages at 
eight and a·hnl£ in hardness. 'l'he difficul t problem, attempted 
by so many, of finding a hnso strong enough to hold corundum 
without intet·fering with i ts cutting qualities, has, it is thought, 
at last been solved by a happy combination of materials and an 
ingenious use llf the process of vitrification. 'l'he cost of tbe 
eo .. undum wheel is ouly n.bout 2.3 per cent. more than thnt of the 
ordinu.ry emery wheel. 

AN arpnmtus, snys tho Scit~~tilic Ama·ican, has been put into 
prnctical use in Ghic:lt-)O by the inventor, Colonel A. {;, Elli­
thorpe, and subjected to serious tests in the Chatnber of Com­
merce, where the elovn.tor car, which itself weighed 2 tons, was 
loooe<t with 5000 lb. of iron, and, to test the real merits of the 
invention, a basket of eg,.s nnd some gla.ss globes ; the car was 
then dropped from a heig&t of 40ft., and was checked so gradu­
ally by the air at the bottom of the shaft tbnt neilher an egg nor 
a globe was broken. This encouraged two men to drop with the 
car, and they rencbed the buttom not only in safety, but almost 
unshaken. 'fhis seems very like the recent account of a similar 
trinl in Europei in which the "np\)aratua" consisted simply of 
an empty J?it be o.w the lowest stopptng place of the car, forming 
a pneumattc cushton. 

A U!!CENT investigntion by United States consuls in various 
European countries, at the request of the State Departme~~ ~oes 
to provo the following facts :-First, that wages in the u mted 
St.ntes nrc double those of Belgium, D enmo.rk, France, and 
England; three times those of Gel'mnny, I taly, aod Spain; and 
four t imes those of tbo Nother la.nd11. Secondly, tbnt the price& 
of tho necessat·ies of lifo twe lowet· in the U nited Sto.tes than in 
Europe, nnd tho.t the labourer in the United States, wet·e he satis· 
fied with the scanty and misornble fare upon which the Europenn 
lo.bourer must live, can ~urchase like food for leas money than it 
can be purchased for 111 Europe. Thirdly, that the l •'rench 
working J?CO~lo, with fnr less wnges, are happier than the working 
l>eoplo ol Grcnt l3l'itain, wh<' receive the highest wnges in 
Europe, on nccount of the steadiness and the economical babita 
of the former, and the strike<~, drinking habits, nnd consequent 
recklessness of the latter. l!"ourthly

1 
that more miser)" results 

from atrikes, d r inking, Socialism, ana Communism in Englnnd 
nod Germany than from all other causes combined, hard times 
included. 

Mu. J. 1'ArLOn KAY, the librnrinn of the Owens College, bas 
prepared for the forthcoming conference a note on the present 
stnte of tho College librnry. 'l'he nucleus of t he library, it is stated, 
WL\8 fonned by a donation, immediately on the establishment of 
the College, from Mr. James H eywood, F.R.S., of 700 volumes

1 shortly nfterwards incrensed to 1200 volumes. This was seconde<t 
by grunts from the then trttBteea for the purchnsoof bool(s, nnd by 
valuable donRtions from members of the goveming body nnd tho 
professorshuntil in 1869 tho number of volumes reached some 5700. 
lu 1 70 t e first lnrge accession wns received, being a legacy of 
nearly 7000 vohunet~ by Dr. James Prince Lee, late Bishop of 
Manchester. In 1 77 3000 volumes were purchased from tbe 
executors of the late Mr. Dn.vid Forbes, F. R. S., and large dona­
tions have since been ro.:ceiveu ft·om Mra. G. V. Vernon and Mrs 
E'. Crace.Calvert. I o 1874 a benefaction by Mr. Cbnrles Jam~ 
Dnrbishire, of RivingLon, deceased, was receh·ed of £1000 for 
extending tho Oollego library by tho addition or selected standard 
books (subject to certain regulations), the administration of tho 
fund being in tho h'!'nds. or trustees. 1'he library now containa 
29,!>20 volumes, hnv!llg mcreMed by 24,000 volumes in the Ju t 
ten years • 
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SEPT. 26, 1879. 

FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 

PARIS.-H adame Bovvuu, R cU de la BanqlU. 
B ERLIN.-Aauu and Co. , 6, Unur elm Lindm. 
Vll!lNNA.-H eura. GltBOLD and Co., Boohellm. 
LBIPSIC.-A. TwnwM£VItR1 Bookul!.tr. 
NEW YORK.-Talt WILUlCR e.nd RooERS N&W8 COMPANY, 

lll, B«kman·ltrttl. 

PUBLISHER'S NOTIOE. -
• • • W ith thit 1oeek'11 m'nwe1· i>'l issued cts a Supplem,ent, No. CXV. 

of 'l'HE ENGINEER Portfolio of lJio1·ki1~ Drawinps, 1·epresenting 
J:Ju1'1lt~land Dock Ent1·ance Masom·y. Eve~·u copy ~ i~sucd by 
the Publislttr contains this Sttpplemtnt, a1td sub$cribe~·s wre 
requested to 1wtify tlte fact should they not 1·cceive it. 

TO OORRESPONDENTB. 
• • • In 01-der to avoid t1·ouble and confusion, we find it necessa1·y to 

inform. con·espondtnts that lette~·s of inqui1·y add1·essed to the 
public, and ·intended fol' imC?·tion in thu colt,mn, must, in all 
cases, be accompanied by a lalVJe envelope legibly directed by the 
'WI'iter to himself, and bea1·ing a 2d. po~tage stam,p, in m·de1· that 
answe~·s 1·eceived by us mily be f m·wa?·ded to thei1· <Ustination. N o 
notice wal be taker~ of conununicatiollS 1ohich do not co1nply with 
these instl·uctiorlS. 

• • • We camwt undel·take to return drawings 01' man·use1·ipts; we 
1nust tlte>·efoJ•e 1·equest C01'1'espon.dent8 to keep copies. 

• • • .All letters inte1lded fol' illSertioll ia 'fH E ENorNKEU, 01 
con~rining q~testiott3, must be accompt~tticd b!J tlte >tame cmd 
uddress of the 1o1·ite~·, not necessa1·ily fm· puUicatiM, but as a 
m·oof of good faith. No notice whl.ttever wilt be takea of 
a1wnymous communications. 

E. M. n.- Btucmtr scrap i$ t«4ily melted do~en in a Sitttltlll furntlct, m· it 
ca1t beforgtd i•tto culltry. Large 'lo.tanlitiu are used for the latter purpou. 

n. L. (Rotterdttm) - ftluars. B(UtOill an,t .Ander1on, lJt·ith h·omoorh, 
London, OJ• ~futl'l. Bryan, D011kin, and Co., BermondBt!J, Londo'•, ca>t 
sttpply tile 1TUU:Iti'MI'Y ?!Otttcant. 

A ':I AMATI!lOn.-Scrt~~~• tncl08td in ltoopl andwo1·kinp in cytindt'l·s hove bun 
rqHattdly trnd, but they hat·e gi~en. no bttter ruult.t titan Bcretcl \tltd in 
tilt Ol'dinarytcay. SCI't'ICI lCOl'killU in tubtl have gtnt'l·atty p!!f o'llltd lCOrst 
of alt. 

A WR!:TCUED SAILOR.-The idea of tht ChCUI'Ml T unntl has not bull 
ubandoned. Some prtlimma>·y borillg ~eol'J.: ia, tct unciv1tand, still i11 
progre a, but tht~·e is 110 pr08ptct wlialtvt'l' tAat tltt comt,·uction of lite 
tun'ML witt commfltct at an early date 

C. S.-.~ lin. pump with a Uin. llroke could not be lo,ftty drit·tn again1t three 
toM ptl' square inch pru•un at 200 ttrolo:tl ptr 111inuu, b11t you could obtain 
tilt required ruull by uaing, 1ay, four pulttpl running ut 50 1t1·oJ:u ptr 
minuu witll.Out t:!.pflt<ling any mou po1ctr. 

GtllDBR. -Omilling tht atrm9th of the w'b and auuming that tl~ a1·ea. nf 
the angle iro·M i1 110 nun·e tlla.n •uJJ!cimt to compm1au for l081 of &ectional 
area in jlangu by punching: tltttl, taking Lite lengtll"' 211ft. 4in., and the 
deptll "'Vt. t in., the 1trnin on the .flangu 1.oi!t be 66'18 ton1. 1/, ltowtlJtr, 
the t.fftctive depth of tile girdtr bt takm"' Vt. Sin. , tltn~ the ILI'ain 1oilt be 
68·66 ton1. Atlowi11g a tttUilt &train on tile mattrial of the bottom jlange 
of 6 ton• per II)U«re inch, thm t11e ntces~ary area '!Dill be 11'7:! ll)tw.re 
inchu. If the upper jla.nge be pretty well ltiJ)'tlttd 1citlt gusset pi«u 
bttlCttn tctb and jlange, tht same 1t1·ain may be alto teed for it, and tlttrtfore 
the aame area, but the nccu1ity for (!l'tater arta in tliis Jktnge nnut be 
dtcidtd by r(femu:e to tlu condition• undtr wllich the girdtr must 1Do1·J.:. 
Adopting the gmtrally 1111ployed formula for lma.l.:ing '!Dtight of 1uclt 

girdtr1, vi;., 80 : 0 , it '!Dill be found that tltt a.bo11e cwta givu u fuctm· of 

10/tly of four 1Dht'i1 tilt practu:at conditions ta!.:tn into account by tht 
CO'IIItant SO an considtnd. 

C 0 N D E N S E D M I L K P L A N T. 
(To the Ecl.i tQr of The Bngineer.) 

Sm.-We shall f.:cl obllicd H nn'/ or y~ur readers cnn give us the 
nnmes or flrrus mt&klng ooudonsc milk plant und machinery their 
apccloility f P. W. AND Co. ,.. 

London, Sept. leth. 
PATENTS. 

(To the Edttor of The BnQlmtr.) 
SrR, - Will any or your correspondents kindly givo mo tho fulladdr088 

of the makers of tho Hurd patent gas ongioo, and also of specinlity 
working firms for the making of patent lmprovod Vonetinn blind actions 
or apparntus 1 N. 

Hyde, Sept. 2nc'. 

THE ACClDENT AT A CIRCULAR SAW. 
(To tilt BditQr of The E ngineer. ) 

Srn,-Your description of tho above iu your paper of the 19th Is very 
accurnto, with the e.xcoptlon of tho ttddress, which should be n.s below. 
Wo noo pleased to atato, uotwltbetandlng tho serions nature of the 
accident, tho poor fellow will be enabled to leave the hospital on Wednos· 
day next. BooLEV BnoTu&RS AND Co. 

Old Key Foundry and Engine Works, CommerciAl· 
road, Exeter, Sept. 21:nd. 

SUBSCRIPTIONS. 
TRit E NOilfltltR can be llad, by order, from any mw•agrnt in town qr ~ntry 

at tilt varioul rail1Da.y1tation1: Qr it can, if priftT"''td, be tupplwt du-ect 
ftqm tlu ojJI«, on the foltouri'll9 term~ (paid in advanu) :-

Hal.(·ytarly (indudi119 doubtt numbtr}.. • • • • £0 141. 6d. 
Yearly (imtudi119 t'IDO double number•)·. . . • • £1 9t. Od. 

1( credit occur, an eztra clw.rge of t'IDo thilh119• and 1izprnce per annum will 
be madl. Ta& ENOINBER U rtgilttred for tralll1!lUiion abroad. 

ClotA Ca~t~fQr binding Ta& ENOUil!sa Volumt, price 21. 6d. tach. 
T/&4 foll1111n119 Volumu of T a& ENOI NUR can be llad, ~e 181. uuA ,'­

Voll. st 5, 10, 14, 21, u, 25, 26, 88, 89, 40, n, 42, 48, 44, 46, and 41. 
A compute ut of Ta~ ENorNna c•'n be 1714de up, comp!"Uing 47 vol-umu. 

FQrtign 8ub1criptimu jQr Thin Paptr Copiu will, unlit further noel«, bt 
rtuivtd 4t tilt follOI.Ding ratu. 8ubtcnberl paying in advame at tJt,e 
follouri119 ratu will rtctivt Tali ENoun:&a 1Dulo:ly and p01t-fru. 8ub­
•cripti6111 unt by P01t-o~ Qrdtr ,mult be accompanwt by utter of ad'lrict 
to tilt PublUM'I'. Thick Pcoptr Copiu may be had, if priferrtd a t incrtcwtd 
ratu. 
.&mittetn« by P01f..offlce Order.- Australia, Belgium Brazil, Brtti&h 

Columbia, Brtti&h Gullllle,, ~ Cape of Good Hope, Denmark, Egypt, 
France CPe.rta ouly), Germany, l.tibralte.r, India, Italy, Japan

1 
Me.lte., 

Natal, Netherlands, New8rllll.8wick, Newfoundland, New Soutn We.lee, 
New Zealaud, Portupnl, Roum"!'!e.1 Switzerland1. Tume.nie., Turkey, 
Uulted Ste.tee, Weat Coe.at of ..unce., Weat In<Uea, China vid South­
ampton, £1 16e. 

.&mittan« by Bill in London.-AuatJi.!l.,~ Buenos Ayres, Ceylon, France, 
e.nd Algeria, Greece, Ionlau Islands, J.'iorway, Pane.ma, Peru, Ruaala, 
S~gapor~1 Spain, Sweden, £1 161. Chill, Borneo, and Je.va, £2 6.1, India, 
wid Brin<Uai, £2 6&. Od. 

ADVERTISEMENTS. 
• • • TM eAargf {Qr Advertilcmrnu of /()U'f' lil'u and under u three •hilling• 

fqr "'frY two linu a(tt'rwardc O'lll lhilli119 and ~tmt: odd linu a1•t 
th4rgtd O'lll thilling. TM. lim avuagu ltvtn '!Dordc. l~hm an adver­
~~ 771lCUuru an inch Qr mOI'e 1M charge u ten 1hUling1 ptr imh. All 
tl"flc adwrtilcmrnu from t/u country m111t lie accompani(d by •tamp• in 
paymmt. Alttrnau advtrtiltmrnu will bt imtrtal until all practical 
rfglllari!:h but rt{/1do.rity cannot bt (IU«ro.ntud in any 1uch ca.c. All 
crtqt 1D y advtrtilflnmtl are ta.l:rn 1ubjut to tllu condition. 

UV&BT18DOINT8 OAJINOT BE lN8EJlTXD UN'LII88 DELIVI.RIID B.ltJ'OBit 
Srx o'cx,oox ON TRITR8DA. v l!lV&NtNO IN :uoa WEEK. 

• • • Utter• relating to Advertucmrnll and 1M Publilhi119 Dtpartmmt of t/u 
pGpcr arc to be addruttd to t1u PubliiMf', Mr. Gtorgt L«Jpold Riclu: aU 
o!Aw lct1W1 to be addreuld to 1M Bditor of Ta. ENO!Nitl:R, 169, Strand. 
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PATENTS IN 1878. 
Tn: Report of the Commissioners of Patents for 

Inventions for the year 1878 hns just been published. I t 
la " briof c\ocument, a11d wil~ ~e found r~~er drr re~din2. 

THE ENGINEER. 

Yet it will repay perusal,~ becauRe it contains not a few 
statements of facts whicn are extremely suggestive, and 
well worth the attention of inventors. An exposition of 
the theory of pat&nt law and patent right we have no 
intention of placing before our readers. Beyond ques­
tion it is but indifferently understood by the public at 
large. 1'be great mass of inventors hold ideas concerning 
patents and the value of them, which are exceedingly 
erroneous; but the beliefs of inventors are in no way 
permitted to affect the operation of patent law; nor, 
mdeed, a re their views much concerned with it. The 
crude popular idea is that a patent repreRents something 
which possesses a tangible pecuniat·y value, the fact 
being that a patent possesses no intrinsic worth what­
ever. The thing patented may or may not be valuable; 
but its value depends1 first1 on the powers possessed by 
the inventor of bringmg tne thing patented before the 
world in saleable condition; and1 secondly, on the disposi­
tion of the public to purchase the wares which the 
patentee sets before them. '!'his is not the popular view 
of the matter. The principle on which most inventors 
act is embodied in rushing to the Patent -office and 
obtaininO' a patent the moment an invention has been 
producecT. This done, the im·entor casts about to get the 
mventiun taken up and worked, and, as a rule, he fails in 
this and loses his money. If he acted wisely he would 
first ascertain whether the world wanted what he was 
going to patent. 'fhis is, perhap~, too much to expect 
from sanguine men ; but it is not t oo much to expect 
that a would -be patentee shou ld, before he spent money 
in patent fees, satisfy himself that he was in a position 
to make for himself what he proposed to patent, or else 
that some firm or individual who had the means to do 
what he could not hin.self do would do it for him. For 
example, a sailor or a surgeon invents an improvement 
in reaping machines, patents it, and never succeeds in 
selling as much as one machine. He himself cannot 
make the thing, and he finds no one who will. The 
proper course which be ought to have pursued is simply 
to enter into arrangements with some large manufacturer 
of reaping machinesi and induce him to put the inven­
tion before the wor d. If he cannot succeed in doing 
this, then he should certainly not take out a patent 
unless be is rich enough to afl'ord himself expensive 
luxuries. 

The report before us supplies a comment on the 
experiences of patentees, which we would gladly see 
taken to heart. In 18i 8 no fewer than 534:3 applications 
for patents were made, and of these 3438 remained in 
force at the end of the year; thus 1905 applications 
resulted in nothing. The fees paid for these applications 
could not amount to less on the average than £6 each, 
thus a sum of £11,430 was wasted in a single year by the 
patent-taking community in this way alone. The appli­
cations lapsed in 18:34 cases, because the applicants 
never sealed their patents, and in seventy-one cases 
becauee they did not file final specifications. I t would 
seem therefore that in 1878 nearly 2000 persons went to 
the Patent-office, and applied for patents without knowing 
whether they were or were not even in a position to 
complete them · whether they had or bad not money 
enough to pay ail the fees h. whether the inventions for 
which patents were soug t were or were not novel 
enough or good enough to deserve patents, or, in other 
words, over one-third of the whole number of applicants 
wasted their money. Concerning the wisdom shown by 
the remainder in taking out patents we cannot speak. 
But unless more prudence was shown in this respect in 
1878 than in other years, we fear it must be sa1d that 
many unwise folks got patP.nts, and thereby wasted more 
money than those who drew back after they bad made 
the first step. A terribly suggestive table will be found 
in the Report, from which we learn that of nll the 
patents obtained from 1852 to 1871, only about 30 per 
cent. paid the third year's stamp duty of £ 50, while but 
11 per cent. paid the seventh year's stamp duty of £100. It 
ha.<~ often been said that 14 years is too short a term for 
a patent to last, yet it appears t hat not more than about 
one patent in ten lasts 14 years, and it can hardly be said 
that in this respect the amount of the stamp duty is 
deterrent. If a patent is worth anything at all, the owner 
of it must be able to pay £100 after the patent has lived 
seven years. The truth is, that not one J)atent in ten is 
worth £100 at the end of seven years. Either it never 
was worth much, or the invention for which it was granted 
has been superceded or become obsolete, and so the value 
of the invention has departed from it. The public taste 
affects the value of patents in this way very much; for 
example1 a few years since numerous patents were taken 
out for Improvements in the process of manufacturing 
crinoline steel; these patents are now worthless if they are 
yet in force. Again, at least one fortune has been made by 
roller skates; no one think~ of patenting roller skates at 
present. Somescoresofpatents are still in torceformodifica­
tions and improvements in their construction, none of these 
are now of more value than is the little tin box: containing 
the seal attached to the parchment. Even the patents 
which run more than three years are comparatively few 
and far betweeu. Thus, of 3045 patents in fo rce at the 
end of the third year in 1875 the owners paid the £50 
stamp duty, prolonging them four years., on only 895. It 
would seem mdeed that a life of but tnree years suffices 
for the great bulk of the patents taken out, and we are 
dis_posed to think that even less would be found to 
suffice in very many cases-all which goes to prove that 
more caution in taking out patents is desirable on the 
part of inventors. It is a noteworthy fact that the 
depression of trade and commerce seems to have 
in no way diminished the _popularity of patents 
or the means of obtaining them possessed by the 
community. Dividing the period since 1852 inclu­
sive into five periods of five years each, and one 
period of two years, we have the following results :-In 
1852 only 914 patents were sealed, in 1856 the number 
was 2094, in 1861 there was a slight falling off, 2047 
patents being taken out; in 1866 there were 2124, in 
J8n tne n~Qlber augtllented to ~376, ln 1876 it r9~obod ... 
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3435, in 1877 it was 3317, and in 1878 the greatest 
recorded number of patents was taken out, namely, 3509. 
It is not easy to account for th is ; the reason probably 
lies in the fact that while manufacturers are very busy 
they have no stimulus to make _new inventio~s, and no 
time to take them out, whereas m bad years t ime hangs 
on their bands, they invent and they patent. F urther­
more, i t is well known at this moment that only the 
mechanical engineers who have specialities are making 
any money, and the desire to possess a spec.iality has 1~0 
doubt driven many persons to the Patent-office. Be th1s 
as it may, the circumstance that the badness of t rade 
and the assumed augllleutation of poverty has not 
reduced the number of applicants of patents, may be 
used as a powerful argumeut against those who advocate 
reductions in the amount of the Patent-office fees. 

T urning to the end of the report, we have a balance­
sheet showinO' the expenditure and receipts of the 
Patent-office for 1878. From this it appears that the 
total income, including a comparatively small sum paid 
for registrat.ion

1 
&c., of designs and trade marks, amounted 

to £1861245, wnile the total expenditure was but £4~Jp69, 
leaving a balance of £144,176 to the credit of the onice; 
the total surplus now amounts to the enormous sum of 
.£1,751,538. Of course this can be utilised as so much 
revenue. But it is not too much to expect that some­
thing might be done for tbe inventor and patentee "ho 
contributes so largely. When we pay taxes we expect to 
get as much as possible for them ; and it is quite 
certain that the patentee does not get neal'ly as 
much as he might expect in return for his 
money. The fine library of books possessed by the 
Patent-office is rendered inaccessible, first by being 
placed at the very top of a lofty building, and secondly 
by the stowing awa.y of thousands of volumes in rooms 
which a re practically not in the library at all, althoucrh 
it is true that they can be disinterred with some troubie. 
Were it not that the officials in the Patent-office library 
are the most cou rteous in the world, the worry and vexa­
tion attending the use of the li bra ry woulcl long since 
have been voted intolerable. The Patent Museum at 
South Kensington is little more than a lumber room, 
disgraceful to the nation. The expenditure of the surplu~J 
income of even a single year would suflice to provide 
proper accommodation for the some :301000 volumes 
pertaining to the Patent-office, and much Jess than the 
surplus income of a second year would suffice to render 
the Patent Museum just what it ought to be. The 
patPntee atter all does not ask much from the Govern­
ment. The Government might rest content to do without 
its surplus for a year or two. 

'l'EIE MANAGEMENT OF BOILERS. 

EvERY owner of a boiler has had cause to be anxious 
at one time or anvther as to its safety. The obtaining of 
a sound boiler of ordinary type in the first instance is a 
comparatively ea.'!y matter, provided the purchaser is 
prepared to spend a fair amount of money, and to deal 
with any one of the hundreds of respectable engineers in 
the country who know what good workmanship and 
material are, and who have sufficient regard for their 
own reputatiOn to let their customers have the benefit of 
their knowledge. 'l'he real difficulties of the purchaser 
do not begin until steam bas been got up1 and the boiler 
bas been consigned to the charge of its future attendant. 
Among ·boilers subject to careful inspection, the num bet 
of actual explosions is small. Probably at the present 
time not more than one boiler in 'iOOO explodes each 
year among those subj ect to the inspection of the prin­
cipal boiler insurance associations; but of the explosions 
which do occur a very large proportion may be traced to 
defective management. It is) however, really the minor 
accidents which the owner ot a \vell-made boiler subject 
to regular inspection has chiefly to guard against i these 
being almost without exception due to faults or some 
kind on the part of persons in charge of the boilers. 
From the published repor ts of the Boiler Insurance 
and Steam Power Company1 it appears that about five 
boilers per thousand of those under inspection suffer 
damage annually from overheating, caused by accumula­
tion of deposit, or by deficiency of water. About one­
fifth of these accidents is due to deposit, and here 
the owner is no doubt sometimes quite as much to 
blame as the attendant ; the quality of the water and 
the supply of proper fittings for efficient blowing out 
being matters wh1Ch require the careful attention of 
the owner in the first instance. It may fairly be 
taken, however, that from four to five boilers per 
thousand suffer serious damage annually from simple 
neglect of ordinary precautions on the part of the 
attendants. The immediate causes of shortness of water 
are as follows and the accidents occur in the proportion 
here indicated :-The inattention to water gauges causes, 
say, 1000; then neglecting to close the blow-off cocks 
causes 212; feed apparatus out of order, 200 ; escape of 
water through fractured plates or pipes, 75; attendant 
drun~ or utterly incompetent, 50; blowing off before 
drawm~ fi res, 12. 

The Importance of placing in the bands of men imme­
diately in charge of boilers carefully prepared direc­
tions for their general guidance is of course evident i and 
accordingly we find that a code of "instructions 1 in­
tended to be placarded in the boiler-room in full view of 
the attendant is issued by each of the boiler insurance 
associations. Unfortunatelyl however, but scant respect 
is in many cases paid to tnese placards by those for 
whose benefit they have been prepared, and we are afraid 
that the character of the " instructions)) themselves has 
had not a little to do with the want of respect with which 
they have been treated. For example, in the well-known 
placards provided by the Boiler Insurance and Steam 
Power Company, some 12,000 or 141000 of which are 
probablj'_ d istributed throughout the boiler-rooms of the 
United Kingdom, the fireman is instructed as follows :­
" In case the water should fall below the bottom of the 
gauge glass or beyond the range of the float, draw the 
tires q.t Q09~ i but if the pl~~es of the fqrn~ce bQcomQ 
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red-hot before this has been noticed, and the fires can­
not be drawn with safety, close the dampers and open 
the fire-doors, but on no account attempt to let water 
into the boiler." There cau be no doubt that the injunc­
tion "on no account to let water into the boilee' is con­
ducive to accidentt for wherever this sentence is im­
pressed on the mina of the fi reman his first instinct on 
the discovery of t he state of ufl'airs depicted above is to 
shut off his feod at a time when a few minutes' quick 
working of the pumps or injector might materially help 
to place his boiler in safety. 

Ag:1in, he is told, " After throwing on fresh fuel leave 
the fi re-door a little open if no better means of admitting 
air be provided. Atmospheric air is as essential for the 
combustion of the g_ases as it is for the support of human 
and animal life. Do not, therefore, heed the common 
prejudice against its admission." With smoke prevention 
m view, which is, however, never mention~:~d, there can 
be no doubt of the soundness of the advice given here. 
But there are many people besides the stoker who would 
be unable to apprectate the subtle distinction between 
"human" and 1 animal " life suNgested, and if illus­
tration be desirable at all instead of clear and concise 
injunction, this is hardly the kind of thing to convince 
an intelligent but not much read man of the urgent 
necessity of administering doses of "atmospheric air " 
by the fire-doors when his daily experience tells him that 
he can support the life of his fire extremely well by 
letting aU the air go through the grate bars, and that the 
less he opens his fire-doors the better he can keep his 
steam. Finally1 the fireman is cautioned, in red ink, 
thus :-"Don't oelieve the opinion, entertained by many, 
that explosion cannot result from defects on the under­
side of a boiler so long as there is a sufficient supply of 
water. Such opinion is entirely enoneous and most 
dan~erous." We are much afraid that no amount of 
red mk would convince the boiler attendant who was 
muddle-headed enough to entertain such an idea, of the 
erroneous and dangerous nature of his opinion; and the 
inser tion of the paragraph has, no doubt, freq uently 
wounded the amottr 2rrop1·e of the more intelligent fire­
man, for whose special benefit the remarks on 
" atmospheric air" must have been concocted. Con­
sidering the great extent to which these "instruc­
tions" have been circulated throughout the boiler rooms 
of the country, it is satisfactory to know that they are 
at length being superseded by a more business-like 
production, in which more of the plain practical engineer, 
and less of the pecla?ogue can be d1stin~nished. We 
print below the new 1 instructions" being Issued by Mr. 
.McDougall, whose secession from the Admiralty to take 
the management of the Boiler Insurance and Steam Power 
Company we recently reported, and one of whose first 
acts has been to suppress the placard we have com­
mented upon. 

"Water ganges should be blown out frequently during 
the day, and the glasses and passages to the gauges kept 
clean. More accidents are due to inattention to water 
gauges than to all other causes put together. Safety 
valves should be tried at least once a day, to make sure 
that they will act freely. Overloading or neglect of these 
valves tends to the most disastrous results, and cannot 
be too carefully guarded against. Pressure gauges, where 
fitted with cocks, should be tried occasionally, by shut­
t ing off the steam and letting the pointer run back to 
zero. For this purpose the cock to the gauge should be 
arranged to open to the atmosphere when shut ofl' from 
the boiler. Blow-off cocks should be taken apart, 
examined, and greased when the boiler is cleaned. Make 
certain that no water is escaping from the blow-offwhen 
the cock is supposed to be closed. Check v~lves, or self­
acting feed valves, should be taken out and examined 
when the boiler is cleaned. Satisfy yourself frequently 
that tho valve is acting when the feed pump is at work. 
J'usible plugs should be examined when the boiler is 
cleaned, and carefully scraped clean on both the water 
and fire sides. If this is not done the plug will not act. 
To save coal keel? t.he boiler clean inside and outside. 
If t~ere is a plentiful supply ~f stem!l keep a th~ck fire, 
but if short of steam work wtth a thm fire, keepmg the 
bars evenly covered. Firing a furnace on each side 
alternately tends to prevent smoke. 'l'o preserve the 
boiler raise steam slowly. Never light fires till the water 
shows in the gauge glass. Never empty under pressure, 
but allow the boiler and brickwork to cool before running 
the water off. Clean the boiler inside regularly once a 
month, oftener if the water be bad. Clean all flues once 
a month, stop any leakages, and get rid of any damp in 
the seatings or coverin~. Examine especially plates 
subject to the direct actwn of fire, the underside of the 
boiler, and any parts in contact with the brickwork, or 
with copper or brass, where water is present. If not 
required fo r some time, and it is impracticabl•} to empty 
and thoroughly dry it, fi ll the boiler quite full with water~ 
and put in a quantity of common washing soda. Shoula 
the water get too low draw fires at once, as a rule, but if 
the fire is very heavy, or if the furnace crown appears t.o 
be red-hot, it is best to ~mother the fire with wet ashes, 
wet slack, or any earth that may be at hand. The 
dampers may then be closed. If the engino is running, 
or the feedfumps delivering into the boiler, do not stop 
them, but i not working do not start tbem, and do not 
attempt to blow off the steam until the fire is out, and 
the overheated plates have cooled." 

Simple, concise, and straightforward directions, syste­
matically arranged as these are1 and touching upon 
nothing that is not of great pract1cal importance to the 
boiler attendant, can hardly fail to command attention. 

MR. EDISON'S LAST DISCOVERY. 
WErENEVER the prognostications of sanguine news _papers con­

cerning Mr. Edison'11 elect ric Hght wore falsified, 1t was said 
that Mr. Edison was not responsible for that which he had 
not rumself saiJ; at last he bas spoken himself, and that 
of vcs1 y wonderful discoveries indeetl in a paper "On the 
Phenomena of H eating Metal in V ncuo by the Electric 
Current," read before the American Association at Saratoga 

THE ENGINEER. 
Rprmgs. The substance of Ius 1liscovery is t hat hy exhausting 
a.1 r or something else from platinum while at a high heat itt~ 
durability is enormously auglnento(l, as well as its power of 
giving out light. If a short length of platinum wia·o, one­
thousandth of an inch in diameter, be held on tho flame of a. 
Bunsen burner, at some }ltWt it will fuse, autl o. piece of the 
wire will be bent at an angle by tho action of the globule of 
melted platinum; in some cases thoro arc several globules 
formed simultaneously, and the wire assumes a. zigzag shape. 
With a wire four-thousandths of an inch iu diamet er this 
effect does not take place, as the t emperature cannot be raised 
to equal that of the smaller wire, owiu~ to the increased 
radiating surface and mass. u Aftet· heat1na, if the wire. be 
examined under a uucroscope, that part of the surfnce wh1ch 
has been incandescent will be found covered with innumer­
able cracks. If the wit·e be placed between clamping posts, 
and heated to incandescunce for twenty minutes, by the 
passage of an electric current, the cracks will be so 
enln.rged as to be seen with the naked eye ; th~ wire under 
the microsco9e present s a shruukeu o.ppearanr.e, and is full of 
deep cracks. If tho current is continued for several hours 
these effects will so increase that the wire will bll to pieces. 
Mr. Edison states that the cause of tho shrinking aud crack­
ing of the wit·o is due entirely t o the expansion of the ai r in 
the mechanical aud physical pores of the platinum and the 
contraction upon the escape of the air, and that by eliminating 
the air with the aid of syringe l'umps he bas succeeded in 
producing "a metal in a stat e h1therto unknown and which 
1s absolutely staple at a temperature where nearly all sub­
stances melt or are consumed-a metal which, although 
originally soft and pliable, becomes as homogeneous as glass 
and as r1gid as steel. When wound in the form of a spiral 
is as springy aurl elastic wh en at the most da.zzling incan­
descence as when cold, and which cannot be annealed by any 
process now commonly known." This is not all, Mr. Edison 
goes on to state that by the increased capacity of platinum t o 
withstand high temperature, he is able to employ small 
radiatin~ surfaces, and thus r educe the energy required per 
candle light. " I can now obtain eight separat~ jets, each 
giving out an absolutely steady light, and equal to sixt een 
standard candles, or a total of 128 caudles, by the expenditure 
of 30,000 foot-pounds of energy, or less than one-horse power. 
The most astounding statement of all is, however, contained 
in the following passage:-" As a matter of curiosity, I have 
made spirals of other metals, and excluded the ait· from them 
in the manner stated. Common iron wire may be made to 
give a lig ht greater than platinum not treated ; the iron 
becomes as hard as steel, and just as elastic. Nickel is far 
more refractory than iron. Steel wire used in pianos becomes 
decarbonised, but remains hard and assumes the colour of 
silver. Aluminium melts only at a white heat. " This 
means that the fusiug points of the metals named is enor­
mously increased by beating them slowly t o very high tem­
peratures in vacuo. Thus, for example, aluminium in its 
ordinar·y condition melts at a full red heat. Assertions so 
remarkable and so publicly made will not be suffered to pass 
unquestioue"l. It ts extremely desirable that the inquiry 
should be taken up in this country, and pushed to its limits. 

TORPEDO WORK IN THE UNITED STATES. 
TnERE is a class of officers continually undergoing instruc­

tiou in torpedo work in the United States. The class under­
goes a very practical examination onco a year. The examina­
tion t ook place this yeat· at Newport, beginning on the 2nd 
inst. With the detai ls of the examination we need not cou­
ceru ourselves. T he occasion was utilised by exhibiting two 
quasi novelties in t orpedo practice. The first of these is the 
steam launch Success, fitted with electrical apparatus, by the 
aid of which she is made to go through a wonderful perform· 
ance. Lieutenant Newell, one of the instructors, sat at a key­
board on the shore. H e made the boat start, back, go t o 
starboard or port, drop two eountermiues, firo two counter­
mines, drop the spar torpedo, and fire the t orpedo. H e made her 
do all these thin~s at will, ancl showed to the satisfaction of the 
board of exammers how the same appliances could be 
adapted t o a common launcL and used for tho purpose 
of clearing channels from torpedoes which might be 
planted by the enemy, by putting down countermines, 
and exploding them. The contrivance is, we are t old, 
the original invention of Lieutenant McLean, a former student 
and instructor at the station, but it has been improvetl from 
time to time by the officers of the st ation. The second 
novelty (?) was the now somewhat well-known, or, at least, 
well t alked about, Lay torpedo. I h peculiar buihl attracted 
no little attention as it lay alongside the whal'f, with a red 
tlag at one end, and a white !lag at the other. It was manipu­
lated, like the Success, by Lieutenant Newell, who was seated 
before the keyboard on tho wharf. It st arted off at the rate 
of about six miles an hour, and in turning, after going about 
300 yards, it began to slow down, antl before it was brought 
about it came to a standstill, to tho surprise of everybody on 
shore. Captain .Ramsny somewhat superfluously said that 
there was some trouble with it, aud his opinion was naturally 
shared by Lieutenant Newell. A boat's crew was sent off to 
it, but ju11t as they reached the spot it grauually sank, and 
ingloriously went to tho bottom. All furtl1er exl?eriment with 
the Lay t orpedo waa ended, and it was with no httle d ifficulty 
that the wreck could bo raised. A diver and derrick were 
brought into use. This is the fourth t orpedo built by Mr. 
Lay. The second one is also at the station, and as this was 
on te1•ra ji?·ma it was exhibited, to~other with its internal 
arrangements, and explained by L1eutenant Meade. The 
officer was askecl several questions by tho metnbers of tho 
board, who, we are not tmrprised to hear, appeared to be 
somewhat sceptical after the accident to tho one lying on the 
bottom of the harbour. 

'l'HE COMMERCIAL OUTLOOK. 
kr Sheffield tho Rev. W . Moore Ede, M.A., one of the 

lecturers on volitical economy in connection with the 
Cambridge Unwersity scheme, has been giving his opinions 
on ibe depr ession of trade, and his anticipations as t o tho 
future. :Mr. Ede thinks there are signs that tho disastrous 
effects of the r ash speculations of 1870-1-2-3 have almost 
spent their force. Unsound trading concerns have been 
swept a way; those tha.t had wea.tberetl t he storm inspired 
confidence, and with a revived confidence a brisker exchange 
of commodities would ensue. Already we were bearing of an 
increasing activity in America, Canada, and in various depart­
ments of our own industries. N ot much as yet, it was t rue, 
but it was the sign of coming cfrosperi ty. With revived 
confidence a rise of prices woul t ake ]?lace which would 
stimulate industJ-y, antl au ora of br1sker trade would 
set in. 1'hat we should return t o tho high and extra­
vagant prices of 1870·3 d id not seem liltely, nor was it 
desirable tbnt we should. The reckless speculation which 
that period of inflation cauaed was one of the chief reasons of 
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our pr<'scnt distress, from which we should only emerge 
after tho loss of much capital, which had been reckle88ly, 
wildly thrown away. Mr. Moore Ede contends that the 
t ransttion from high to moderato wages has not inflicted 
severe distress on the wage r eceivers, aa evidenced by a 
decrenae in the number of paupers from 1,081,926 in 1871 to 
742,703 in 1878, and an increase in the saving's bank deposita 
from£5G,000,000in 1871 to£73,000,000in 1878. The consump. 
tion of bacon, wheat, sugar and tea, as well as of wine, beer, and 
spirits, bns also increased per heat!. This would argue that the 
depreaion had not been so severe, especially on tho \\forking 
classes, as some of the panic-mongers would have us suppose. 
I n spite of bad times they had, as a body, enjoyed more of 
the good things of this life than in even the rioting days of 
prosperity in 1871-3. Mr. Ede's conclusion sums up the 
situa.tiou as follows:-" When we refiected that our trade, 
though less than duriug the speculath·e period of 1870·3, 
when it was so unduly, so madly, extended, was yet greater 
than at any preceding period of our history, greater than it 
was in 1868- when we reflected on these nod other l ike facts­
we should, he thought, como to the conclusion that as a nation 
we hncl weathered far worse storms t han the present, bad 
though it was, antl that there was life in tho old dog yet." 

LITERATURE. 
Ft·ictio1l and Lubricatio1l: Dete1'711inati<m of tlte Laws and Oo­

e.Dicienl8 of Friction by New Methods and witlt N ew A ppa­
?'atus. By R. H. T n oru,TON. London: Triibner and Co. 1879. 

PROFESSOR TIIURSTON bas for all practical lurposes 
exhausted his subject. What is not containe in this 
little book is not worth knowing, by the practical engineer 
at all events; and this we say while fully understanding 
that our author leaves much that is interesting to the 
philosopher, the chemist, and the theoretical mechanician 
entir ely untouched. The book may be defined as con­
taining in a very small space a synopsis of the received 
opinions concerning friction, and, what is perhaps more 
to the purpose, the most complete treatise on lubricants 
that has yet been written. The volume is so moderate in 
price and so accessible that it is quite unnecessary to 
explain at any great length what it contains; but it may 
serve a useful purpose if we indicate the nature of some 
of the statements set forth by Professor Thurston, and 
point out one or two features in the book which render 
1t specially worth attention. 

Our author begins by defining friction as "a resist,ance 
which is always met when two bodies or particles, 
wbether solid, Jiqui~J or gaseous, are compelled to move 
or.e upon another. '1'here are three kinds of frir.tion so­
called, rolling and sliding with solids, and fluid friction 
with liquids and gases. These are all governed by differ­
ent laws, and with each the statements of the$e laws, as 
usually given in the text-books, probably require some 
modification." He then goes on to give terse general rules 
and formulro. As for example :-"A railroad train in 
good order, and on a good road, will not be safe against 
starting under the ac~ion of gravity alone, unless the 
gradient is less than 18ft. or 20ft. to the mile · once 
started, it will continue in motion on gradients as fow as 
13ft. to the mile .... The coefficient of rolling friction 

13 for trains in good order is therefore 
5280

, or nearly equi-

valent to one quarter of 1 per cent., or less than G lb. per 
ton., .And again, " The resistance on railroads under tho 
average conditions, and including all forms of resistance 

is given by Clarke as. for train only R = 6 + ~~~ and 

for engine and train . R = 8 + m·, Here Professor 

Thurston, or his printers for him, has misspelt Mr. 
Clark's name, but one instance out of many. In alluding 
to the resistance of the air to truins, our author entirely 
omits all reference to the curious experiments on train 
resistance carried out by Dr. Lardner and a committee 
of the Brit ish Association in 1838. Dr. Lardner, assisted 
by Mr. Edward Woods and .Mr. Hardman Erle, succeeded 
in showing that the atmospheric resistance depended 
mainly on the volume of the t rain ; a fact which has oddly 
enoufSh been completely ignored by almost everyone who 
has smce written on the subject. 

'fhe most valuable portion of the work is that devoted 
to lubricants. " The value of a lubricant as a lubricaut 
is entirely independent of the market price, except so far 
as the demand of consumers of unguents affects the 
market price. .Many of those materials which would be most 
useful in reducing friction could they be so apvlied, are 
entir~ly unknown to consumers of lubricatmg sub­
stances because of their monopoly for other J?Urposes, for 
which they are in such demand as to entuely remove 
them from a market in which other unguents can be 
obtained at such a comparatively low price as to throw 
the former quite out of competition in the oil market." 
'!'he efficiency of a lubricant varies, our author points out, 
with the conditions under which it is applied, and this 
leads directly for obvious reasons to a consideration of the 
amount of load that may safely be put on a bearing. Our 
author states that he has found that steel will cany 
without heo.ting much more than iron, a very important 
proposition which will be new to most of our reader~. 
From a compan son of the behaviour of the engines of 
naval steamers a.~ far back as 1862, Professor Thurston 
deduced the following formula for the size of engine 

j ournals : l = 6~obd' in which l is the length of the j ournal 

in inches, P tho load in pounds, and V the velocity of the 
rubbitJg surfaco in feet per minute i d is the diameter in 
inches. Steel may sometimes work well if of one half 
t.he length given by the formula. 

Our autb.o1· insists that much of the value of a lubri­
cant depends on the way in which it is used, and we 
quite agree with him that much oil and grease is wasted 
every year. "A perfectly uniform supply of the minimum 
safe quantity enables an economy to be attained, which 
is surprising to ono who has not measured the quantity 
of oil used. Some years ago a distinguished firm of tool 
builders told me that the hangers of their line shafting 
were wo1·king perfectly with but 34 drops of oil each per 
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week." It is to be regretted that our author bas not 
explained how so unusul\l a. resul t was obtnined. 

Instructions for nscerta.iuinq not only tho quality, but 
even tho kind of any sampto of oil are given with 
admirable minutene~s and precision. A set of tables of 
r eactions is Rupplied, and tho uames of certain reagents 
are given, which are easily obtained and used. As an 
example of the instructions furnished by our author we 
take the following:-
H~ving ~i,v~n o. fixed oil to ~nd its no.me, try bi·sulpbide of 

calc1u!D· l .h1s rea9e1.1~ may gwo for example a golden yellow 
emuls1on wh1ch retmnR 1ts colour. 'l'he oil can be neither oli ''e of 
low quality, peo.-nut, nor beech. I t is useless to try chlorine 
here .. Pnss ~n to chloride of zinc, we may obto.in, for example, a 
gyeemah blUJsh green; the oil cannot be o. poor quality of olh·e 
o1l! or sesame, ~r rape-seed, or cotton. 'l'P.st with sulphuric acid, 
th1s reagent gtves say a reddish yellow colour· this eliminates 
colza o.nd illumin~ting olive oila, leaving cam lin~ sweet almond, 
and super6!1e ohve. . Apply the fuming bi-chloride of tin 
p~rhaJ?S o. hg~t browmsh red may 1\ppol\r instantaneously o.nd 
wttb 1t o. tluok mass of faint or str:1ow ytJllow cnlour. The 
first reaction eliminates sweet nlmond nnd best olive the second 
confirms the first, the oil must then be caroline. ' 
. A large por~ion of the v~lume is ~evoted to a descrip­

tiOn of machmes for testmg lubncants, among which 
those discovered by Professor Thurston are perhaps the 
~ost ~om{>lete. The work concludes with an account of 
mvest1gat10ns of the law of friction and the performance 
of lubricants, which covers far more ground than we could 
possibly traverse here. Before taking leave of the book 
however, we would call attention to the followino- pas~ 
sage, which is worth notice :-

0 

'l'he true va.lue of an oil to tho consumer is not proportional 
simp~~ to its h:iction-reducing power nnd endurance under the 
C?lldi~IOns of h1s work, but its va.lue to him is measured by the 
different ' 'alue of power expended, using different lubricants 
less the difference in tot.\1 co~t of oil or $rea.se used. . . . 'l'h~ 
con.sun~er Wlll usually find 1t oconom1cal to use that lubricant 
wh1ch. IS shown t? be the best for his special cnse without regard 
to pr1.cc, nnd ~vill often find real .economy in using a better 
matennl, suffic1ent to repny excess m the total cost many times 
o':er. He cannot afford to accept low grade unguents, even 
w1thout charge. 

yv e regret to say that the book has been very badly 
prmted, or very badly corrected. I t abounds, as we 
have already said, in misprints, and there are not a few 
uncouth sentences, the meaning of which is not easily 
made out. rr.here are ronny figures and tables, the 
accuracy of _which should be above reproach, and which, 
under the cucumstances, we must perforce regard with 
suspicion. If misprints abound in the text what 
security have we that they are not to be found'in the 
tables 1 The author would do well to restore the con­
fidence of his readers by stating positively and of his 
own knowledge that the figures and tables are perfectly 
accurate. If not, then a table of errata ought to be 
pasted into each volume. 

THE STEAMSHIP ORIENT. 
No. I. 

TnE steamshii>~ Orient, launched on the 5th of June last 
by Messrs. J ohn Elder and Co., and now lying in the south­
west I ndia dock1 is one of the most remarkable vessels ever 
constructed. Sne is the property of the Orient Steam 
Navigation Company, now in existence about two years. 
Until a comparatively recent period no attempt was made 
to send steamships direct to Australia. They could not 
carry coal enough from England for the purpose and to 
stop and ~oa~ at t~e Cape· in':ol ved a very large' outlay. 
Commumca t10n w1th Australta was therefore carried on 
almost e~clusively- by sailing ships. The. Great Eastern 
was spectally des1gned to overcome the dtfficulty · and it 
was mtended by Brunei that she should car:y coal 
enough for the voyage out and home. Steam communi­
cation was maintained with Australia, either by way of 
the Red Sea, or by Pacific steamers runnin~ to San 
Fra~cisco. When ~he Suez Canal was opened 1t became 
posstble .to steam d1rect to ~Ielbourne or Sydney without 
trans-sh1pment of passengers and goods. As time went 
on it became apparent that with the introduction of 
economical engines it was possible to steam direct to 
Australia without coaling anywhere, provided vessels of 
sufficient size were used ; and it was also seen that these 
large s~ips would ~e just those best adapted for the 
Australian trade, bemg the most comfortable and satisfac­
tory_ in every way. ~Iessrs. Anderson, Anderson and Co. 
of Fenchurch-avenue, tried the experiment. ChartElrin~ 
fro~ the Pacific Steam Navigation Company the Cuzc;, 
Ch~m borazo, and some others, the result was eminently 
satisfactory; and the Orient Steam Navigation Company 
was formed, Messrs. Anderson and Co., and Messrs. 1!~. 
Green and Co. being appointed joint managers. Then 
the ?Ompany resolved to have ships of its own. Speci­
fica.tlOns were prepared for a great passenger vessel · 
tenders were obtained from several firms, and that of 
Messrs. John E.ldcr n:nd Co., of Glas~ow, was accepted, 
the contract pnce bemg £130,000, while extras raise the 
sum to about £150 000. 

More or less full descriptions of the ship have been 
publis~ed in the daily pre~s, but they all leave much to 
be desu·ed by _the tech meal reader. We propose to 
as far as poss1ble . supply the deficiency. Those who 
have the opp~rtumty, howev~r, sh~uld visit the ship 
herself; she will be open for mspect10n during the next 
three days. Wo illustrate the sh1p_ as she may appear on 
a calm tropical sea, at page 238. The drawing bas been 
prepared, not from a p1etu!e or p~otograp~, but from the 
vessel herself, and even sailors will, wo thmk, admit that 
she is an exceedingly handsome craft. Sho has been said 
to take a placo next to the Great Eastern in dimew'lions 
but a rreat gap fortunately intervene~. The displace~ 
ment o the Great Eastern is about 22,000 tons ; that of 
the Orie!lt is 9500 tons. She is 445ft. 6in. long between 
perpendiculars and 460ft. over all ; her beam is 
46.35ft. ; her depth to the main-deck is 21·1ft.; and to 
the after-deck, 35·Jft. She can carry 3000 tons of coal 
and 3600 measu~em~nt t_ons of 40ft. of cargo. The ship 
nearest to. her m s1~e 1s P.robably the Inman Atlantic 
&teamer Ctty of Berlin, built by Messrs. Caird and Co., 
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of Greenock, in 1875. She is 5·HH gross tons, and 31:!9 
tons net register. H er length is 489ft. keel and fore 
rake; depth, 36ft. ; breadth, 45ft. She has accommoda­
tion for 220 saloon and 1200 third-class passengers. H er 
engines nro 1000 nominal horse-power, and 6200 incli­
cated. 'fbey are inverted direct-acting compound, with 
two cylinders, the low pressure having a diameter of 
120in. ; high pressure, 72in. ; tho stroke being oft. Gin. 

Tho Orient differs from nearly all other steamers in 
the beauty of her fittings, and the unusual care that has 
been taken to render the passengers comfortable. Jt~or 
example1 the accommodation provided for second-class pas­
sen~et·s 1s quite equal in all respects, and superior in many 
to tnat afforded to first-class passengers in the greater 
number of steamers. We give at page 242 a plan, which 
explains better than pages of descrir>tive letter-press, 
the general arrangement of the ship. The accommoda­
tion for first-class pas1:engers is admidships and forward 
on the main-deck. That fo1· second-class passengers is 
on the same deck aft; whilo the third-class passengers 
are woll lodged aft and on the lower deck. Their 
cabin is divided into t wo by a longitudinal bulk 
head. On the port side are the open berths for siugle 
men, while on the starboard side are closed berths for 
married couples and women. Of third-class or steerage 
passengers she can carry 300, and it is not too rr.uch to 
say that in no steamship afloat will they find more 
roomy or comfortable quarters. Ventilation is provided 
by perforated pipes runuin~ under the deck beams 
above the bunks, and these ptpes are continually being 
exhausted by one of Moss and MitchelPs ventilators. 

The second-class passengers, 130 in number, have a 
saloon devoted to their use 60ft. long_ by 25ft. wide, the 
berths being arranged at each side. This saloon is very 
handsomAly and substantially furnished.t the berths are 
of unusual dimensions, the whole of the nttings are pitch 
pine varnished, and throughout there is a total absence 
of that tawdry decoration but too common on board ship. 

The main saloon for 120 first-class passengers is made 
the whole width of the ship ; it is 44ft. square. Instead of 
the usual companion, a noble triple staircnse in polished 
oak is {>rovided, leadillg to an entrance haU, from which 
access Is obtained to tlie saloon. Over the centre tables 
is an open oval space surrounded by a balustrade. The 
aperture opens into a deck-house, which constitutes a 
music-room. It is surrounded by a divan, and will no 
doubt {>lay an important part as a drawing-room. The 
sa!o_on IS wains~oated throu~hout with polished ~ak 
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cethngs are whtte, the edges of the beams bemg med 
with gold ; the furniture is all of solid black walnut; 
the punkas are worked by machinery, all the rods being 
nickel-plated and resembling silver; the side lights are 
very large and very numerous ; the berths are 
really supplied with every luxury that it is pos­
sible to provide on board ship, while the sanitary 
arrangements, lavatories, n.nd bath rooms have all 
been constructed on a scn.lo and with a finish and 
elegance of detail unparalleled in a West-end club or a 
first-class hotel. A hurricane deck, 160ft. long by 43ft. 
wide, is devoted to the service of the saloon passengers. 
On it is carried the chart. room and captain:s room, and 
from it she is steered by steam gear, of which we shall 
have more to say. In one word, the ship is, as regards 
passenger accommodation, a floating palace; and so much 
attention has been paid to artistic effect that nothing will 
be found to offend the most fastidious stickler for high 
art, unless, indeed, the Australian and other tropical 
plants with which the saloon is decorated may be deemed 
too gaudy. Tho arrangements for promoting the safety 
of the vessel against fire and water are as perfect as pos­
si ble. She has three iron decks, and is divided mto 
thirteen water-tight compartments, four of which must 
be filled at once to sink her. From the lower to the 
main deck she is divided into six compartments by iron 
bulkheads and doors, which last can be closed and made 
fast in a moment, so that should a fire break out it can 
nlmost be isolated, and might be left to burn itself out. 
Were space available, we might say much more con­
ceruing the Orient regarded as a ship. As it isi we must 
now consider the means by which she is propel ed. 

The engines of the Ortent are of the three-cylinder 
typeJ and were desi~ed by Mr. A. C. Kirk; late manager 
to ?11essrs. Elder ana Co., and now with ~1essrs. Napier. 
The high-pressure cylinder stands between the two low­
pressure cylinders. It is 60in. diameter· the low-pres­
sure cylinders are each 85in. diameter, and the stroke is 
5ft.; the revolutions are about 58 per minute, though as 
many as G2 have been attained. I t is hardly necessary 
to say that the engines are of the highest possible finishl 
and that no pains have been spared to make them a gooa 
job; yet we think it is to be regretted that the three­
cylinder type was selected. A gbnce at the history of 
the type will not be out of place here. 

One of the great objections to the compound system 
is that when great powers are required the low-pressure 
cylinder attains colossal proportions, because it must be 
of such dimensions that the entire power required to 
propel the ship could be developed in it, provided steam 
of full pressure were. admitted to it direct. For examplel 
had a compound engme of tho usual type been employea 
to indicate 5400-horse power-that re9,uired to drive the 
Orient at full speed- the large cylmder would have 
been 120in. in diameter. Cylit}ders of this size are not 
unknown at sea-for instance, the City of Berlin 
has one-but they aro very liable to crack, and, 
we need bardlv say, aro very heavy and expensive. To 
get over the difficulty two systems are available. On 
wo:one, t distinct compound engines are employed, the 
small being placed over the large cylinder, as in tho 
Britannic, engined by Messrs. Maudslay and Sons,* and 
the City of New York, engined by the North-Eastern 
Marine Engineering Company.+ 'fhe other consists in 
using two low-pressure cylinders instead of one · and 
thus, in the case of the Onent, two 85in. cylinders' ba ve 
been substituted for one of 120in. diameter. The three-

• IUu!ltmtcd in Tu& ENOJN&EI\ for Oct . 27th, 1876. 
t llluatmtcd 1n Tl.L£ ENOINUn tor Dec. 28th, 1877. 
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cylinder system was first brought prominently before the 
world at the Paris Exhibition in 18671 when the engmes 
of the man-of-war Friedland were exhibited.* Mr. Kirk, 
however, was the first to apply it to ocean steamers in 
the WILY in which it is now used. It must not be 
confounded with the multiple cylinder system of the late 
Mr. J ohn Elder, who proposed to expand high steam 
through as many as three cylinders, one after the other, 
and so to combine their action on the shaft that tho 
strains on the main bearings would be reduced to a 
minimum. I t is true that Mr. Kirk disposes his three 
cranks at equal angles round the shaft centre ; but this is 
simply to balance the engines, and the steam, as it 
expands from the high-pressure cylinder, is at once taken 
by whichever low-pressure cylinder may be ready for it. 
The sole object had in view has been to reduce the size 
of the low-pressure cylinder. Engines of the three­
cylinder inverted type were first fitted in the Liguria, we 
believe{ in 1873, and subsequently in the Zealandia and 
Austra ia. These were mail steamers of large size run­
ning between New Zealand and San Francisco. To 
illustrate the action of the steam in engines of this type 
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we annex reduced diagrams taken from the engines of 
the Iberia. The high-pressure cylinder in that ship is 
56in. diameter, and the two low-pressure cylinders each 
78in.; the stroke is 5ft. These dimensions are pretty 
nearly those of the engines of the Orient. The indtcated 
power from the cards we _publish is H.P.C., 1527; forward 
L.P.C., 1344; and aft L.P.C., 1260; or togetner, 4131 
I.H.P.; the pressure was 66lb.; the vacuum, 28.5in.; the 
revolutions per minute, 69, corresponding to no less than 
690ft. of piston speed ,per minute. The engines of H .M.S. 
Inflexible are nearly Identical with those of the Orient, 
only the Inflexible will have two sets of them, one 
driving each screw, and the whole engine has been 
crushed down, so to speak, to get it low enough to sati.!;fy 
the conditions laid down by Mr. Barnaby. 

The great objection to the type is that the space 
occupied by the engines in the length of the ship is much 
more than that needed for the ordinary compound 
engine. For example, assuming that the len~ths of 
different types of engines will be as the respective dia­
meter of their cylinders, then the engines of the Orient 
of the two-cylinder type would be 120 + 60 = 180in. 
long. Of the three-cylinder type they must be 85 + 
60 + 85 = 230in. long. Had they been made with 
two 42in. cylinders above two 85in. cvlinders, the 
len~th occupied would have been but· 85 + 85 = 
170m. The relative lengtlu! of the three types stand, 
therefore, at 170, 180, nnd 230. The difference 
represents in such a vessel as the Orient 130 to 150 
measurement tons- probably a good deal more. We 
deal here with minimum proportions, and many two­
cylinder engines nre as long as those of t.he Orient. 
It may be argued that space is wanted neither for 
cargo nor for anything else in such a ship ; but it 
will be conceded that an engine-room cannot have 
too much space in it, and the extra room between 
bulkheads which would be afforded by shortening 
the engines 5ft. or Gft. would be of great value. 
In the case of the Orient there would have been 
no difficulty in adopting the double-cylinder type 
because there is more than enough height over the tops of 
the cylinders between them and the skylight above. 
In our next impression we shall have more to say con­
cerning the machinery of the Orient, with which no 
fault can be found if It is once conceded that the three­
cylinder system is right, but this is just what we dispute 
on the grounds we have stated. We have dwelt on the 
subject at some leneth because tho tendency to put 
bigger and bigger engmes into passenger steamers daily 
gathers strength, and controversy begins to run high as 
to how these big engines are to be made. N o ono 
supposes that any one of the types we have named is 
more efficient than another ; albe1t, not a few maintain 
the three-cylinder system is the least economical of the 
whole. It is probable that the results obtained with the 
Orient will go far to settle the question, for her fuel 
J>~r~ormances ?811 ~e readily compared with those of the 
Whtte Star ships w1th compound mdependent engines. 

" Illuatrntod in TUII ENOilft:EJ\ !or July 19th, 1887. 
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THE Picton Reading-room, of which we give a section above, Sherlock, while the floor, carried on girders as shown in our 
ie one of the finest rooms of the kind in England, and has been illustration, was designed by Mr. J. N. Shoolbred, of W est­
built to aooommodate the growing requirement for space in the minster. The building is 100ft. iu diameter inside, and rests 
J.jv,rpool Frc~ ~ibrar~ I n hl\8 beQn qe~Ji~ecl br Mr. Cornelius \lpOn the l?arent BaQdS~Q!~f;l roc~ Qll whiPh ~iverroQl is built, 

the rock being cut out to make a. theatre below the reading. 
room. We aball give further particulars in our next im· 
pression, with drawings illn~tra.~1ng ~he constrt.lC~ipu of ~~~ 
floor, WhlCh ~8 f eOllliiW, 
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RURNTISLAND DOCK. 
b Tur. l<>wi~E.F.R for the lith October, 1878, we gave a 

general plan, bell sections, wall sections, an(\ a general desc rip· 
tion of the B urntisland Dock. ~ince that wo have, in the 
impressione for 27th Juno and 25th July, given two eupple­
m enta\ working d ra wings, showing details of the dock and 
gates. 'Ve now g ive a working drawing of the entrance 
masonry, which completes the set. 

Sheet No. 1, published with our impression for 27th June 
last, shows tho general plan of the entrance, together with 
d etaila ~f bollards and parts of clock gates. With regard to 
t he plan, it wiU be noticed that there are only two machines 
for w orking the gates, instead of four, as is ut~ually the case. 
The arrangement was suggested by the makers of the 
machinery, ir W. G. Armstrong and Co., and wiU be 
readily understood from tbe drawing. The machines 
are ordinary hydraulic engines working a cup drum whic h 
pays off tho chain as it is overhauled, mto a. well b elow the 
machinery. The chains a re led along the t op of the gate t o 
sheavlls near the m itre post, thence they pass down to lowe r 
aheaves which are a t the centre of graVIty of the gate so far 
u regards height, and from thence they pass t o the side wa lls 
of the en t rance where they are made fast to bolts in the walls. 
This system has the advantage of doing without the ordinary 
chainways, and, as already remarked, only one machine is 
required to each gate, which, although perhaps it may not 
aavA much in first cost , is undoubtedly handier in working. 
On the other hand, the working and fixed parts under 
w ater a re difficult to get at to repair or replace. A 
d eeper gate recess also is required in order to properly 
h ouse tho sheaves which otherwise would be apt to be carried 
away by passing vessels. The details given o n this sheet 
abow tho sheaves on the gate and the mode of attachment, the 
lower s hoM·es of course require t o be on a. swivel joint. The 
gate rollers, roller path, pivot, and shoo are of chilled iron. 

beet No. 2 shows the gates of greenheart timber, heel 
po,ts, 20in. squar e, the two bottom ribs 20in. by 18in., and 
t he others 1 in. square. The ribs are morticed into heel and 
mitre p osts, being d rawn home with lin. bolts, countersunk 
a o<l plu~ged up. The inside plankio~ is 2~in. by 7in. green­
heart, tixerl ' 'ertically with galvamsed coach screws, and 
caulked with oakum and p itch. 

Sheet No. 3 s hows the entrance masonry; the cills nod 
aprons a re not heavy, the bottom being rock. The whole of 
t ho masonry of the entrance is freestone except the hollow 
quoins, which a re granite set in cement. After being set, 
the bearing surface of these quoins was fino axed and pol ished, 
so as to make a water-tight jo int with the heel post. T he 
concrete used on the works was in tho proportion of seven of 
ballast nod broken s tone to one of cement; the face work of 
the entrance, cills, &c., is of freestone ashlar; the backing of 
the walls, rubble in blue lias mortar. 

" •o have to acknowledge our indebtedness to Mess rs. 
Bouch and M cik, through whose courtesy we bave been 
enabled to place these drawings before our readers. 

TRIAL 1.'tUP O~' STEAMSnrP BAVINOTON.-On Sa.turday after­
noon the steamship Bavington, belonging to Messrs. Hine Brothers 
of Maryport, proceeded into the river for a trial t r ip a fter under· 
going repairs an l being fitted by M essrs. Cochrl\n and Company 
of Birkenhcad, with OM of their patent multitubula r vertical 
boilers. This t1 ial was of interest, as th is steamer is the first of the 
am:Ul coaating class that hM been titLed with one of these boilers. 
Tbe boiler which it replaced waa an ordin"ry ret urn tube double 
furnBCe bo1ler, nnd was quite unable to keer up steam. T he new 
boiler kept ste~m t(l the working preS!Iure o 50 lb. per square inch 
easily, and afforded an abundant supplf. Captain Wilkinson 
overlooked, and M essrs. W . R. Mc. Ka1g and J . Carlton, the 
superintendent engineer on behalf of the owners, were p resent o.t 
the trial and expressed themselves h ighly satisfied with the result. 
Immediately after the trial the steamer sailed for Ducldon. 

PnoJECTED ENCINEM&N'S CEIITU'ICATE AssociATION.- Sir 
Henry 'l 'ylor presided on Friday, the 4th inat., at a meeting 
held at 23, Finsbury-place, E.C., tho object of which was, the 
estnbliabment, on a broad basil!, of an institution for ~anting 
certificate& of efficiency to engine dri vera, locomot1 ve and 
stationary, throughout the U nited Kingdom. Resolutions in 
favour of thi t~ arrangement were unanimously carried, and 
M eaare. D. K. Clark, '.E. , Mr. J oseph Newton, C.E ., Mr. 
Michael R eynolds, and othera demonstrated the necessity for the 
creation or 11uch a society. It was confidently predicted th~t the 
Board of Trade would hmd their countenance to the proJecL. At 
the next meeting, shortly to be held. officers will be appointed, 
aud details be more fully considered than was poS!Sible at the 
preliminary meeting in question. It was stated that there are at 
thla moment not le88 than 200,000 engine drivers in Great Britl\in 
and that they have been-as a rul&-nppoint.ed to their posts on a 
kind of baphiLZard rather than a systematic plan. 

P ONTYPOOL AND TALYWMN RAJLWAY.- An important link of 
communication in the Monmouthshiro Railway system, which 
bas been four yeat in construction, bas recently been completed 
under the engineer, Mr. 1'. D. Roberta, M.I.C.E., and approved 
by the Board of Trade. 'l'be railway commences by a Junction 
with t he Eastern Valleys main l ine at Trevetbin Junction, 
a short distance to the north of the station nt P ontypool, and in 
order to ~ain an elevation of nbout 320ft. to form a junction 
with the Talywain ancl Abersychan Extension of the London 
nnd N orth-\Veetem Railway at 'l'alywain, follows a contour 
line pMt Tranch Colliery, CwmfJrwdoer and Cwmnantddu 
Valleys, Pentrepiod Snatcbwood, and Pcntwyn, where a junction 
ill made with the Ebbw Vale Company's private railway, and 
thence by a high embankment over the Sychan Brook to 
Talywain. The gradient.<t, though heavy- the steepest being 1 
in 48-are no exception~:~ to the ordinary run of railway gradients 
in South Walea valley8; tbey Me 110 fM favourable that ther are 
with the load and not against it. A somewhat extraordinary 
curve is described by the line in cro in~:e the Cwmffrwdoer and 
Cwmnantddu valleys. It traven~e& three-fourths or the entire 
circle, 110 that when standing at the UJ>t>er end the commencement 
of the circle is toeen a considerable depth below

1 
but at a very 

11hort distance nfJ. The Cwmlfrwdoer brancn railway and 
etream a re cr0118ed hy a masaive stone bridge 40ft. in height, and 
the CwmMntddu branch railway and stream by a viaduct of 
four epane, between 40ft. and OOft. high, al110 built of mn.eonry, with 
brick arcbtl!l. At Snatchwood a great Jandalip twk place, and 
the railway embankment havil1g moved bodily down the bill, 
" deviation of the line became nece88&ry in order to avoid the 
t reacheroua ground on which it had been formed. A wMSive 
concrete wall 8UjJpnrt8 the embankment between Pentwyn and 
Abereycban works for about 350 yards soon after pai!Sing which 
a t unnelapanl the private ro.ilwaya of the E bbw Vale C...:Ompany. 
This bridge it built upoo an old slag tip, about OOft. above the 
natural level of the Sycban Valley, and a high embankment i8 
carried over the bridge, so that the height from the natural 
aurf~ to the level of rails i8 more than 100ft. Ample siding 
room baa been provided at the terminu11 to accommodate the kaffic 
which in mint'rals C8pecially will probably be very heavy. It is 
In contemplation to open tbo liuo Cor pna.~cnger trnffic at an enrly 
date, and that trains will bo run from Newport to Brynmawr 
wiUlout change of earriaet. 

THE .ENGINEER. 

THE PATENT JOU.RN AL. 
Condmltdfrom tlae J ournal of tlu Commiuiontrl of Patcntl. 

[• • • It hlU come to ou1· notice that 8011U applicant• of tlu Patent­
office &tle1 Depm·tntmt, for Patent Spteificationl, have cau1ed 
fltuch UlllltCUBltr!J t1·o·ublc and wmoyancc both to themJJelvu and 
to tAc Patent-office vjJiciala by givi11g the number of the page of 
'l'HE ENGINEER at which the SpecijicCltwn they t·cquh·e i1 t·efcrred 
to, ·inattCld of giving the propc1· ntmlber of the Specificat ion. 
The mi1take ha1 bun made bu lookill{J at Tal! ENGINEER l nda 
Clnd Qit'ing the numbtl'l there found, 1chi.ch 01U!J rtftr ro pagu, in 
place of turning to tlwae pa(Jtl a1ld ji1ldi11{1 the nu11lbtr1 of the 
Sptcijication.] 

Grants and DatesotProvtslonal Protectlonto r Six Months. 
8377. BoxES for BRosnm, &c., 0. Baker and J . c. W. Stanley, Feathc~ 

stono-atreot, St. Luke's, London.-2111 .&ugJUt, 1879. 
8!170. CL&MIINO KNIVES and FonK&, W. H . ltoblnson, Brighton. 
11381. TRACTION ENOINES, n. P. Pal'8ona, Elsworth, Cambrldgo. 
838!1. RAJ LWA" I &c., SL&EI'BR and CUAIR, T. Smith, Blaydon·OO·Tyno, 

Durham. 
388~. CARP&T STRETOUERS, n. Froakce, Sackvillo-etreet, Soutbec.'\, South· 

nmpton. 
9887. 8LP!ACJIINO OzOKEJUTfl, &c.. w. P. Thom~on, lllgb n otbom, 

London.-A communication from V. Ofooholm, \ ienna. 
831!9. 0RAIN·IlLI':VATTNO MACIIINEJ\V1 W. R. Lake, Southampton·bullc:lingll, 

London.-A communication from J. D. Stoner, Toledo, Ohio, U.S.-
22nd A 11gu1t, 1879. 

8393. TllLEPIIONES, P. 8. J ustice, Southampton·buUdlugs, London.- A 
communiC.ltion from S. n . Short Frnnklln, Ohio, U.S. 

5395. Cu y TOB.I.COO PIPE:!, J . n. nt,:d IUld c. 0. lloberton, Olugow. 
8597. llANO SAws, A. Vayrlot, Lun6villo, Franco. 
33911. t:Ju1P&' I,.&MP&, I . Dlako, Blrmintrhnm. 
8401. FIRIN!NOINES, D. Mdlllloy, Stnlford. 
8405. INDICATOR BOLT, E. CWihlng, St. John's Wood, Mlddlcsox.-23rtl 

.Aug.ul, 1879. 
8407. CIPINNINO, &c,, CoTTON, E. B ird, Dolton. 
8418. CON8TI\UOTINO ROADS und W A vs, (,). W. Bradehaw

1 
Birmingham. 

3416. OIL LAMPS, L. B. Bortmm, Pt1rk-rond, Now Wllllaaworth. 
3417. PICKERS Ulled In Loons, 0. Durdlom, l:itockport. 
3419. 011. CANS, J . C. Mowburn, Floct-tltrcct, London.-A communication 

from t::. Dawson, Lillo, Franco. 
3121. DLOTTINO PAos, J . H. Kcantll, Boutbwark·etrcet. London. 
3128. AUTOMATIC BRAKil for CRAN£8, &c., C. T. Powell, Lodge-rood, Dlr· 
mln~eham. 

3425. PARALLEL ant! 01VllROLVf P!!NCIUI Of LIOII'r for 8IONALLINO, 0 . 
Pitt, Sutton.-A communication !rom MOllllr& Mllllgi,n IUld L. ~. 
Lomonnlor nod Co., Pnrls.-26tll Auqtul, 1879. 

9427. HORU8KOE81 B. J . B. MUle, Southrunpton·buildings Loodon.-A 
communication from J . R. Wlllillms, John8town, and E. V. McCandttlo, 
Pitt.eburg, Ponnsylvo.ula.-261A .Augtut 1879. 

2718. ROPB:l, &c, U . C. Petersen, Copcnl1ngou, Donmnrk.-A communi· 
cation from C. BOo borg nnd L . Pcto~on, UOsldldo, Denmark. -4th J uly, 
18i9. 

8068. llASSOOKS and KlftELEns, E. 0. D. Lawford, King-.etroot, Choapsldo, 
Loudon.-2811< July, 1879. 

3086. TtuOVOLES and lliCVOLilS, F. W. J ono8, Dlx'a-fiolds, Exctor.-SOih 
Jv.ly 1879. 

33 12. ;rnEATUIO STRAW i\lANons, T. ll. Cobley, Duoetnblo, Dod!ord. 
3314. PEOOil'IO MAOUINEJl\'1 W. R Lake, Soutbnmpton-bulldlngs, London. 

-A communicnt.iou lrom 0. W. Copel.md, Malden, and W. & EBt.on, 
Boston. 

33111. MANUFACTURE of 8ROT1 E. Field, Chandos·chambere, Adelphi, 
London, and W. D. Lord, Ch1ro lloutle, UampsteOO, London-111111 
,A llllUf(, 1870. 

3318. MAIIIPULATil"O, ScRll&NlNO, and SORTINO COAL, W. Haydock, Wlpn, 
l.AnCIUitcr. 

3320. Snu1 STI!&RI!IO OEAR, A. Dllneirulon, LiverpooL 
382~. CLAMI'INO, &c., Doon and oi.Itor F ttAllll8, T. Lees, Park lfoundry, 

UoUJngwood, noar Manchester. 
8!124. INORJO!A81NO HEAT of DLAST In FORNAOilS, W. R. I..Gko, Soulhamp· 

ton·bulldiuga, London.- A communication trom Outeholfnflugahutto 
Aollon·Veroln tur Bergb.'\u und Hl\ttenbotrlou, OborhaWicn, 110d n. M. 
Daolon, OU88eldnrf. - t814 A uguat, 1879. 

Inventions Protected !or Slx Months on the Depoeit o r 
Complete Specltlca.ttone. 

86-10. FooNTAU/1 &o., P&Na, W. R. IAko, Southampton·bulldini(IJ, London. 
-A communication lrom A. T. Crou, Provldonco, Rhodo Lalruld, 0 .8.-
11111 Stplt•tlber, 1870. 

00:.0 ~OATINO l:!rnPS' BoTTOIII.ll, W. Ward, South Shield.s.-12111 &J>tentber, 
1870. 

3651. TOIUIINO Wooo, H. D. Lake, Soutbampton-buUdlngs, London.-A 
communication from J. Davlosnnd F. 8. UWdester, Now Jo~oy, U.S. 
- 12111 &ptt11tber 1S79. 

8677. WRAI'P.IU\8, ~.for PAOKINO, H. D. Lnko, Southnmpton·uulldlnga, 
J..oudou.-A communication from J . H. Wouver, Chicago, Winola, U.::l. 
- lSIA &pknlbtr, 1879. 

3681:. ORIUNE!ITJNO 0LA.88·WAR£, A. J. Doutt, High Holbom, Loudon.­
A communication from H. Fourhuko nud W. l:lcck, Pitt.llburgb.- 1614 
Stpltmber, 1879. 

3~011. SCRf!W PROPELL&M, fl. J. llnddan, Slmnd, Wostmlnetcr.-A 
communication from 1!:. A. llcath, Now York, U.S.-lillA &J>kmlitr, 
1 !179. 

37:7. TY POOBAPEIICAL, &:c., PRJ!\'TlNO J\IACUIN&81 B. A. Donnovillo, Plccn• 
dilly, Loudon.-A communlcatlun from ll. Volrln, Rue )Jayot, Parts, 
Franoo.-16111 Stptt .. aber, 18i9. 

Patents on whlcb tbe Stamp Duty or £50 ba.s been PeJd. 
8(10~ . BcYRIOIRATUIO, F . P. E. Co.m, Parle, IUld E. JuUJen, bJ~Lrtoillcs, 

Frtmco.-ISIII Stpumber, 1870. 
8628. Ku.Ns, J . Garlick, UlrmJugham.-10Lh Septenwer, 1870. 
UU 17. METALLIC DRUMS or CA8t<a, J . Slmpt~on, LJverpool.- 18llt Stpk>llber, 

1876. 
SUM. 0A8 GOVERNOR, W. FolllLe, Olnegow, Lnuark, N.B.-10t4 Stpumlter, 

1876. 
8723. STRINO Mo&ICAL INSTRUiii&NTS, D. Semple, Airdrlo.-23rd Sq>ltJnhcr, 

1870. 
2771!. MAlfOl"ACTUR£ of Tlf!-Dl"CKL£11, J . T. Klug, Llverpool.-28111 &plettl• 

tier, 18711. 
S(H[J. PRODOCINO 0RAUOUT1 &c., J . Y. Smith, Pitt8burgh, Pcuul'ylvanln, 

U.::l.-lllt/1 Stpk••tber, l!o71l. 
3&10. Snut l:loJLEM, C. D. Abo!, 8outhnmpton·buildJfl88, Chancery· 

lano, London.-181A Stpumber, 1876. 
866:?. A.XL£11, &c., W. U. Lnko, l:!outhampton-bulldlnp, London.-18111 

S·pltt11ber, 1876. 
3667. 8Kt:LP8 o.nd T011fll1 C. F. Orimmott, Edgb..'ISton.-19111 &pumber, 

1876. 
8665. TRI\ N8MITT1NO Pa&88un& to B vonAULIO MAOUINB TooUI, R. Jl 

'fwcodoll, J . Pwtt, nnd J. l•"'oldiug, AUM Works, Olvucoetor.- 101/t 
Stpttt~tlxr, 1876. 

8070. Tn£1\110-ELECTRIC 0 EN ERA TOM, C. A. Fuuro, Favor8ha.m.-101h 
Stpte,.tiJtt•, 18711. 

868 I , C01il'III:<.71N01 &c., ROLLI NO STOCK, F. l),lmos, Sulhum, noor lloodlng. 
-!lOU< S']>ttntber, 18711. 

3703. PILI.8, J . M . Richards, Oro..1t Ru880li·etroot-buUdings, Oro..1t Ruesoll· 
atroet, Uloomebury, Lond()n.-:.!hl Septtlllber1 18711. 

3701. APPL\'INO CoUN'TIR I'RSMURP! to tlto LEvens of ENOINC8, J . ll. 
John110n, Uncoln'e-lnn·liclds, London.-:!9111 &pu'''ber• 18.6. 

871:!. CAROI!\0 COTTON, &c, W. l>obeon, Plymouth, T. fl . Rushton o.nd 
U .r\ . Dvb.on, Bolton.- :!J,td Stpttt~tber, 1 1\l. 

8718. llr:I'RJO&RAl iNO, &c., LIQUIOtl, W. Ll\wronco, St. Mary Axo, London. 
'.l'l.td Stpkmkr, 187tl. 

877;1. LUBRICANTS, &c., l or ST&AM ENOIII£8, &c., H . P. Scott and B. ll. 
Zerbe, Wostoo Vllla, Burdott.-ro.\d, Dow, London.-2t!tlt Stpk,.Jber, 18711. 

Patents on w blch the S tamp Duty or £100 ba.s oeen Pa.td. 
2782. TR&ATI NO Dn1cK, &c.~,. 0. ll. Smith, Southampton·bulldlng•, 

London. -lOth Stpttlltlw·, 1872. 
2794. PLAITED PAPII:R CuP8, &o. , E. S. Dlgg and W. F. Dunt, UUI'•·placc, 

Odord-atrect, Londou.-:!t!•J. &ptt .. tber, 11172. 
2838. Sni/T'orr APPARATUS for 1.JQUID8, 1'. J. Dnv1oe, Caml)!boum c· 

t.orNCe, 018h-etroot, lloi'DJioy, London.- 26111 Stpttulber, 187¥. 

Notices ot Intention to Proceed with Patents. 
1200. v-ILI for C:ONTAININO LIQOII», F. Proeton, Duddcnfiold.-111 

Apri}1 18711. 
1 IU. IIAKJ :.OO Il&LICAL PIP&IJ o! Cuv, &c., L. RohrmiWD, Krauacbwlla 

Oonn W7. ' 
101 I. iiAt UIN¥-DRJVlNO CtlAIN81 W. R. Luko, Southampton-buildlnga 

Lond()o.-A communlooUon !rom W. D. k:wart.- 18111 Ma1 1870 ' 
1017. IJOLD&M !()r D&MTAL, &c., IN•TRUM&~C'1'8 W. 1•. TboO:peou; ll lfh 

llolhom, Londoo.-A commlllllontlon {I'Um U. D. Juetl. 
lll~~ld~I'Uii-JNIJ und DouoLJNO 1!1 on~>~~, 0 . .Lumb, Man~h, uenr lluddOnl· 

1036. ORI~COt!IO, BARK, &c., J. W. llanillon a.ud T Hammond WakcOold 
- UtA M ay, 18711. · · • • 
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1m. Suo~: V.u.n ••••••rue, L. Schwartakd, Berlln.-Acommunt.­

tioD from E- K11eelotn~lty and C. PrUtt.-16t! Jlay, 187t. 
1969. ELECTRIC LIOIIT AI•PA UTlll, A. Lonpdou, Queen Vic~ 

London.-A communication from A. Krupp.- lllt.ll Jlay, 18711. 
197t. FAJITPJNO D&vJo& Cor I:JTUDII, &c., W. Korgan-DroWD,SoutbamptoD· 

buUc:lingll, London.-& communication from T. Hedgot, E. IIOUor, and 
C. Om!. 

1078. DecKLE or CLASP for DRAcll8, &c., P. JoUn, Holloway, London. 
1979. CITTT[}(O Sca¥ws1 A. M. Clark, ChiiDCory·lane, London.-A commu· 

nlcat1on from E. DoJono.- 17111. May, 18711. 
1983. II081l·COOPL11IOS, E. Schultz, Frunr:011lache-etruao, Prullia.-A com· 

munlcatlon from J . L. BchmJdt. 
1986. TRAN8lllTTIMO, &c., MOTION of WJNcn m, &c., T. A. Weaton, Fleet­

stroot. London. 
1988. ExruomliO ADVBRnSEVIll'ITS, &c., B . A. Relnhollt, Woolwlcb, Kent. 

- 1!ltl• May, 1870. 
1m. tl&LI'·ACT'INO F1n ALAuc, R. P. 0111, Duko-streot, Llvotpool 
2000. ELEOTRIO LAMPl!, J . Cougnot, Bru88ol8. 
2006. P URIFICATION Of ijT&J!L aud I RON, P. Jensen, Cbancory-lane, Lou· 

don.-A communication from A. Kn.1pp.-20ih May, 1871. 
2016. Pow&a TRAVELLJliO CABRIA0£81 &c., L. Wgglnbotton and T. llan· 

nook, West Oorton. 
2023. Cowo~t PaiNTJNO Puesa, B. llu~t_. Sorle-atroe,!, Llnooln'e·tnn1 

Londou.- A communiootlon from 0. W. woodside, 8. l!l. Oumport, and 
J. D Wolf.- 213C May, 1879. 

2040. TRACTION and WAYS, J . L. Uaddtln, Great Oeorgc·atreet, London.-
22ttd May, 187P. 

2003. SLIDIISO VALVF.S, P. Everitt, Oreat Ryburg, Norfolk. 
2067. 8CTTINO SAW TEETU, J . Trickett, Nowark·upon·Trent.-i3nf Nay , 

1870. 
21U:l. Dn:1so MIXED TJ IISOES, C. Aut1or1 Buo du Bac, Pt.l'it.-A oommu· 

nlcatlon from A. i\fauger. 
2114. CO\.'K.S I!.Dd V ALVU, E. I>Jaredon, Llverpool.-27111 1/ay, 1870. 
2172. SURY.t.C& Wvon l'LANINO MACUINEB, A. Knox and A. E. Knox, 
Olaa~w.-Sht May, l&iO. 

2211. fllLEPBON£81 H. C. Dumoutler, Rue Pommier, Po.rls.-4t.ll J11.M1 
1879. 

2247. BTEAM-BOILEIUI, T. I..GnCI\lltert...Liverpool.-61.\ / t1.ttt1 1879. 
2261. WI!IDOW-BASJJ£8, 0 . Dartig, JJrixton. 
2201. FoUNTAIN P&NIJOLDEM, n. B(»nr, South·plnco, Finabury.-7tA./ti.JU, 

1879. 
2287. CnANNELLINO or QOARRVJNO STONE, A. M. Clark, Chancory·laaao, 

Londou.-11 communJcntlun from 0. Wincqc.-10111 J unt, 18711. 
2388. EFJI'ECTINO .ElWMINATION of METALLOIDS In IRON 0Rl".8, 4ul, J . 0 . 

btewburo, F1cot.-at rcot1 London.-A communication fror.. Lo C. C .. Do 
Monlblanc o.nd L. OIIUIBrd. 

2!187. TREATloi'EN'T of SODA, E. Solvay, BI'Ullllela. - 16t.\ J w.,, 1879. 
2616. P RODOO!l.;O NI!W COLOURINO MAlTER8, P. Wirth, Frankfort on·thO· 

Maine, Oermany.-A communication from W. Molawr, E. Luctua, and 
A. Brllning.-23rd Jv.11t, 1879. 

2592. COUPLINOS for Bos& and PIPES, J. 0. Tooguo, Soutbnmpton·buUd· 
inlfll, London.-A communication from W. J . Stevens and W. F. Proctor 
27tlt Junt, 1789. • 

2718. MA I<INO RoPBS of 8Ttuw, &c., H . C. Poto~n, Coponh~~gon - A com· 
munlcaUon from C. 5aoborg lllld L. Potonen.--40~ July, 1879. 

2742. ISK LP'·JI'IlJWI!IO DRILLIKO or fiATOUET Ba.t.CE, T. Moore, Gerrard· 
11t.root, lllllngton.- 6111 July, 18711. 

soos. Bsos Bna SL.EEPtNo CoTS, w. Exall, Bolybrook Boueo, 1\cadlng.­
:l ltl< Jutv, 1879. 

3Qr.8. HASSOCKS and KNUL£R81 E. C. D. Lnwford, KJng-etroot, Cboopeido, 
London. 

SOUG. CuBQOil8 or DnArrl!, T. A. Drockolbank, Oreeham Houeo, Old Broad· 
stroo~ London.-2111.\ Jul~, 1879. 

8080. TREATING 3PONOE, &c •• W. R. I..Gko, Soutbampton-buUdlnga, Lon­
don,-A communication from W. N. Blakem&!l, Jun.-291h J uly, 1879. 

3086. TRIC'I'CL&S and BICYC&..£11 P. W. Jonoe, Dlx'a·fiold.s, Exotcr.-80111 
J uly, 1879. 

8163. TA BLES, J. Cuthberteou I!.Dd J . Armstrong, Ancrum-etroet, NewcaeUe­
upan·Tyno.-6111 .Augtul, 18711. 

8307. CoN8TROOTJON Of UN.BRBLI.AIIIIlld PARABOU11 H. Currey, Crft7fOrd.-
16111 .Augtut, 18i9. 

5393. TEt.EPOON&a, P. B. Juatlco, Sout.hampton-buUdlnp, London.-A 
communication from 8. H . Short. • 23rd .Augu.at, 1879. 

8409. CuTTINO, &c., Sur;trr bJ BrAL, H. J. lladdnn, Stmnd, Wcstminater.­
A communication from 0. E. Konnody.-2514 A ugutt, 1879. 

86?7. SIONALI for TELEI•uowr;, &o., Wmat.. W. T. Whiteman, Staplo·inn, 
London.-A communication !romS. \V. J!l'Uncil!.-61/t Stpumlter 1879. 

SO lO. FOONTAU/1 &c, PxNa, W. n. Lake, Southampton-buUdlngs, LOudon. 
A commuulcntlon !rom A. '1'. Croea.-llt4 Stpumbtr 1879. 

8650. CoAnNO San'S' BoTTOxs, W. Ward, South Shlolds.-121h &plemlter, 
1879. 

8677. WR.t.PP&RS, &c., H. B. Loko, 8outbampton·buUdinp, London.-A 
communlcnUon from J . H . Weaver -ISlA Stpttmbcr 187\1. 

MM. OaNAXEliTJNO OLASS-WARE, A. J . Doult, Hlgb Bolbom, London.­
A communication from B . Feurhnko and W. Bec:k.-16111 Stpttmber, 
1879. 

8700. Scuw PROPilLL&RS, B. J . Uaddan, Strand, Weatmlnater.- A com­
munication from E. A. Bcatb.-16111 Stpumber, 1879. 

All pereoM having an Interest In opposing any one uf euch appllcatiuna 
11hould lcavo particulars In writing or tbelr objections to IUCh appllc:otion 
at tho offico of tho Commilsllionore of Pateut8 within twonty-ono dt\)'1 alter 
dat.o. 

List or Specltlcat1one pubUebed dw1ng the week endtow 
September 20th, 1879. ; 

41!16• , 4d.; 4914, 4d.; "::t Gd.; 05, Od.; 205, Gd.; 309, 6d.; 421, 4d.; 661, 8d. 
652, 6d.; 6M, Gd.; 670, ua.; 672, 6<1.; 674, Gd.; 677, Gd.; 678, 6d.; 679, tkl.; 
680, 4d.; 682, le.; 68t , Gd.; 689, Gd.; 600, Gd.; 693, Gd.; 694, 6d.; 60S, 2d.; 
696, 4d.; 601, Gd.; 60ti, 2d.; 008, Gd.; 612, 6d.; 616, le.; 617, Gd.; 0181 6d.; 
621, Gd.; 626, 6<1.; 682, 8d.; 6J6, 4d.; CHI, 2d.; 644, Gd.; Gt5, 4d.; CUG, 2d.; 
CH7, 2d.; 618, 2d; 649, 2d.; 651, 6d.; 66t, 6d.; MS, 2<1.; 656, 2d.; 660, 2d.; 
601, 2d.; 662, Sd.; 663, 2d.; 664, 2d.; 666, 6d.; 667, 6<1.; 600, 2d.; 670, l d.; 
672, 2d.j 117:1, Gd.; 6i4, 2d.; 67{1, 2d.; 677, Gd.; 682, 6d. ; 683, 2d.; 685, 2d. ; 
686, 2d.; 687, Gd.; 688, 2J.; 690, 2d.; 60<l, 2d.; 006, 2d.; 696, Gd.; 097, lid.; 
1198, Gd.; 1109, 2d.; 701, 2d; 702, 2d.; 708, 2d.; 704, 6d.; 700, 6<1 .; 709, 2d.; 
711, 2<1.; 712, 2d.; 713, 4d.; 7l4, Gd.; 716, 2d.; 716, 2d.; 717, <ld.; 718, 4d. ; 
722, 4d.; 7~. 4d.; 728, 4d.; 729, 2d.; 781, 4d.; 782, 2d.; 730, 6d.: 738, 4d.; 
780, :ld.; 741, 2d. ; 742, 4d.; 7 .. , 2d.; 747, 2d; 7~81 2d._t 766, 4d.; 777, Gd.; 
812, Gd.; 814, Gd. ; 821, o.J. ; 84:.1, Gd.; 1103, oa..; 11116, 6<1.; 2268, ld. 
241U, 4d.; 2487, 4d. 

• • • Spec~catlona will be forwarded by post from tho P!ltent-olllco on 
rocolpt of the amount of price and poet:~tco. Suau exceeding 11. muet be 
romlttcd by Poet-ol!lco order, mado pnyablo o.t tho Poet.-ol!ke, 6 lliah 
llolbom, to Mr. H. Ro.ldor Lock, hor Maj011ty's Putout.-olllco, Sout.h.imp­
ton-buUdlnp, Cbanccry·ume, Lundon. 

ABSTRACTS OF BPEOll'IOATIONB. 
Prq>Med. by ourael'IJU ezpru3ly for To E.Komua Gt cAe olft;f of 

Her Majutv'• Commilftonert of Pllk'I\U. 

6268. CUTTINO ANO 80R&WINO TUDES AND ltoos, &c., W. Crot~~.-Dnttd 
2{111 D~ctmb!r, 1878. tid. 

A8 a cuttlng tool tbo nppamtus consillta of a headstock to rocolvo tho 
rod or tubo nnd providod with a ho.ndlo. At the top l8 a boea tappod with 
n fomnlo acrcw 11ud grooved on nno aldo to receive a ftatalldlug cuttor, tho 
upper end of wblch b boot o•cr ot right angles and received by a collar 
formed on 1\ malo !Ierew paaelug through tho bead of the cutter, and 
through tho female screw on tbt' 1>0611 of t.ho h<*letock eo tbltt by turning 
tho 8Crcw the prOfllure ()!tho cutter IJI brought upon tho rod, and tumloa' 
tho tool round ciJcot.e tho cut. tbo aUdlng cutter being advancod by tho 
action of tho 8Crew through tho 00.. For cuttl.ng o.nd ecrewlor rode or 
tubol! n doubled j"wod hOI.\d Ia omployod1 nod 11 capable of opening and 
closing on ll pln ulut. Ono j3w lllitwa wtt.h a b&ndlo nnd tho other 
oxt.onde n 11bort diJiwnco below tho vtu joint and ill !ormod with a bOM to 
rocolvo &n adjusting sot &.!row to open and closo tho jaw1. lnlldo tbo 
Jawe nro fixed cuttcra. 
96. Fono&~~, II. Eyrt.-Datt;J. Oth Janl«ll')l, 1870. 6d. 

In order to utUlao tho Wll8t.o hoot of a forgo to produoo eto.lm to dri•o the 
fun, an L abapod bollor le arTangod 110 that it.ll lnuor vortlonl wall con· 
atltutoa tho back or tuyoro pinto o! tho forgo, and tho horh:ontal plate 
forma tho boorth, thWI there wUI be 11 water ~>paos bolow and at tho b6c.lt 
of tho forgo, or M lbo pnrt.e ln conW:t with tbe lgnlt.otl fuol. Tbe tu7ore 
plpo po- tmnevei"'!Ciy through t.ho vertical J>')rtlon o! tho boller and 
communlcntos with tbo fan, which 18 actuo.tod by a •mall at-m enrtuo 
atttlcbod to ouo eJdo of tho fo11ro and coupled by a oluteb to tho fan 
eplndlo_ 
164. Snn£01!001'£8, II. Orttbb. -Dnttd l "lh J(UIIWI')I, 1870. Gel. 

Tbo two plctur01 arc pt8COd 11ldo b; aide but borbonta111 with tbelr 
!acea downwnrdl when thc7 are tmnaparent, Ulumlno.tod from abon or 
opaque llluminated from bolow, or with tbolr facoa upward• when t],11 
nro opaquo ond illumlnatod from abo'fo. 'fho object leol!ee are made in a 
OOIDJ>Oelte from, one raco of Ollch belnlf convex to operate ae 11 lena aod 
tho othor facet of prlam (()rml 10 that tho mye ))88tin8' t.llro urh tho lena 
fnco nrc rcfloclod nt naht ""lr e11, and both belng eo act ae to oon.,e...- tho 
reOoctod mys ou n cum·avo mirror. From theao tho rayaare relloct.d to tho 
oyCfl of tho oblervcr , tho riabt eye rocolvlna tho I~UfQ of UM lolt ~ 
IUld the loft eye tbe imn&'O or Uto riaht ploturo. ' 
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847. COMPOSITION FOR PaU D VIliO Foop, 8. Pulda.-Dattd 28th Januar,y, 
18'79. 4d. 

Tho composition oonatate of ~lb. alum, llb. crystal slltoato of poWb1 

t lb. bomx, i lb. cream of tar&r, 0 or.. gltlugall, 2 lb. caustic limo, ana 
lb. aulphato ofaoda, tho whole diesolved in Bib. of cold wotor previously 

boiled. 
349. SuoES, &c., B. G. Bl·ewe1·. - Daucl 28th January, 1870.-(~ communi­

cation.)-(N(Jt p~·oc<tded with.} U. 
Tho solo ond quarter aro mado In a s luglo picco by cutting out n form 

of tho required shapo, thou after damping nnd by moans of pattern& 
imparting to It tho oxnot fo1'1ll which It Is required to give the shoo. 
863. SLID& VAt..VK81 J. J/ill.-D<tled 28th J a11uary, 1870. Gd. 

ln order to dillpeneo with tho cover of tho volvo, tho ends of volvo nrc 
prolonged so ns to cover tho etonm porte of tho val vo fnco, nod oro formed 
with rocoasoe constituting porte co1 respeudlnfc with tho ste11m ports of 
tho cylinder valve fuco, and lu nccordnnco with tho stroke nod require· 
mente of tho vt.lvo. These rocoe6es have no nddltionol breadth given 
them on tho sldo corresponding to tho sido on which Is formed tho etonm 
supply port of tho oyllndor volvo !nco, and tho rocesses In tho volvo nro 
connected together by a longttudinol pn881\go covering tho steam supply 
port on tho oyllndcr volvo faco, tho exhaust port bolng formed ae In 
ordtol\ry D vnlvcs. Tho steam Ill thus supplied under ond through the 
volvo, !ll8tond of over nnd r<'und it. 
378. FonNAO£S, T. Vicar•, •en., J. l'icnr•, .en., T. Vica1·1, ju,n., J. l'icm·•· 

jun., nnd J . Sulitlt.-DatttL BOth January, 1879. Od. 
A rovolvtng shalt bonenth tho fire·bnrs gives motion to tho aolf·atoklng 

machinery, and also to feeding plungers actuated by oxcontrtos on tho 
shaft. Cams on tho shaft givo n forward nnd backwnrd mot.lou to two 
b.lrs placed across tho funlllco, ond on which tho front end o£ tho fire· 
bars rest. • 
403. BoOTS AND Snots, C. Bdward1.-Dated Sht Januw·v, 1870.--(Notp,·o 

cetded toith.) 2d. 
A boot Is provided with n rim ontlroly around tho Inn or solo, so 118 to 

form n st rong ftnngo, nod tho outor solo Ill rondo ndjuetablo thor~on by 
means of n plato on tte u)'pcr side, which is so attllchcd thnt !te edges 
will slide within tho flange on tho inner solo, thus securing tho two soles 
together. I t Ill still further secured by n spr!J1g nt tllo waillt. 
405 AI•PAnATUS •·on SuPPLYING WATER TO WAT£R·Ot..0881'8 , BATlUI, &c., 

H. Owm.-Dat«L 8111 January, 1879. Od. 
A ;:Ill tom of a capacity equal to tho wntor required for CIICh II usbing 

baa n bolo in tho centro of tho bottom fitted wfth n. tape1·ed socket, to 
which Is conn ected no union for tho wn.to1··closot supply pipe. To tho 
l ower ond of tho sockot Ill nttllched a metal cylinder with openings nt the 
bot tom for tho outlet of water. ln tho oyUndol· works n d1-um, nt the 
lower end of which 1.8 a plug whoso scat ill on the socket. Through tho 
drum and valve, ond connected to tho volvo, pn.sses a pi~, whoso upper 
end passes nbovo tho water lm~1 such pi~ working withln n second pipe 
screwed to tho cylinder. A bllll cock w1th n double reversible action ill 
employed, ono for tho supply of wntor to tho cllltorn nod opomted by a 
bill, nod tho other to shut off tho supply while tho cistern 1.8 bolog 
emptied, ond which 1.8 operated by a lover connected to tho pull . 
406. OuLLEYS AND FAT Ta..PS, H. Owen.-.Daua 8131 Januarv, 1879. Od. 

A squnre box forming a receiver or fat trap, and mado of stoneware, 1.8 
provided nt ono side with a syphon, to which nn outlot plpo Ill adopted 
tor the dis~ barge of noxious gasee. Above tho wntor line oro a suitable 
number of Inlet openings In tho receiver , ond ite upper edge ho.s a rtm to 
receive a curved flttngo on an iron tray which fits into the receiver, the 
hottom of tho trny Ol!:tonding below tho water· line, traps tho in lot for gulloy 
water ; the centre of tho bottom of tho tmy ill open and forma n rCCOJ?· 
taclo for water. Tho tray has n rim round ite uppor ~;dgo, and between 1t 
nnd tho curved fiange ure n number of openings for waste pipes. A 
second tray with a recessed bottom ill employed, tbo bottom edges of tho 
recose dipping into tho rccoptaolo of the first trny, thus forming n second 
trap. A grating fite over tho second tmy. 
4()7. BURNERS ron PETROLEUM LAMPS, W. Brit~•l!f.-Daled 8131 JnnUCITlf, 

1879.--(~ communication.)-(.Not pro~edtd ~itll.) 2d. 
Tho wick ill proeecd by springs against the toothed wheels, so ae to 

obtain n sure and equal gear of tho wick within tho wick holder. 
408. MAODINElW ron COMDINO COTTON, &o., T. II. RU&IIton C!tiCl J. Mac· 

qtUt~t.-Daud. 8111 Januaty, 1879.-(Not procwl«L toitll.) 2d. 
For feeding tho sheet from tho lap forward to tho combing nippers n 

pair o£ nippers i11 employed, tho bottom jaw of which Ia supported on a 
centre by t ho bottom jaw of tho combing nippers, and tho top jnw is 
supported on a shaft c:\rrlod by tho bottom j~w. such shaft forming tho 
joint for both jnws. On thiJI shaft is a lover brought into contact with a 
fixed point by another lover fixed to tho same shalt, nnd actuated by n 

• comb. 
409. APPARATUS )'OR PaOPELLINO SniPS, &c., THROUOU WATER, &c. , C. D. 

.Abet.-Daud Bht Januarv, 1870.-(.A collununtcalion.) 8d. 
A number of discs with one (or more spiral or volute shaped arms aro 

fi t ted upon each other, so that whllo tho axes of tho bosses oro in llno 
with each othor the arms arc slightly to advonoe, tho second <>f tho flrst1 and ao on. A body is th11s formed In which one or moro helical ana 
eplml stepped blades ox tend along and around tho central nx.ls, nod tho 
etepe are thou removed so us to form a continuous smooth surface. One 
ond of tho body is closed by a conical disc, nod tho propeller being 
rotated, tho notion of tho blades wtJl bo to gmep tbe wntcr nt tholr outer 
onda, and force It to move inwards towards tho centro, nnd longitudinnl.ly 
outwards towards tho open end. 
410. GALLERY OR GLOB£ H OLDER, / . Fielding.-Dc1Ud hi Fe/mtary, 1870. 

- (Not pr<x:«d.ed. with.) 2cl. 
Throe or more hook. ollpe a re employed to hold tho globe in position, 

ono of them being made so tbnt when turned neido it admits tho dfa. 
meter of tho rim to pnas, ond when turned back again i t fixes or holds 
the Mme. 
411. HELM£'1'8, &c., B. Coopt~·.-Dal«t llt~February,)S'TO.-(Not proceeded 

with.) 2d. 
Tho body ot tho helmet is mnde up of two or more thicknesses of cork 

with a layer of muelln or leno between them, the layers being connected 
together by on indin·ruhbor solution. 
412. COMPOUND MICROPHONES, L. J. Orcullt>j.-Dated lit FelmLa'7J, 1870. 

Gd. 
A. microphone Is mounted on n parchment diaphragm and conn110ted 

wlth a bat tery anO.induotion coil, so that ony vartnttona i n the micro­
phone caused by sound waves effects a corr08pooding reaction In tho 
strength of tho current of electricity flowing through tho microphone ond 
Induction coil. Tho variation nillo causes a vnrlntlon in tho currant 
Induced in the induction coil, which bolng connected to n tolegn\ph ltnu 
causes corresponding currents to flow through tho telegraph or electrical 
wires, nnd by nttacliing n telephone to tho dllltnnt ond of those wires 
call8es by t ho incroaso of the intensity of the sound produced, the message 
conveyed to bo faithfully, plainly, nnd distinctly honrd n.nd recorded. 
413. STOVES OR BBATlNO APPARATUS, JY. E. Gedge.-Dated ht Februa?·y, 

187fl.-(.A communicatitm.)-(Notl1roceedccl with.) 6d.. 
Thill rolutcs to n hygienic prlemot c stove or heating npp.'\ratus heated 

by a mixture of air and gM, without escape pipo, with boiler return of 
concentrated beat, movable .firoplnco nnd .entety.cock indicating con­
sumption of gae. 
414. STA.MPlNO AND OniNDINO MINERAL AND OTIJI:R ISU.OSTANCKS, R. J. 

Bduardi.- Dau<l 111 Fetn-uarv, 187fl. Od. 
Thi8 consi.Bts, Ftret, in a reciprocating nnvil block in combination with 

&tampa actuated by came or by s team or compressed atr. Secondly, tho 
combination with tho reciErocatlng anvil block of cru.shing rollers or 
cylinders and t rnusverso ad ustablo plntee or forks. Thirdly, supporting 
t ho reciprocating anvil bloc upon friction r ollers. Fourthly/ n shield or 
cover having Its low or edge dipping in water for tho purpose o preventing 
duet from tDjurlously o.tfeotiDg the friction rollers and bearings. 
415. PERFOMTlNO MAOBINE1 ll. J . 1/addaii.-Dated 161 Fc1Jrll4t:J1 1870.­

(~ commwnication.) Oct. 
TWa consi8ts, Firat, in tho combination with one of tho cutter shafts 

of a unl vorsnl joint for tho purpose of onnbltng tho cutters attached 
t hereto to bo lUted out of ond returned Into operative connection, .md to 
bo driven by gear wheel& continuoUllly in ono direction without altern· 
Uon of their relative poelt.ions. Secondly, in tho general construction 
and arrangement of vnrtous purts of tho machine, om bracing tho feeding 
In, cutting and conveying appllnDccs, together wlt.h devices operating ll8 
stops, ond on intermittent IJIUng mccbnnlem common to certain of tho 
par te, whereby tho m;\ehino is adapted for tho production of mony 
vnrtottes of work. 
416. ELECTBIO Lutrs, J. D. F. ~nd?·eru.-Daud lit Ftb1·um·v, 1870.- (Not 

pr««ded 1citlt.) 2d. 
Two plates of carbon aro placed taco to taco nt a llttlo di8tnnco apart, 

ond aro connected to tho electrical circuit, tho voltaic nrc presenting 
tteeU a t some point of their J?.Oriphortes, ond 118 t lto carboll!l aro con· 
aumed tho arc travel& round tho periphery, nod Inwards towards tho 
centre <>f t he pluto.&. 
417. T RICVCLKS AND DICYCLilll1 J. T. TOltllltlld.- Daud lat Fcb1·Ual7J1 1879. 

-(Not procc<d«L 'lllitl•.) 2cl. • 
Tho bllckbono of tho tricycle Is rondo of n steel tube, an d Ia CltiTicd 

irom tho ateortng wheol back under tho driving 1\Jtlo, whore It 1& 
t urned up and over tho driving nxJo towards tho front whool to a suit· 
able poeition to recoive tho scat. To tho back part are attached two arms. 
Tho pedal levers can bo adjusted by making tho part to whlch tho con­
nocting rod 1e faetoned to aUt!e to and fro along tho pedal lover by means 
of a rack and pinion. Tho footetepe of bicycles arc rondo ndjustablo by 
forming t ho brocket attuohed to tho backbone with a eockot, In which 

, the atem of tho foot-rest alldce, ond can bo aeou.red by n sot pin. 
418. 8TLul ENOINEB, D. Cll-tig, W. Harhidl, anct W. Danul.-Dakd l 1t 

Ftbrv.ary, 1870. Bel. 
A pair ol tJlginoa are placed aide by aldo, on a. frame which carrlee a 

THE ENGINEER. 
locomotive m wtitubular boiler secured to it, and in part resting on the 
onglnM. Tho cylinder of one onl!lno 1a larger tbnn tlint of tho other, eo 
tho steam 1e expanded from tho smnller through tho larger cylinder. To 
focllitato starting and reversing nn Lntermetlin~o vlllvo 1.8 provided, 
whereby steam may be admitted dbcct into tho volvo chnmbor of tho 
huger cylinder if required; thiB valve 1nay bo so arranged thnt It Ia 
brought Into Mtion by putUug tho rovorsing lovor n lltt1o boyond tho 
position for running tho engine with tho ulldo volvoa In Cull gear, so thnt 
no eocond handle Ill rcquh-cu to open tho intcrmodlato valve. 
419. TOBACCO PIPES, L. B. lJtrtmm.-Date<l ht Februm:;, 1879. 4d. 

A di8c divides tho stem Into two parts, nnd through its centro pl\8808 a 
abort tube opening ono end Into tho channel leudintr to tho bowl, ond nt 
tho other Into tho cht•mbor lending to tho moutbptoco. Tho niootiuo is 
retained in tho first ch.'\mbor, tho smoke pnssing tbrough tho short tubo 
to tbo mouthpiece. 
420. DORNER FOil Vot.~TlLE OIL L.HIP8, P. n. P. ,..IIOel.-Datcd 111 

}'eiJ>-uary, 1870.- (A CO»>tiiU>liCotion.) Ott. 
A cylindrical tube of length suffic.iont to rooch nearly down t.o tho 

bottom of tho vessel contninlng tho volatile liquid Ill employed. Thill 
tubo contains n wick of cotton with an ill nor cylindrlcnl coro of wire 
gnu1.o. Over tho nppor part of thill wiok tube, nnd outside tho vessel, 1a 
plnood n second tubo, which eXActly fits tho inner tube. Tho outer tube 
is on tho top furnished with n cover containing n number of smnll 
borings or perforations lor tho volatile evaporations or gnsce. fr?m tho oil 
to pnsa through from tho oU vessel of tho lamp to tho open au·, t.e., to the> 
point of oonsumiJt!on. 'fho gu.~~os when if1ltcd given number of On roes 
more or less ucnr to onch other, nod o volume CQITOdponding to the 
number and slzo o£ tho borings. Within tho outer tube, tind ncnr to tho 
mouth of tho Inner tube, n plug is fastened, furn i8hod with folU· or more 
borings to allow tho gu.~~cs to pll88 through. 
422 . SET PANS, J. Y eodon.- Dcttcd ht Fcln·uat:;, 1870.-(Not po·octtded 

toill1.) 2ct. 
These pans nrc m!ldc portable, and consist of a frnmo mounted on 

wheels nnd cnrrylng a firc·grate, and nt tho tup of tho fr(lll10 is a brick 
caslug. tho inside bottom portion of which is contracted and armngcd to 
reooivo tho fire. At tho top of tho contracted portion ill pl::~ccd tile sot 
p:~n, nod tho bent from tho fire pll8ses tb1·ough an opening in tho con· 
trnctcd part, and is prevented passing direct to tho cbtmuoy by a mid· 
feotbcr plnccd in a vortlcal dll'cction between tho pan nnd tho C.'l81ng, so 
ns to cause tho heat to 1)088 rotmd tho set pan boforo get ting to tho 
chimney. 
423. SEJ.F·ADJOSTiliO GANCTRYS, JY. JJocklcood.-D<tltd lit FtiJ>·ua1·y, 

1879. 4d. 
This conslllts in tho construction of soU-adjusting gnngtrys of steel in 

which certain rortions of tho framework net 1\8 tho olovnting springs for 
tho purpose o tilting UP. tho barrel whjch it suppo1-ts , th~:roby doing 
awuy with sopamto nud oisttnctive springs. 
4 24. APPARATUS EMPLOYED 1N Dt..AST FURNACES, T. JloLl ii.-Do.ttcl Srd 

Feb1·uary, 1879. Od. 
A tymp is employed to encb open forepart furnace; such tymp, with 

tho filling plates and wedges which secure it In position, is of tho width of 
tho open forepart. Tho control p tu·t of tho outer sldo of the tymp pro· 
jocts, nnd forrus a trough over whlch tho ciuder p:l8sos tLII It escapes 
through an orifice ill tho centro of tho tymp. 
425. CBRONOllET&RS, CLOCKS, AND WATCEIE81 &c., A. C. lltndcri01l.­

Dated 81·d Fctn-uary, 1870.-(A communicntwn.)-(Not proceeded with.) 
2d. 

On tho prolonged shaft of tho pinion of tho time wheel of a clock is 
placed 1.1 smnll barrel, whlcb ge11rs with tho centml }>inion Inside tho 
small plato. Tho spring of thill barrel may bo tightened nt will, whlch 
communicates to tho escapement tho perfectly exnct force required. 'J'ho 
res t of the oscapo wheel occurs at tho end of tho detent, its small spring 
is placed below tho detent on a ferule iu the ~amo wny that n spira l Is 
placed on the scat of a cylinder ; tho smnll spring may be placed on n 
plato, tho escape wheel may be nt n tangent, und tho back spring is 
pl9.ced on n pinto. A steel !ramo with mms is pl'lccd on tho axis of the 
holnnco, and a copper frame on the stool ono close to tho nxt.s. B~n t 
lovers are articulated to this fromo, nnd compensating ond regulating 
weight~ are fixed to tho lovers. 
4 26 . LOOKINO OR S£CORINO NUTS1 ~. Ma1·tyn.-Dakd 3rd Februa1-y, 1870. 

(Not p1·oucded uitll.) '2d. 
A slot is formed through tho threaded portion of the nut, whlch is 

turned on the bolt, until such groove con·esponds with n similar groove 
formed on tho bult, when a pin Ill introduced and prevents tho nut turn· 
• mg. 
42 7 . ELEOTRIO LAMPS, C. Du,boa.-Dated S?·d Februc.ry, 1870. 4d. 

The oorbon rods nre of somiotrcuiar form, and two of them arc 
mounted b1 n lamp, so that one point of eucb is towards each other, the 
other point being held in a socket nt tho end of a radius, so that tho two 
carbons nearly complete a olrclo 1·otmd a centro about which the socket 
rodli nrc free to move. On tho nxlll of each rodius aro fixed pulleys, 
round which cords paes, ono cord in et\Ch C..'\80 being connected to n lever 
acted on by an ndjustablo weight, which tends to force tho 1>oint.s 
together. l 'ho other cord is connected to a soft iron core, free to movo 
within a coil of wire tbut forms part of tho olcotricol circuit. l'ho core 
being attracted into tho coils note on the radii, so 1\:1 to sopnruto tho 
points. 
428, MA!HJf'AOTURE OF AQOLOioJl!RAT£1) FOEL FROM COAL Dt1ST on SLAOK1 

IY. L. Wi1e.- -Dated 81·d Petn-ua1·y, 1879.-(A communicatitm.) 4d. 
Tho binding material employed Ill paper pulp, from lib. to 101b. o£ 

which Ill mixed with 100 lb. of conla. 
43 0. PAC&INO ron STUFFINO Boxts,JY. McGtathcm.-Dnt~d 81·d February, 

1879.-(Nol proctrdcd 1Gitlt. ) 2d. 
Tho packing employed I& mndo of wood pulp, wblch is strongly prossed 

In moulds to tho form req uircd, and hilS tho property of slightly expand· 
ing when heated by s tQam. 
6 31. HI!ELINO OYF OR UNWINDINO YARN OR TOREAD1 E. J!. Dutton.-Dated 

8rd. Feb1·unry, 1870.-(.A communication.)-(.Not rn·ocetdtcL ~Wt.) 2d. 
Tho bobbins oro eustnincd by carriers hinged to n Jixcd ro.i.l, nnd having 

mounted thereon a spindle to receive tho bobbin. Abovo each epludlo 
is a curl or guide lhrou~h whloh yarn is led, nnd whlch is fixed to n p:ttt 
hinged to n second rail. Tho upper point of each spindle enters tho 
corres1X>nding curl and is hold in n vertical p.>sltlon until tho bobbin 
C.'\rrlor Ill raised, when tho spindle cud is rolcnsed and tho carrier yields, 
whereby tho spindle is inclined outwardly and tho empty bobbin can bo 
readily replaced with 11 full ono. 
432 . UTILIBINO VSTRICH FEATHERS FOR TilE l>fAN OFAOTURE OF COLLARS! 

?tl UI'f"S, &c., .M. Joseph.-Dat~ 81·ct Febn1ar!J, 1879. -{Not proceedta 
tcitlt. ) 2cl. 

Chamolll leather is sbnpod to the required form, and tho waeto portions 
of ostrich fcnLhcru oro split, propnrcd, cleaned nod curled, and then 
secured by stitching o1· otherwise to tho leather. 
4 83. COMPOSITION JfOR TBE llfANOFAOTURE o£ ELASTIC ROLt..I')J\8

1 
/ . Bur­

ln'idge, R. C. 1'/urrpe, ((lid T. OaJ.:Ley.-Datcd 3rcl.Ji'e1J,·um·v
1 

1870. 4d. 
Tho composition consists of sulphurlsed linseed or otuor oil with 

fibrous matoriol and gum, resin, or pitch, tho softness and olt\lltlcity of 
tho rollers being regulated by tho quantity of Jibrous mntolinl nod gum, 
resin, or pitch in proportion to tho sulphuriscd oil used. 
434. RAILWAY DRAKES, 11. E. Netoton.-Dated 8rct Febmarv, 1870.-(A 

communicntion. )-(Not p1·o~eded wil/t.) 2cl. 
A continuous line of shafting, with suitable couplings between tho 

co.rrlngce, extends from end to ond of tho train, and Ia connected with 
brake blocks applied to each wbeol, so that by revolving thiB abaft !rom 
the engine, tho wholo of tl10 blocks oro simultaneously applied. 
435. llYDRANTS AND STAND PIPES, ~. B. 11ouqhtolt.-Dated 81'd Ftbl'unry 

1870.-(Nol proccedcd.?citll.) 2d. ' 
Tho hydrant or stand plpo 1.8 surrounded by au outer cnelng, tho epnco 

between them boillg filled in with sawdUllt or other suitt1blo substunco, so 
1\8 to provont rofri,goratiun. 
436 . TRA.ltWAYS AND fiAlLWAYS, 11. Vio1wlu.- Do.t«L Snl Ftb1·uarv, 1870. 

Od. 
Tble constets, First, in tho combination in tl-runwnys or railways of 

rnile having a vertical web, with chnirc~ having an upright formed to il.t 
against ono aide of tho wob nnd under tlto houd of tho roUe, t.ho uprights 
or tho chtlirs being secured by bolts to tho webs of tho mils. Secondly 
to connecting together tho abutting ends of tho ralls by chairs ill close 
proximity to one a.nothor, and by n tlsh-plnto oxtondil:tg Jrom one cb:1ir to 
another, such fish·plnto being nppUed to tho opposite sldo of tho mils to 
th1\t which 1.8 bolted to thu u1wigbte of the chairs, anu tho fish·plotes also 
bolng formed to fit nt their top to tho undorsldo of tl1o bead of tho rails 
nod nt thci.r bottom to re11t on nlcdgo or projection on tho chairs or on ~ 
!Iongo at tho bottom of tho web of tho mil. 

437. SEWAOE WORKS, &c., IV. 11. Dtnltam.-Do.ted 3rd. Ftbl·Ua?·y, 1870. Od. 
'!'his consillts, First, in nn nrrangomcnt of t!Uiks so that tho uppor part 

may bo formed Into a furnace. l::!ceondly, in the oreotio11 of n ttill eblm· 
ncy from tho furnocc or furnaces, vertically divided or not

1 
but so con· 

s tructed that each furnace mny oommunicato with it. Third y, tho form­
ing o£ tho bottom of cnch furnace of bm-s of iron or such other matcriolae 
mny bo deslrcd1• so closely plnced that nothing but finely calcined 
mntotiol mny fuu throu~h them to the tonk or tanks below. Fourthly 
placing 1\ short distance below tho under surfnco of tho furnace n I'Ovohtlng 
or othcrwiao movnblo aiovo Lo onsm·o that nothing but finely c~uoined or 
pulverised materials pnes from tho furnaco to tho sowngo below. Fifthly 
tho btu-nlng of h ouse reh1so, acavongor matters, enrt.h, tllld other article~ 
to bo used ns an agent to prcclpitnto sowngo oltbw In tho fumaco or flU·· 
nncos, or by other moan~. 
438. WATERPROOFINO WOV£N FADRIC81 Ll:lATll.ER1 &c., JY. R. La.A.ot,­

Dattd 81·cl Februa1'lf• 1870.-(~ communication.) 44. 
Tho compoeit1on con.etata of;-Yellow or wbito wax of beat quality, 
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1 kllog.; EngliBh varnish, ·ooo ldlog.; Burgundy pitch, ·04o ldlolr.; Mrth 
nut oil, <flO kUog.; eulphato of iron, ·oso kilog.; eeeonco of t.liyme (or 
other eultablo casonco), ·020 lc.Jiog. 
441 BOII.£118 FOR RAN0£8, STOVES, &c., D. Schooling.- Dattd4lhFeb1-vary1 

1&79.-(Not )J1'0cteded toifll.) 2d. 
This conslata in making those p.'\rts of the boUer which como in imme­

diate contact with tho ftro, either of cast iron, or of thick wrought Iron 
or copper, or any other suitable materlnl, nnd such parts aa do not como 
Into such contact of light shoot !reo or of any other auJtublo sbeet metal 
which ls capable of bolng easily shaped tuto any required form ond s!Jio. 
442. DurroN·uot..e A'ITACJUI£1'T:! POll S&wiNO llioUJNl':&, 8. Pitt.-Daua 

4tl• Ft!Jrua,·y, 1879.-(A communication.)- (Complett.} 10d. 
Thi.B consiste In tho combln.ltion of u chnrnbored turret slnglo pivottod 

reciprocated driver o.nd u rotcht t whcol not1111ted by tho driver on its 
upward movement only, nnd Bervtng to imp:u-t mellon by way of the 
crown wbccl to cloth clamp acting mocbanlem. 
443. APPARATUS D lPLO\'tlD IN COMlliNO WooL, &c., J. Ooldm.-Dattd 4th 

Ftbru.a>'u, 18i0. 8d. 
Th1a reht~:s to improvements on patent No. 3467, dutr.d Slat August, 

1878, ond conelete in preventing tho bent of lbo steam used to hoot tho 
comb from operntinJ to boat tho central stud of tho circle of comb teeth. 
For Uus purpose, lil placo of tho control stud being simply bored to 
receive t11o exhaust pipe, tho upper end of thiB pipe, within tho studi 1.8 
applied into and so as to rovolvo with tho central tubo receiving ho 
rodinl in lot nod outlet conductinjr arms, und the lower purt of tho centro! 
tube with Its exhaust tube is gu1dcd by n boa ring cnrrled by tho top of 
tho central stud

1 
wood or o ther non.conductin~r material being inserted 

between tho unaerside of tho bol\rll1g and tho top of the hollow s tud, tho 
size and bore uf which aro further incronsod so ae to nfford incrcaecd 
apace between tho exhaust pipo and Lh'> control stud. Wbon employing 
a clcnring comb to clear the teeth of sqnaru motion gill combs used ae 
working combs In wool combing machinery, motion 1.8 given to tho clonr­
ing combs by cam or tappet on tho dt1ving sbnft of tho square motion, 
thus enabling tho adjll8trnoot of tho time o£ aolion of such clearing comb 
:IB required. 
444 GLOV£ AND OTllER FAST£/IISOS, B. AtNm.-Dated 4th February, 

1870. 6d. 
This rotates to !mprovomonts In and additions to Bolitntros, for tho 

purpose of connecting tho llolit<llros to tho edges of tho glove, ond for 
facilitating and ensuring tho prOJ>Or f:l8tcning of tho glove. 
445. FOLD! NO R£AD8 OJ' CARIUAOES, J. (). llarrifon.-Dated 4tli F¢/n·uary, 

1870.--(Not ,n·octtded 1oitlt.) 2d. 
Thill rolntes to mechnnism combined \vith spring rods used for support­

Ing o1· balancing tho folding bend. 
4 4(3. Sewtso l.II AOlHNES, J. 11. Jolm1on.-Dated 4tlt Fe'>ruarv, 1879.--(.d 

communicatillll.H Com]Jlett.) lld. 
Tho Coed surface is given tho usual movomont required in feeding, ono 

oxcentric producing tho vorticol ae well ae tho backward and forward 
movement. A vibrator intermittently roUovos tho pressure of tho foot 
In order to facllitato tho tu.rnlng of tho work. A friction pad holda the 
thread taut, nod rolell8es it nutomntically at the proper time. A guide 
and separator plato l>rovided witll n projection 1.8 adapted to form, when 
in position on the foot, a continuation thereof to prevent the work curl­
lni up, nnd to ensure tho stitches being made at tho proper diBtanco from 
tho cages. A plait gu.1de embraces both odgos of tho plntt or other 
mate1iol, tho jrllldo for tho outer edge remaining stationary, while the 
guide for tho mnor edge is adjusted upon it 1\8 required for the width of 
t he plntt, tho stationary part of tho guide serving nlso to hold tho plolt 
to tho throat plate. 
447. COLOURINO 111ATTERS, C. Ccutllelaz.-Dated 4th Fdwu.o.ry, 18i9.- (~ 

contntunication.) 4ct. 
Thill consists In t.ho employment of cblorophtallc or nitro-chlorophtalic 

acids to tho propnratiou of colouring matters. · 
448. PACKIN08 FOR PISTONS AND STUFFINO BOXES, &c. , A.M. Clar/.:.­

Dal«t 4li•Ptbru.ar!J, 1870.-(A conwtunicat«m.) 6d. 
Thill consists of an elnet.ic packing having three pot-Uone arr:1nged as 

follows :- First, a strolgbt or cylindrical spb'!\l made to close by lte own 
elll8ticity upon tbe plllton rod (or between tho beads of tho plston)

1 
fol· 

lowing and fi tting ite surfnce. Secondly a strnlght spiral mooo to 
Ol!:pnnd by ite own oUu.ticlty and fill thostuffing·box or cylinder. Thirdly, 
nn intcrmediutc tapered or oonlc.U 11plrol portion which connccte tho first 
and second purts, permitting by ite elasticity ond tho Oexiblllty of its 
coils in eliding upou each other, tho friction of motion required by tho 
first and second parts inclopcndently of each other, and without causing 
such a separation of tho parts ae shnll petwlt leakage in nuy place. 
449. FLESDINO lll AC(llNES, R .. Middleton.-Dated. 4th Fdwuarv, 1879. Od. 

A cylli::der is provided with spirally placed cutters on ite periphery nnd 
it is mounted between framework in bearings or slide blocks fitted 
within suitable slide bars on tho framework. 'l'o tho cylinder ill fmpru'tcd 
n 1·cciprocnti.ng motion nod simwtllnc0\18ly therewith n rotnry motion. 
A Oat table i.a provided below tho cutter, which is sup)>Ortod en ~18tors 
nrr111.oged so thnt it may bo moved in ony required direction, and on it 1.8 
Oxed tho bldo to bo fleshed by n clnmp or other means. 
4 50. ENV ELOPES AND WRA PPERS. /. Stubb•.-Dated 4th Ftln-llary, 1879-

(Void.) 2d. 
Tille consiste of n note sheet or letter nod envelope all in ono piece. 

451. KNITTJNO MACIII NERV, J!. Glme.-Datecl4th Februarv, 1Si9. Od. 
Thill coll81ets in tho combination with n head of a main thread carrier of 

bolte notllig ill conjunction with inclines to operoto ndditional or splicing 
thread carriers. 
4 52. API'ARATUS .1-'0R B.EATUIO AND CoOLING LlQUil>S OR OASES, &c., J . 

P1·U:e, jun.-.Datcd 4.111 Febrv.af'y, 1870. 6d. 
A 50rles of tubes, placed prefcmbly ouo within tho o!Jler, aro Jixed 

between end plntcs forming chambc1·a, which oro divided into sections 
fitted with inlet and exit pipes, ond perforated so that alternate annular 
cbnmbers oro in commun.tcation with each other and with one set of these 
sections, tmd tho remaining olternnto chambers nro in connection with 
the other sot. Tho steam or gae to bo condensed, or tho water or gne to 
bo hcated1 fiows through ono set of chnmhers, ond the cooling or heating 
mcdlum tnrough tho other set. 
4 57 . Sl1EAR8, C. G. llalla~, F. JY. FLov:t~·, ancl B. Pta!•&on.-Dal«t 6th 

Fe1J1·ua1·y, 18i0. llcL 
Tho steel 1.8 rolled to the required dimensions nnd passed through t wo 

cnet Iron chilled rolls of oquol diamutor, and caused to rotate at equal 
spec<is. These rolls nro provided on tholr periphery wltJl dopressioll!l 
forming oounterpnrte of tho sboru11, one hn.U being on ono roller, and the 
other hn.U on tho other, tho depressions holng so arrnnged relatively to 
each other that the pr<*!uro ill ox.ortcd whet-o 1·cquircd, and the metal 
forced into the cavtttC<~ as tho rolls revolve. 
4 53. MouLDS &."iD ConES l"OR U!!t; IN C&SlliNO STEEL, A. !Jf. Clark. -

DattcL 4th Feb>·uat•y, 1879.-(.A communication)-(Compltte.) 2d. 
The mould Ill mado of silica obtained from rocks crystals whlto 

pebbles, or white sand, and mi.xod with swtnblo binding mn.tcrlnie, such 
ll8 molasses, sou1· bcor, flou1·, 01· other glutinous substance, sili0.1to ol 
alum inn, or tho like, caro being taken to employ no substance containing 
any metallic oxide or anything that might flux. 
455 . . APPARATUS FOR COMI'RES$JN01 DRYrNO, &c., WASUlNO BLUE, R. 

RtjJley.-Datcd 6111 Feb1'1«W!J, 1879. 6cl. 
Thill consiste1 First, in tho manufacture of blocks of blue and other sub­

stances from cn1dng material, of tho employment of a cam odte mechanical 
equivalent nrrnngcd sons to always bring tho dlo gr.ldlllllly down to one 
epecilll position nnd-prcforobly by a continuance of t11o same movement 
-mille it again to i ts WghPst point, wbon it is stopped ond securely held 
from dcscondlug by a notch or its mcohnnic.'\1 cq uivtuent. Secondly, In tho 
combination of n lever, movable block, chamber, tr.ly, nod upper block, 
pressed down by n cam or lt.s mcch!UIIcal equivalent. 
456. COliBfliED SvmNOE, WlliSTt..E, AND l'oP GuN, C. F. Staltlccker.­

J?atctL 6th 1:Cirruct,·y, 1870.-(Not pl·occetl((l with.) 2cl. 
Thill relates to a combinntion of sylingcs, n whistle having n musical 

sctuo ond a pop gun, whereby ono o£ t.hcse articles mny bo used as 
required. 
458. PAPE.R·MAKINO APPARA1'U81 D. Smitlt.- Da.tcd 6tl6 Feb1'Ua.1·y, 18i0.­

(.Not p1·oceed«L tGitlt.) 2d. 
Thill consists In combining with tho usual npparntus and in place of 

whnt Ill k.nowu n.s tho hog vnt, n picco of n.pparntua through which the 
etulf ill llMSed immediately boforo being delivered upon tho wiro. 
459. APPARATUS FOR CUTTINO, HUt..lNO, OR PERFORATING PAl'En, &c., 

1'1tt lion. 11. N. IValdtql·ave.-Dated 6tlt Fcbrual:;, 1870.--(Not 1n-ocw/.ed 
ttil/t.) 2d. 

A bcd·ploto Ill provided of wood, aud having no oven top fnco of gtaes, 
~otnl , or other suitable substance. c\t ono side is fixed n guiding p1·ojec· 
t1on or bar, und on tho same side is nnnnQcd t11o fulcrum lor n bingo bar 
which extends across tho width o£ tho bed· plate, ond in or on which b 
armnged n sliding block ho.vin~ n pin which can slide inn slot of a bar 
fitted thereon ; this Iutter bar 18 ut ita lower und provided with ono or 
~oro cuttt.ng, porforoting, or marking wheels, or other cutting, por£ornt· 
mg, 01· m11rking applinncos which mny bo interchangcablo or not. 

460. HEATING AIR FOR DESSICATlNO YARNS, &c., S. lJallam.-Dottd 6th 
Ftb,·uary, 11179. Ocl. 

Thill consillts In tho combination aud nrrangomont of plntos bamcrs 
and oncloslni jnokots, or onvolopoa to absorb mdlant heat in co~junctio~ 
with steam or otherwise heated pipes. 

461. llrAN UI'AOTUR£ o·· CITRATE OP MAON£81A. &c., a. W1t~ler.-D<tttd 6tA 
Feln•uw·u, 18i9. Otl. 

A double tt1nk is employed, bot ween which n otroul.nttan of cold wakr 
is maintained, In order to keep tbo innor tonk cool 1u th1e tank the 
various ohomtcallngredionts aro mixed, and owing to tho coldneea of the 
tank begin to Nack, eofton, or dellquoace. Tho lDsrodillllt.t ~ aolionecl 



• 
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are fed Into mould• and placed In a ecrew Jli'0881 whon plungere outer tho 

1 oulde and comproea the in&rodiente into eolia blooka. 
48la. 8TIAM .ENotN£.'1, G. 8axon.-Dated 5th Feb1·ucu·u. 1878. Od. 

Thia oonalate in attachi ng a blook botwoon the mnin elide nn<l tho cut· 
ofT vnlvoe, which bna ports on onoh aldo to ault tho motions of tho mnln 
allde &md out·ofl vnlvos respoctlvoly. 
463. STEAM Cm:sn., &c., os&o IN PRUITt No, D\ &INO, ANl> BLRACm:~o, II. 

hrnn· C(IIU J. Ruacot.- natcd 6tlo Jlebrua ··v. 1~79. 2d .. 
This consists iu en11molllng tho surfaces of <mst nnd wrougbt Iron steam 

oboatll, c!rying cylinders, co1ottr boxes, clyo ''nts, bloachlng kicrs, pipes, 
and otbor nrt.icles or utcnsllll uecclln prinllng, clyolng, nnd bloachln,r. 
464. B AKERS' OVENS, J. Qnd R. A. 2'omlinson.-Datcd 5l/t Feb1'11.Cil'!J, 1870. 

lltl. 
This consists in hMting two bakers' ovens by ono firo·gr.1to ot· fur­

nncu; th ts grato Is placed botwcon tho two OVI.llt8, nnd on~h ovl.ln ill con· 
nootcd to tho grato by two nucs, ono of which id for boating tho unck of 
tho ovon, nnd t.ho other tho front ond. Ench Jluo is provided with n 
dnmpor, which Cllll bo opcuod ot· closed when rl.lqnlrcd. Allo,•o tho Oro· 
grate 18 11 etcam bollor, tho stcnm from which t8 convoyed by pipes to tho 
furnnco ; tho watot· from tJ1t8 boiler cnn t\iso bo utilised for mixing tho 
dough or othor pnrpoaoe ; and tho bollor is provit!cd with a !{_nuge to iu­
diMto tho level of tho wutor. Tho fui'WICO doors slide in sido gt'Oovos, 
nnd 11ro opened sldownys, nnd nt tho joint Is a rnbbot to make tmnir·tlgbt 
joint. 
4 66. LuMINous EL&crnto Buovs, &c., S. W. M. cle Stmex.-Dattd 6th 

Februaty, 1879. 2d. 
This rolntes to improvements on pntcnt No. 211'11 , dntod lith Juno, 

1877. Tho buoy ia provided with tho battery constructed as described In 
thnt apeclflcntlon, but having tho panels by which t.ho olomonta nro 
sopnrntcd mado much thinner; thla allowe u lm-gor number of olcmouta 
to bo luoludcd ill tho 81lmo spaco. 
466. P1rE WR~Nou, J. Wdla.- Dattd 6th Fcbl'IIUl'!t. 1879. 6d 

This consists of a pipe wrench in which ono of tho inclined jl\ws ie 
mndo movablo1 11nd cnpablo of boi.ng ndjustod nt tho proper distance from 
\ho other fixoa jt\W by monDB of n rack a.nd rotating worm. 
4 6 7 . L&M PS, 11. B. N . .Mason and J. Price. - JlatecL 611~ Ftbl-uarv, 1870. 6d. 

Thill conl!lsts in combining tho holder and gtulcry for currying tho 
chlmnoy nnd globe nnd tho domo of tho burner together, so 118 to con· 
stltuLo ono plcco or one m·ticlo,l:md Sepi\rnto from tho body of tho burnor, 
so that by removing tho snld SO}'I.Irnblo part tho chimney and shade 1\nd 
domo nro removed togothor, nnd the wick or wlcks exposed for trim· 
mlng. 
468. ~fACIJIN&S FOR POLYCDROMATIC PRIN'i'IN0 1 II'. L. 1Vi4e.-Do.tttl5tlt 

Pebruarv, 1879.-(A COlllmunication.) 6d. 
The plato cylinder is somewhat smhllor in dlnmotor thnn tlto imprcs· 

slon cylinder, ao that supposing tho machine to be n five-coloured 
mnchino tho periphery of tho Impression cylinder is one-sixth lt\rger thnn 
that of tho plate cylinder, tho former revolving five times whilst tho 
latter revolves six. Each shoot fed into tho machino is p1·inted with six 
copies of 11 picture with flvo di.Uoront colours. Elich pinto of tho cylinder 
18 adnptcd to print n certain definite colour, nnd cnch comOB into uso 
during ono rotation of tho pinto cylinder. A scparuto Ink rcsot·voir nud 
distributing rollers 11nd Inking rollol'8 nro provided for each plate, nnd 
rf.8o or fall into or out of contnct with tholr rospectivo plates, 118 tho tatter 
arc brought undor thoir proper rollers. 
469, TREATMENT OF PAPER AND PARCHMeNT TO DETECT EIUJIO R£81 N.J. 

Rtcl:man.-Dattd 6tlt l'tbruarv, 11li9. Zd. 
Tbit< consists In plaeing in the size (ueod in tho finishing process of 

paper making) equal pllrts of pt·uesiato of potMh 11nd sulphuret of 
ammoni.n in the proportion of 6 oz. of cnch to cvory ghllon of slzc. Tho 
pnper or parchment L! to bo pll881ld through this solution, nnd flulshed 118 
in mnking ordinary paper ; nny colour or tint can be added 118 nt present. 
4 70 . PROCESS AND APPA.RATUS FOR MAN OP.t.CfURINO I CE1 &c.1 ~. Ore~pill. 

-.Datta 6th Pebrual'!l, 1879.-(A communication.) 2d. 
This couslsts in tho employment of chloruro of mothylo as a means of 

refrigorntion t\lld tho production of Icc. Tho 11ppa.ratus Is composed of a 
pump to produce a vucuum above tho chloruro of methylo, so 118 to 
quicken the evaporation of mcthyle, 11nd afterwards to compress tho 
vt~poul'd so as to liquefy them agnin. Tho pump is 1!. two-cylinder pump; 

' tho piston of the lirllt cylinder forcOB tho gliB Into the second cyltndor of 
throe or four times less cnpaclty, and which in Its turn forces It into n 
tnbnlnr receiver, through wWcb pn88es n current of fresh wator. Tho 
chlon.rc of metbylo lllJ.uefioe1 accumulates, nod returns to its Ptarting 
point. Tho liquid to bo coolea 8bould bo uncongcnlablo. llfoulcls may bo 
employed contnlning wnter, which would bo converted into leo. 
472. BLOW PF.DA.LS FOR 0ROANS1 B. T. Hughu.-Dated6th.Februarv, 1879. 

-(.A conu1tunication.) 6d. 
Tho bellows nrc nrr11nged so th11t young children cnn blow for thorn· 

aclves nnd it conststs in combining with tho princlp11l pedal (usuO.:Jy 
near tho floor) a second pedal nbovo, mado to cng-.1gc with tho bellows stnlp 
when desired, nud so that the bellows may be op<~rntcd either by ono pedal 
or the other. 
478. P&.ncusstON CAPS ANl> D£TONATOI\81 F. Wirth.-Dat«L 611~ FebT1ut1'lt. 

18i9.- (A communtcation.) 4<l. 
Tho bottom of tho CAp 18 weakened by 11 ring or cross, nnd tho sides 

aro strongthoncd 118 much 118 poS3ible. Tho Mp u closed firmly at tho 
top by plnoing a conical copper C<lp within it, prov idcd with a hole In its 
bottom. 
474. I noN AND STEEL FENCHIO, d!o., Jf. Daylua.-Dat«l 6th Felll'lutrv, 

1879.-( Not p1·out<kd 'With. ) 2d. 
This relates to those uprights for fencing nnd hurdles which h11vo a 

strougor section of mctnl at the lower ond there(lf. Tho stronger section 
Is formed solid upon tho uprights by rolling Instead of welding It thereto, 
as in tho ordinary manner. 
476. COAL MINING AND ROCK DRILLINO 1!L!.Ol!IN£81 D. J. D. Milu.­

Datcd 611• February, 1879.-(A con11nunication .. ) 6d. 
The mnchino Is conatructod with 11 drill or pick having a cancnve face 

or end o.nd thin concnve edges. A loug:ltudino.l roclprocntlng motion Is 
Imparted to this drill by 11 ptston working in o borizontlll cylinder and 
drivon by compressed nir or stenm, which Is admitted to tho ends of tho 
cylinder alternately by means of either 11 r otnry or rec.lprocntlng valve, 
driven by c. double rotary ongino, consisting of a pair of excentrics 
coupled together so ns to stop and st!lrt at nny point nnd goven1ed by 
two slldo vnlves held down by air or stenm prcsauro. Tho motion of tho 
macbino 18 regulated by a throttle operated by a lover on tho end of the 
v.u vc chest. 
476. LADDEilS POR BoJJ.J)I.NO, &c., B. J. JJ. M~ll1.-Dated Gilt Ftbruarv, 

1879.-(A commumcatio11.HNot proceeded 1Ditlt.) 211. 
Tho apparatus conslst8 of il pl11tform supported at tho top of 11 double 

sorloe of articulated rhombs, connected together at tholr nxcs or angles 
by rods, lUld employed to effect tho rot sing and lowering of the pl11tform 
in nslmllnr manner to tho extension and controction of a pair of "lazy 
tongs." 

477. GALVANIC BATTERIES, T. Slattr.-Dalccl6Ul F tlmlm·y, 1879. 6d. 
This consists in 11slng metal nickel in combination with Ont or cylin­

drical p'atcs of carbon, platinum, or other suitnblo mctnl in single or 
double fluids 118 exclt.nutd, which may bo nny of tho well kno,vn solvents 
of nickeL 
478. l l'b'TROMENT FOR 8L\JOLTAN£0US I GNITION OF A NOMBER OF FuSES, 

II'. BicVo1·d.·Smith and G. J . .St•titlt.-Dated. 6tlt Ftbrua1·y, 1879. 6d. 
This conslsts of a cylinder of tin-pinto, zinc, wood, or other suitnblo 

mnterio.l, the di11metor of which is In pt·oportion to tho number of fuses 
it 18 desired to ignite simultaneously. into ono end of tho cylinder is 
fitted a socket or block formed of wood or other suitnblo ru,1toa1DJ, through 
t he centre of which a bolo is bored, tho diameter of which is propor· 
tioned to tho alzo of tho single !u8o by which the uumber of fuses nrc to 
bo ignited. At tho bll8o of the block or socket within tho cylinder, and 
placed close agnlnat tho cod of tho bolo through tho block or sockot, is 
Inserted a disc, wnd, or cap, of n ~izo proportioned to that of tho cylinder, 
and mndo of, containing, or saturated with some luflnmmnblo m11tcriul. 
Tbo oods of the several fuses to be bimultaneoualy Ignited nrc brought 
together And inserted within tho cylinder, so that they nbut ago.lnst tho 
inllo.mmablo dille, wnd, or cnp. 
479. PIP£ VICES, J. N. SJ1trl'Ull.- Dated GtiL Ftbrua1·y, 1870.-(Not )11'0· 

cudttL 'Willi.) 2d. 
Tho gripping fncc of tho j11w baa trnusvorso slots ox tending from sido 

to aido of tho jnw to receive stool pins. These slot.s mny bo dovotni.Jed o1· 
undercut, or they may bo larger nt one end than tho oth~>a·, tho steel pins 
In olthor cruJO being of corresponding form, so nato bo driven tightly iuto 
tho 8luts nnd retained securely therein with ono of tholr edges or t\Jlglcs 
projecting from tho jaw to ensure a firm grip of tho pipe or other object. 
4e0. MEA.NS OF FACJLJTATINO PICKING UP C JJANOE AND TICI<KTil AT J300K· 

INO 0FPICE WI.NDOWB{ &c., N. C. Ol·et?tltill.-Datcd Otll l 'cbruarv, 18i9. 
-(Not 1"'octcdccL 11!ith.J 2ct. 

Tho counter of tho window is provided with a lip or flungo rising nbout 
21u. 11bovo tbo general lcvlll ot tho counter, oud ~loping upwnrds in a 
direction town.rds tho front of tho window, eo that tho pnyco, by dr.lwlng 
or swooping with tho ends of tbo fingers tho coins or tlckots up tho 
Inclined llp1 may rondUy soi11e them between tho fingers and thumb on 
their nrrtvOJ nt tho odgo of tho flllid Up. 
481. T&NT£1\ AND OTn&n nooKs, E. Walka'.-Datcd 6tll Fcbl'UOT?IJ 18i0. 

2d. 
ThJa constst8 In tho mnnuf11cturo of hooks of a mixlm·o of tin nnd zinc, 

of about tho proportions of thrco pru1s Un to ono of ~:Inc;. thla fa cruJt, 
rolled, or stnmpod to tho torm of tho hook 1·cquir<d; or n uko composi­
tion of metals may be run or cruJt upon aud around a coro, book of iron 
or other metal. 

• 

T il E ~ N G l N :E E lt. 
482. TlmnnNOS ¥OR ART10LE8 OJ" DRESS, / . SttigtJ·.- Dated 6th Februcu·y, 

1879.-(Not pl'oe«dtd toitlt.) 2d. 
This con.alstl In combining lace and ombroldory In euoh n way na to 

produoo an elegant trimming. 
488. LAOI!l CuRuurs, J. Steiue~·.-Datcd 6tl~ Febl·ua,·v, 1870. -(Not 1,.0. 

ctedttl toil/1.) 2d. 
TblB c•mslbtli iu applying J acconct mtutllu or othoa· suitable mntorlnl, 

nnd tambour or chain stitch on tho muslin round tho design upon a !.'leo 
cmrtaiu ns produced In Nottlogbam, 1tftcr which tho muslin out~tldo tho 
pntto1·n or dusign t8 out awny, thus producing n combiMtion of a SwlBs 
tmttbour uppllquo,und n Nottinghmu lllco curtllin. 
484. 1\l"NUFACTtJR& OF CLASS, J. 11. Jolmlon.-Dt~ucl cJth Ftlmlal'!f1 18i9. 

- (A comumtlicatiotl.) tid. 
'l'his coUBiijts, l•'l.rst, in molting tho glaaa In ono furuaco nt a high toru­

pot'tLluro, nnd thou tt1pping tho contents int(l n scpamto nnd lndopcndcnt 
wo1·klng fumuco or trough woliutuinod nt t~lowcl' tompomluro. tlccoUtlly, 
C>\uslng tho heated lining of tho furonco nbovo tho body of gins~ to tnku 
nt intct·vnls 11 position bolow tho snm\l, wi.Jlle tho surftiCO lB noted upon IJy 
o\ namo. TWrdly, tho comblnntlou of tl movnblc melting furnuco wiLh n 
working tt·ough Ol' troughs, Into wblch tho coutcnts of tbo furnace cnu bo 
dtschnrgod. lo'ourthly, tho working trough or furuneo, consisting of n 
lougitudiual chamber hnving un arched roof, in which aro working holes. 
486. SOUNDERS FOR TELEORAPTJIC l'URI'08ES1 J, 11. /ifltUU1'UI.-Datcd 71/i. 

Febru.a1·v, 18711.-(No' proceeded trit/t.) 2d. 
Tho singlo form of tho instruments consists of n sttmd cnrrylng a lJCr· 

mnnunt mnguct, profombly of horseshoe form , ono polo boing mtld,O 
longor than tho otbor, and plnccd uppermost. J3olow thit1 long polo 1.8 
fixed n.n elcctro·magnot huvlng a soft ll·on core ptiBslng through tho long 
polo of tho permnnont magnet, and mngnotiaed by It, nud mndo in two 
parts cupablo of being 1\djustcd ut any required dhstanco from each othur 
by a sct•ow orltil equivalent carried ou a bracket on tbo long polo of the 
mngnot or othcr~villo. Dolow tho shorte1· poles of tho pormnncnt mngoot 
is placed nuotho1· electro·mugnot with an iron coro cnpnblo of bolug 
adjusted in regard to its height nbovo tho coil. A soft Iron o.rmnture 
cnrrying nt its outot· end tho bri\6!1 bomwor fo1· striking tho sounding 
plate, bell, or d1·um, is lliogod :>r l)ivottod to the short polo of tho per· 
manont mugnot, and mnguotiacd by it. 
486. D1cvrLES, &c., 1~". Ca.ff~·at<I. -.LJated 7th Ftbrum·v, 1879. 4d. 

'l'ho fork Is formed of tb1·oo or mot·e tubes on each 11ldo, mt~da of weld· 
less dmwn steel, (IUd brazed to tho lowo1· cro8shcnd, tho uj>PCI' crosshcad, 
nnd nt bott(lm to the joiut or bingo to wbich tho boar ug 18 nttMhcd. 
Tho mniu bolo in the cmnk nnd tho ond of tho main crank 11x.lo nro made 
ovnl tmd split at tho base, and beyond tho 11(110 tho split oud t8 cliJ.Bpcd to 
tho crnnlt body by a bolt or nut. lly ~;l.nckeuing tho nut tho crnuk ca11 
bo adjusted. 
487. RAILS, WU EF.L8, AND Ft8ll·I'LATE8 FOil T RAMWAYS AND RA.ILWAVS, 

T. Floyd and IV. Ll. Ptnniug. - .LJatnl 7th Pebrua''!J, 1879. Gd. 
Tho rt~ll is triangular in section, cnch fo\Ce being grooved to sorvo in 

turn f\8 tho wearing suJ face thereof. Two 01· moro grooves mny bo rondo 
In each £nco, In wWch <mso the wheel of the vehiclo to run thereon Is 
pt·ovided with a corro~pondlug number of flanges. Tho fish·platca conslst 
of n plato pierced for IJolts 11t ctu:h ond, und h11viug ncar tho contro two or 
more stucls on one !!ide to fit luto holes in tho mils. 
488 . CA.RJ>INO MACUIN£81 It. and J. H. Smith, ant£ H. llfill&.-Dattd it/• 

PtiJruarv, 18i0. tkl. 
tn order to produco linked, clouded, or spoltod ynm, roving or elubbing 

threads from coudcns::111 ore conveyed fron1 ono or mot·o condonse1· 
bobbins through f<Jcd rollers to a takor-iu roller on the cylinder, doffe1·, 01· 
dolJers of tho condonslug carder. 'l'ho taker-in roller hi\8 on i t strips of 
card of oquo.l or unc-tunl widths, nnd plt1ced at suitable dit>taneos ll)Jart. 
This a·oller lays tho roving or stubbing threads upon the cylinder doffor 
or dolfers of tho cundcnslng cnrdor, whoro it bloncls with tho wool or 
other flbro on tho carding ouginc. 
489. MAn>< INO on PniNTJtrO ON SPOOLS, S. Dash an1L 11. Ltvy.-Datea 7th 

February, 1879.-(Not p1·occcd«l will!. ) 2d. 
This rolntcs mainly to tho 11pplication of markings o1· printings to tho 

l.lnrrots of tho spoots or l>obbins, and conststs in effecting such appUcntion 
by a process of direct printing on tho wood or other mntoriD.l or the spool 
01· bobblu, Instead of gwumtng or otherwise attaching thereto separately 
printed labolB. 
490. BATCBWO JUTE, &c., P. S. Sandtmcm and J. McLtan.-Dated 7th 

Pebrual'!f, 1870. •lt! . 
This consists In employing 118 tho b11tchlng liquid a decoction formed 

by boiling in wntor, seaweed, or freshw11ter plant~~, or sonpwort, 01· a 
mixture of two or mo1·o of theso vegetable matters. 
492. P RODUCflON AND APPLICATION Ob' ~10TIVE POWER, L. A. A &pinall.­

Datat 7th Ptbruaru, 1879.-(Not l»'OCtcd«L toitlt.) 2d. 
To tho Interior of tho steam space of a steam boiler is connected n 

battery or other 5ourco of elcctric[t,y by wire, nnd tho electric spark or 
liMb is Clluscd to net upon tho stonm. 'l'ho stc11m pressure Is tbus In· 
creMcd nccording to tho strength of the current or number of wlrOB, nnd 
·• cloot.ro steam" Ia produced, which 1>1 utilised for tho production of 
power in n platen motor engine colllltructcd with iUBnlntod parts whore 
required. 
4 9 3. B OTTOM D oORS 01' RAILWAY WAGONs, R. Afo1·ton.-Datcd ?til Feb­

''Uarv, 1879. Od. 
A ahnft Is mouJJted tmnsvorsely 11cross the bottom of tho w11gon and nt 

either extremity of this shaft is keyed nn nctuntlng lever, so ns to enable 
tho anmo to bo worked from oithor sldo of tho line of rails. An arm 
branching from this shaft is connected by a link to a weighted doublo 
lover SliBpended undomcnth tho frnmcwork of tho wagl)n, tho shorter 
arms of which lover nro designed to hold the doors In tho closed position 
nftor rclensing tho ordinary bolt. ThlB arrnugoment of lover i8 capable 
of being locked iu ti.Je closed position, and by its mcallll tho doors may be 
uponed simultaneously from eiLhor side of tho wo,gon. 
494. LAMP81 J. P . .La.wrt~~ct.-Dated 'jtJ. Feb1'UU1'V1 1879.-(.A COllllliU?lica• 

tion.)-(Not p1·occeclcd tcitlt.) 2d. 
This consists in tho provision and employment of a metallic dtsc, having 

a central opening or llporturo of 11bout tho diameter of 11 lamp chimney, 
tho said disc belug applied to a common glMs globe, so 118 to form 11 top 
thereto, the 81lid globe bolng fastened on 11 lnmp bumer In tho snmu 
manner 118 lamp cblmnoys aro ll8ually fll8toncd. 
495. CALOUIO ENOIN£81 M. 1'. IV. BouUo,t.-Datcd 7111 Feb1'UC1T!f1 1S79. 

tkt. • 
A hcntlng ve88ol Is provided, within which air is beutcd nt a h!Qh 

pr088uro. A cylinder Is fitt.cd with'' piston, which drives tho on gino. A 
ve88olls provided, fltlod with n )Jiatcu 01' movnblo diapbrngm for C<\using 
diaplaoomont of air. Chnrgcs of cold nlr m·o received in this ''essol t.'Old 
transferred t.o tho boating vcssol, and it o.lso rccei vcs hot nit·, which por· 
forms work in the cylinder engine. Two passages are formed botwcon 
tbo charging vcasel nud tho ltc~tting vessel, and a regonorntcr t8 provided 
commuulMtlng with ono of thcso, bolng placed between the I.Jontlng and 
chttrging vessels. A pump comprcssc::~ tho olr, wWch pMscs to au tlir 
vOBsct, tho pressure In which Is hlghot· thnn thnt of tho atmosphere, but 
lower than that in tho heating vossoL 
496. SUIP AND OTllElt LAMPS OR LANTERNS, .A. Af. Silbel·.-Dated. 7t/~ Ftb· 

''Uary, 1879. 6d. 
This con&ists In tho combination of 11 uniformly thin well nn.ucalod 

Inner glru;s sccl\l'cd to tbo body of tho lamp o1· lantern with nn outer gl.'\88 
(which mny bo lenticular) secu1·cd In ll separate light framo loosely bold 
to and SU)J}!Ortcd on tho body of tho lamp or lautem, sons to gb•c free 
nir pnssngc aiJovc nnd below, and nt tho aid118 thereof nnd bot ween it and 
tho inuOI' glM9. 
499. PLATES AND DISU £81 II. Ba1~011.-Datecl Slf• FtiJ1·ua,·y, 1879. 4d. 

Thill coublsts in formiug l'OCcsscs upon or in tho upper oute1· rim for tho 
reception of 8.'\lt, mustard, or othor soasonlng. 

FmE PnOTEOTION ot• TilE Sununns.-The North M etropolitan 
Fire Brigade, of which Mr. Lutwyche is the capto.in, have ac­
quired a. powerful Merryweather steam fire-engine, provided with 
all the most recent improvements, and placed it at theit· chief 
station, L ower Clapton; and within the past few days, the 
South London Volunteer Fire Bl'igade have been supplied with 
a. steam tire engine of Captain Shaw's pattern, by the same 
makers, which has been stationed at the head-quarters, 'W earda.le­
ron<i, L ee, thereby increasing considerably the means of prompt 
fire extinction iu this part of the metropolis. 

BIBKD.ECK L ITEBAllY AND SOIENTT.FIOINSTITUTION, SOUTHAMPTON 
B uu ,orNos, CtrANOERY LANE.- The fifty-seventh session of this 
I nstitution will commence on ·w ednesday next, on which occasion 
the inaugur3J address will be delivered by Canon Far rar. The 
evening clal!ses, whicb :ue open to ladies and gentlemen, include 
Englil!h, French, Get·mao1 Italian, Spanish, P ortuguese, Latin 
G reek, mathematics, anthmetic, book-keeping, natural and 
Jl!echanical science, logic, political economy, law, literature, 
htstory, geograpbyJ.. hygiene, shot·t·b l\nd, dmwingl painting, 
music, &c. &c. ~ecial classes will also be hetd for the 
L?udon University Examinations. Some indication of the work 
carried on by tbl8 I nstitution will be gathered from t he fact 
that one b~ndred classes meet weekly in t he various subjects. 
Th.e ~omm1t~ee .hope thnt the ap~eal fo~ f unds to erect a new 
bmldmg, wb1ch 1s so urgently reqwred, w11l meet wit h a. generous 
r esponse. Amon~at tlie contributors are Prince Leopold (the 
patron of the Inatttution ), and the Corpora tion of L ondon , 
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THE IRON COAL, AND GENERAL TRADES 
OF BIRM~NGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICT;:;, 

(From our own Oorruponde?tt. ) 
Ul'ON every hand tllere is a disposition this week to :u~ m uch aa 

possible postpone nll fresh buymg till the quarterly meet ings 
have removed all lingering doubts ns to the prices wh ich, for 
1·olled ns well as raw iron, are likely thereafter for a time t o p re­
vail. Uonsequently only few new ordet·s a re this week being d ia­
tributed 1\t any of the mills. 

'fhe rates at which the bulk of the sheets arE\ now being sold 
are not C}Uotable. 'l'hey nro stronger for the m oment by the 
strength of the quotations of the gal vanised sheet firms. Makers 
are nsking £1 10d. ad vance on all current sales. It is inferred 
thu.t the stock.s on hand in Austrnlia have likewise been rea lised 
on the same tet·ms, and that the ad vance has been establi11hed at 
the Antipodes. 

Common bnrs hold to their r ise of the 5s. per ton which was 
necessitnLed by the scarcity of old rnils, which were raw materials 
extensively employed. Bar firms who had been relying on t hat 
material are now entering the pig market upon unfavour~ble 
terms compared with the firmts who had been making bars from 
puddled iron; and in the new business the latter firms, who have 
stocl<s of pigs,· are getting the pull. 

Upon hoops for petroleum barrels, upon s trips fot· cotton and 
w ool ba-ling, anJ upon stl'ips also for tube-makers, the strip mills 
at·e fairly employed, but they are complaining that new ordet s 
are not now arr1ving. 'l'he prices at which most of the new 
orders have been to.ken are very irregular, and mostly leave but a 
verr, fine margin of profit. 

'lhe marked bar Louses are not busy, yet they hold their iron 
for the full list rates of £7 l Os. A similar report has to be m ade 
of the best plate firms. Orders fot· common plates and angles 
are n ot easy to secure hom the engineers ; and there is less doing 
ll.t the mills and foqses whence the smaller engineering and the 
hardware firms obtain their supplies. The railway bolt firms are 
not buying so freely as lately, and there is at length a. falling off 
i n the d emand, on account of the a.~ricultural fencing firms who 
have long bad a. splendid run of busmess. 
It is noteworthy that the nut and bolt firm in Wolverhamp ton 

is executing the order for the bolts for 40,000 tons, of the 65,000 
tons of steel rails distributed recently for the Canadian Pacific 
Railway Company. Yesterday, however, the order was reduced 
by 5000 tons, fot· the Canadio.n Government have to that extent 
r educed t heir total order for rails, which now therefore sta nds at 
60,000 tons. 

So well sold are the majority of the pig firms, that f ew would 
either to·day in B ir mingham or yesterday iu W ol verha.mpton book 
forward orders. 

'f be attitude of the m illmen in the Cleveland district in resist ­
ing t he arbitration award was much discussed on 'Change in 
Birmingham to·day, and it was strongly condemned. 

Amongst the enquiries in the market fot· heavy ironfouna ing 
work, is one by the sanitary authorit ies of 'l'amworth, for about 
900 t uns of ca.3t iron pipes from 9in. to 2in. in diameter, togethe1· 
with some other castings. 'l'h~y will be required for conveying 
the water from the reservoir which I last week reported had 
been sunk. 

The wire-drawers are busier, and an advance of 2s. 6d. per t on 
is being asked on fencing sorts. This week a telegram has been 
received h om South America by a. lea.ding firm of m erchants 
ordering a considerable Q.Ua.ntity of f encing wire. It is believed 
that the reason for orderm~ with this despatch is to be found in 
advices sent out from th1s side intimating that p rices were 
strengthening. 

F oreign competition is still t t·oublesome. French and B elgian 
hardwares and machinery ar-e being imported into Birmingham, 
and offered for sale at quotations which leave native manufac­
turers at no advantage, but rather a disadvantage, in the com ­
petition. French pocket-knives are coming here in large numbers, 
but i t is believed t hey are for re-shipment. 

An important a.dvance bas been made in the enamelling b usi· 
n ess by a Wolverhampton firm, who have produced and patented 
a lustrous enamel, which imparts to the goods a bright, silvery 
appearance. 'rhe new process is being applied to lamp reflectors 
and to gas cones for sunlights, and a street lamp having one of 
the new reflectors fot· its upj)er part is about to be pract ically 
tested by the Birmingham Corporation. General hollow-w ares 
can be equally t reated in the new style. 

The rise in copper and brass is causing an advance in certain 
manufactures i nto the composition of which these metals largely 
enter. Copper wire, sheets, and tubes are quoted up ~d. per lb., 
and brass wue, sheets, and tubes ~d. per lb. 

NOTES FROM LANCASHIRE. 
(Fron~ our own Oorr~pondenta.) 

THEBE has been a very firm tone in t he iron t rade of t his d is­
trict during t he pa.flt week, but this bas been infiuenced more by 
the rapid upward movement in prices which has taken p lace 
in the Scotch and Middlesbrough markets than by any real 
inct·ease in the amount of iron going into actual consumption 
locally. For shipment there is still a considerable inquit·y, and I 
have beard of severa l good orders having been given out during 
the past week on American n.ccount, but the requirements of 
consumers here do not show any matel'ial increase, and although 
the ad vance in prices has caused some excitement amongst dealers 
and speculators who have not yet covered themselves, founders, 
engineers, and m erchants, as a r ule, seem disposed to hold back 
in the expectation that the present spurt in the market will be 
only of a temporary cbarnctet· . 

In La.ncashit·e pig iron there is not very much doing at the 
prices now quoted, viz. 47s. per ton for No. 3 foundry, and 
46s. 6d. for No. 4 forge, iesa 2~ per cent., delivered into the Man· 
chester district i but local smelters are not pressing for new orders 
at present, as tnoy do not care to interfere wit h their stocks, and 
their output is a.lrea.dy sold for the remainder of the year. I n a 
recent report I stated tha t local smelters wet·e making p repara­
tions to increase their production, a nd the Wigan Coal and I ron 
Company, one of t he largest concei'Ds in Lancnshire, have just 
blown in two of their large furnaces. '!'he company own ten fur­
naces, five SOft. h igh and five G5ft. high, worked by three engines 
of 350 nominal horse-power, but during the recent period of 
depression not more than four of the furnaces have been in 
operation. 'l'hree years ago it was decided to adnpt the Whit well 
hot blast stoves to a couple of the large furnaces, but owing t o 
the depression in trade the work wns suspended. The recent 
improvement h~t however, induced the company to complete t h e 
work, and the whit well stoves nre now in operation in the t wo 
furnaces wh ich have just been blown in. By these stoves, it is 
stated the blast can bo raised to a temperature of 1800 deg. to 
2000 deg. FnQ.1 and with this increased temferature there is a 
corresponding aecrense in tho amount of fue consumed per t on 
of iron produced, the sa\'ing effected being estimated to average 
from 1 cwt. to 2 cwt. of coke pet· ton of iron. Should the stoves 
prove a success I understand that in all probability they w ill be 
applied to the whole of the t en furnaces. 

I n outside brnnds of pig iron a mode1·ate amount of business 
bas been doing, but tllis hats been chiefly in Lincolnshire and 
Derbyshire; the advanced prices asked for Scotch a.r.d 1\liddlea­
brough have operated as a check upon buyers. It is difficult to 
say what prices have really been ruling in t he market , as q uota­
t ions have varied so much, some sellers indeed declin ing to quote 
nt all for the present. 11'or No. 3 foundry M iddlesbrough the 
p rices l\8ked have ranged hom about 45s. to 4Gs. 6d. per ton net 
cash delivered equal t o Manchester; in Lincolnshire iron t here 
have been sellers ~~tt 44s, l Od, for N o. 3 foundry and 438, 6d. for 
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No. •1 fur~e, lc:>s 2~ per cent., whilst others h&ve quoted fully 
11:1. lid. per ton nbove thc11e fi!{ures; for Derbyshire iron 47s. per 
ton ht\9 been qunted for No. 3 foundry, and 4:Js. lot· No. 4 forge, 
les!! :l~ l>Or cent. 

I n t 10 tini11hed iron trA.de genera.lly there are reports of 
impt'O\'<!ment. Many of the forges nre now pretty well supplied 
with orders up to the end of the year, and manufacturers are 
Mking higher price:4, whilst there is less disposition tn book 
contract.il for nnything like extended deliverh:s, owing to the 
uncertninty 1\9 to tho conl'l!e which the pig irfln market mny tak~. 
l•'or Lanca.<~hire bars delivered into the Manchester district the 
average quotations range from .£.) lOs. to ,1;;;; l.Js. per ton. 

}'ounders are reported to be better supplied with orders, and 
itl engineering work there is ro.ther more doing; but macbini~:~t.il 
genemlly continue very Hlack. One of tho large ironworks in 
Uhet~hire, which has been cluslld for twelve months, hl\9, I under­
stand, been again started, owing to considerable orders having 
been received from Amsrica. 

I n tho coal trade there is a rather better demand for bouse fire 
clMSes of fuel. and some t\d vance in prices will be made in the 
Manchester dit~tricb at the clo~o of the month. Other classes 
of fuel are without change, there being no ma.tel'ia.l iruprovement 
in the demnnd for oithet· forge or engine coal, and prices are quite 
as low 1\9 e\'er, with contt·acts being competed for at extremely 
low figures. Best LancMhire h.>use coal at the pit mouth can Le 
bought at from Ss. to Ss. Ud. per ton; second qualities o.t from 
Gs. to 711.; common coal at from 43. Gu. to 5s. 3d.; burgy at from 
3:~. OJ. to 4s. 3d.; and slack at from 2s. to 3s. per ton, according 
to quo.Jity. 

I~'ur some weeks pi\St there has been a gradually improving 
t endency in the North Lancashire and Uumberland iron trade, 
and maker11 of metal have by degrees a~umed o. firmer position. 
It W!\9 thought a short time ago that the large number of orders 
offering were the result of the low prices which have of late been 
ruling, and it was thought any advance on thes~ prices would 
destroy the demand, but sales for early delivery have been made 
to such an extent, and makers have so well sold forward1.,tbat 
prices have !\9 a consequence improved from 528. 6d. for lio. 1 
.Bessemer to 55s. per ton at makert~' works, with No. 2 at 5-ts., 
and No. 3 at o3t~. per ton, and 5-ts. as a 6gure for an all round 
purchi\Se. }t'orge iron is selling well, and Bessemer qualities are 
in large consumption not only by steel makel'l! in the locality, 
but by users at a di::~tance. A very large amount of metal is 
still being shipped to Amel'icn and the Continent, and before the 
close of the ensuing month a very large delivery will be made. 
'The demand from Amel'ica shows every disposition to increase, 
and it is not improbable local mal<ers will have a large work to 
do d ltring the w1nter for delivery next spring across the Atlantic. 
I am told there are better prospects for iron shipbuilders, and 
that although the price at whiqh it·on ship!! at·e now built is very 
low and scarcely such as will leave a profit, several considerable 
orders are expected. 'l'lte Barrow Shipbuilding Company have 
accepted an order from the Great Enstern Rt~ilway Company for 
the c mstruction of a large passenger paddle steamer, which is 
intended for the Rotterdam and H arwich station. The new 
steamer will be built of steel, her dimensions being-length 
between perpendiculars, 254ft. ; breadth, 32ft. Her engines will 
be of tho oscillating claM, and capable of indicating 1o00-bor;;e 
power. 

The iron ore trade shows a marked improvement, the demand 
having improved and priced having advanced Gel. or ls. per ton. 
'l'he coal and coke trades are better employed. 

TI:IE SHEFFIELD DISTRICT. 
(From our oum Corrupondent.) 

PnrcES of coal and iron are unquestionably "stiffening "-the 
furmer, so far as household sorts are concerned, in view of the 
wintllr, and the latter in expectntion of o. still wore marked im­
pro\'ement in the heavy trades. I am afraid that this revival of 
business, of which everybody is speaking, i.s not so general t\S 
have btJen represented. During the last fortnight I bave been 
tryin~,; to discover Rpecific instances of orders-! mean orders of 
consequence- received by local esta.bli~:~hments. Such an in':luiry, 
of courl!e, is met by the not unnatural reticence of one 6rm to let 
another know what they are doing, and the information afforded 
is usually given on such conditions as lo publicity ns reduce it to 
a general st atemcnt of very little weight indeed. 

Pig iron is undoubtedly in fl'reate1· demand. At three loca.l 
wo1·ks furnaces have been re-hgbted; but then I am told that 
this is owin~ quite 1\9 much to tbe exhaustion of old stocks as to 
any fresh tmpetus given to trade. Part of it may also be 
attributed to the bril!kness in steel rails, which are certainly being 
t urned out in enormous weight. A better feeling is .Prevailing in 
t his branch, and there is a decided tendency to insLBt on higher 
quotations. Railway companies a1 e ordering heavy quant•ties1 iu the expectations that rates are bound to rise. The Midlana 
Hailway Company hn.s recently re-laid a considerable length of 
its line in this district. with a very heavy section of rail. The 
contracts have been executed by 1\lessrs. Steel, Tozer, and 
Hampton, the Phoonix Works, lckles, Rotherbam; and .MP.ssrs. 
Wilson, Gammell, and Co., Dronfield ::>teel Works. 

.Mr. Charles Markham, managing director of the Staveley Coal 
and I ron Company, Limited, bl\9 hit U[ :On an improved chair 
for the rail11 to rest on. I saw one in the ball of the company's 
offices lll.St Monday. It looked more substantial tban the ordi­
nary chair, and its arrangement appeared to be well adapted 
for firmly securing the rail. On the Midland line I noticed the 
other day tbat the dit~tance between the sleepers wl\9 being reduced 
- three sl,ee~ers being put clown where only two were formerly 
placed. 1'h1s must tend to secure a smooth run, especially 
with the heavy rail now being laid down. 

Mr. W. H arrison, Mr. W. Hudson, and Mr. G. Fisher, three 
Sheffield manufa~tu~ers, who have sailed for the United ::Ita tea, 
have been cormmsa10ned by the Chamber of Commerce to wait 
upon Sir E. Thornton, the English minister at WI\Shington, in 
reference to commerc1al matters in which Sheffield is keenly 
interested. 'fhe chamber have also resolved to furn ish certain 
information with regard to our commercial intercourse with 
::>er via. I n reference to Jt' raoce, further communications have 
been received frJm the Gvver11IDent, from which it appears that 
our commercial treaty is to continue for six months after the pro­
lol!gation of a new geneml tariff in that country. 

During the week there have been fresh SI>eeches on free trade 
and modified protection. 'l'he Duke of llutland, spet\king at 
Bakewell Cattle Show, read to the farmers the speech of Alder­
man Ward-Mayor of Shdlield-recommending 5s. per quarter 
clu~y on ~orn, which he warmly advocated. The Mayor is in 
d:uly rece1pt of letters from all parts of the country thanking him 
for the stand he has made ngaiwt one-sided free trade. 

I•'urther difficulties have occurred in the coal trade. Restric­
tion of output is threatened by the miners unless the masters will 
concede 10 per cent. advance, which they are not likely to do. 

The directors of Me811rs. Charles Cammell and Co. Limited 
Sheffield, at their meeting on Wednesday Ia t, decided upon th~ 
}Jayment of an interim dividend after the rate of 5 per cent. 
1)er annum, payaLle on the 1st of October next. 

THE NORTH OF ENGLAND. 
(From our own Cm'?'upondent.) 

A VEUY considerable rit!e has taken place in the Cleveland iron 
market, which ba.e had tbe effect of turning the beads of some 
pig iron makers. Pig iron which li\St week could be bought for 
3Ds. !ld. net cash No. 3, jumped on Tuesday to 38s. and 40t~. was 
offered for delivery ovet· tbe next th1·ee months. Unfortunately, 
however, beyond the demand from Americ~1 • which does not do 
very much more th.1n compensate for the falling off in the con· 
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tin11ntal deman<1, there is Mthing to warrant this sudden rise 
othe1· thnn tho fact that the Scotch market bll.S rapidly risen. 
Tho cau11es which have tended to bring about improvement in the 
Scotch pig iron trade are not operative in Cleveland. Blast 
furnace! are heing blown in instead of out, and the make is quite 
e(lunl to tho dumo.nd. This sudden rise will have a very ugly 
effect upon those merchants who have contracted to sul?ply iron 
ahead at the rates prevalent a week ago. Scarcely less dlsi\Strous 
will it be to iron manufacturers who are unable to o!:Jtain 
enhanced prices, while compelled to pay much more for their raw 
material. Mesl!rs. Conn a! and Co. 's stock of Cleveland iron has 
increased to 83,000 tons. 

The manufactured iron trade it1 very quiet. Mr. D:.!e's award 
on tho question uf a general reduction of Gd. per ton in puddling, 
and 5 per cent. iu other furge and mill wages, being in the nega­
ti YO hll.S given great satisfaction to the Keneral body of il'on­
worker~, whose wages are ret~lly \'cry low. On the question, 
however, of a reduction of 15 per cent. in the wages of higher 
paid operatives in plate and sheet mills, his a wart.! of a 12~ per 
cent. reduction h!\9 been m.,t with the greatest hostility through­
ont the di11trict of the Board of Arbitration. At J arrow, 
H artle[Jool, and Stockton the mill men have come out on strike, 
and consequently lta.ve brought the ironw01·ks to a standstill. 

Some manufacturers, in view of the rise of pig iron, hM•e 
advanced their quotations 5a. per ton, but they are not obtaining 
the i ncren.sed rates. 

A little move is apparent in the iron shipbuilding trade, and 
consequently sbipbuildera are inquiring for plates. 

NOTES FROM SCOTLAND. 
(From our own Corrupondent.) 

TilE iron market hll.S been exceptionally strong and active 
during the pi\St week, with a large increi\Se in prices. From 
A met ica tbe demani continues, and is more extensive than the 
most sanguine anticipated. The shipments of pigs in th" course 
of the IMt week amounted to 15,6:>0 tons, 1\9 compared with 7956 
in the corresponding week of last year. We wust ascribe the 
present animated condition of the market almost solely 
to tbe rovi val of bu11iness in the United St.'ltes, for the 
continental trade seems, if anything, quieter than it was some 
weeks ago, and the improvement in the home demand 1\9 yet ha.e 
been inconsiderable. The excitement and speculation which 
prevail in the market at present are not conduci \'e to the forma­
tion of a sound opinion as to the probable duration of the activity 
now being experienced, but there is a general impression that 
prices will yet go bi~o:her. The improvement noticed lMt week in 
the Cleveland import trade is more marked this week, there being 
a substantial increase in the a!'l'ivals of pig iron. The stock in 
the hands of Messrs. Connal and Co. again shows an increMe to 
the extent of 3877 tons for the week, and now amounts in the 
aggregate t o 308,170. But if the present extensive demand con­
tinues, either additional furnaces will have to be put into blast 
or the stocks will suffer diminution. There are sixty-6 ve furnaces 
in blnst, 1\9 compared with ninety-two at the same date last year. 

The warrant market has been exceedingly lively with a large 
speculative business doing. On rrl'itlay forenoon business was 
rlone at from 49~. l~d. to 49s. Gd. ci\Sh, and from 49s. 4~d. to 
493. 9d. one month ; while in the afternoon transactions began at 
50s. l~d. cash, and ended at 4!>8. Gel. The market was again very 
strong on Monday. Quotations improved from 503. to 51s. 7~d. 
in the course of the forenoon, and in the afternoon 51s. 9d. UP, t o 
52s. were paid, the rates for one month being 528. 3d. to 528. l'he 
feeling Wl\9 stronger still on Tuesday, when transactions were 
effected from 53s. up to 55s. cash. The market Wl\9 very irregular 
on Wednesday, but a b.rge business was done. The ironmi\Sters 
resolved to give the miners 6d. advance. To-day-Thursday­
the market was strong, with business at 55s., 55s. 6d., and 
5-ts. 10~d. CI\Sh, 

Owing to the heavy demand for makers' iron, the prices have 
advanced rapidly since last week, and the following quotations 
must be ac:c.,pted !'8 in som~ degree nominal, because the figures 
are changmg whtle I wnte :-G.m.b., f.o.b. at Glasgow, per 
im peria.l ton, No. 1, 55s. ; No. 3, 50s.; Gartsberrie, No. 1, 5!Js.; 
No. 3, 55s.; Coltness, No. li62s. f>d. ; No. 3, 51s.; Summerlee, 
No. 1, 60s. i.. No. 3, 52s. Gd.; angloan, No. 1, 58s.; ~ o. 3, 50s.; 
Cam broe, .No. 1, 59s. ; No. 3, 50s. Gd.; Monkland, No. l, 55s.; 
No. 3, 50s.; Clydet.No. 1, 55s.; No. 3, 50s.; Govan, at B roomie­
law, No. 1, 55s. ; .No. 3, 50s. ; Calder, at Port Dundas, No. 1, 
60i1.; No. 3, 52s. i..Glengarnock, at Ardrosean, No. 1, 59s.; No. 3, 
51s.; Eglinton, .No. 1, 56s. ; No. 3, fi3s.; Dalmellington, No. 1, 
5lii1. ; No. 3, 50s.; Shotts, at Leith, No.1, 57s.; No.3, 50s. 

There are at length signs of the beginning of a movement in 
the manufactured iron de1Jartment, the inquiry being better, and 
as near!y nll the ol~ i.ron to. be bad is being rapidly secured for 
the Umted States, 1t l8 constdered probable that a call will now 
b~ made for manufactured iron. 

L I\St week's shipments of iron manufactures from the Clyde 
inclurled live locomotives and tenders, valued at £6100, for 
Bombay ; the hulls o~ three steaD? barges, £19,000, for Rangoon; 
£7600 worth of machmery, of whLCh Rangoon took £4552, Mel­
bourne £2200, and £800 went to Trinidad ; £19,500 ci\Stings of 
which £10,818 were pipes for Rio de Janeiro, £3372 for Calcutta, 
£1991 for Buenos Ayres, £1743 for Melbourne, and £570 for 
Vienna~ £13,500 miscellaneous goods, of which Rangoon took 
£5000, l\Iontreal £-1000, Calcutta £1400, Melbourne £950 and 
£900 lot· Buenos Ayres; £1841 worth of steel rails for l\'lon'treal 
£3.372 old iron for New York and Philadelphia, and £1280 worth 
of sewing machines. 

1'he coal trade does not show any improvement, and the dispute 
be~ween ~be sal~ coalmaste':" and the ironmasters ns to the pro­
prtety of mcrei\Stng the coll1ers' wag~s operates as a barrier to the 
transaction of bUBiness. 

'l'he cmplo!ttll of the Steel Coml?any of Scotland at Newton, 
near Glasgow, have received a nottce of a reduction of wages to 
come into force from Saturday last. ' 

The fifteenth hnlf-yearly meeting of the West of Scotland 
A~sociation of Uns Managers hll.S been held at Bridge of 
Allan, under the pt·esidency of Mr. R. Mitchell, of Coat bridge. 

WALES AND ADJOINING COUNTIES. 
(fill·om our oum. Corrupondent.) 

THERE W!\9 nn unusual degree of animation at. Cardiff last 
week, and J?lany of the transactions in coal carried a hopeful 
cbarru:ter w1th them. Coalowners exhibited aJ, unwillingness to 
enL~r mto long. contracts, nnd though in no case that came under 
nottce \~!\9 busmest~ transacted at an ad vance still it was evident 
that~ httle greater pressure for supply, and an advance would 
certntnly be securer!. 
Demand~ from the \Vest Indies are increasing, and the French 

trade contmues good, over 30,000 tons leaving Wales lMt week 
for that destination. 'l' be total shipment of coal from Swansea 
Newport, Mon. , and Cardiff 11\St week was 118 230 tons but i 
am sorry to record n great falling off in the export~ from on~ place 
na~ely Newport, the total of which was only 12,59! tons. Stiil 
th1s may have been don~, as is the case sometimes, tbrou~h an absence 
of ~tenmers and coahng. vessels generally, in wh1ch case the 
falhng off of one wee~ w11l he made up by the briskness of the 
next. . I n proof of th1s I see no lack of orders moving about , and 
of bemg placed; and to my knowledge many of the principal 
coal~wners are secured for several months to come. 

Wtth regard t? the pro':'l inent subject of discussion at the 
~resen~ moment !" tl'ado .cu·cles, "Is an advance of price pos­
SI~le? I m~st 8tm ply potnt to an old as!lertion of mine, that it 
w11l be poes.tble, and certain1 when the iron trade is in a little 
better cond1tion. It is rapldly improving, and confidence ia 
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increasing. When a little further buaineaa ia done. and moN 
coal is con11umcd in the mnnufacture of iron, we may look for an 
advance. 

One or the best signs of the times ha.s been &!forded at 
Aberilychan, where fi fty coke ovens, which ba\'e been dieuscd for 
over four yeal'8, were re-lit this week. 

The tin plate-trade is continuing to look up, and large contract. 
are secured that will last some time. 

Some little interest h!\9 been shown of late in the probability 
that the year'11 totals of coal from Wales will surpa.aa that of 
Cortner yet\ril. The third quarter is now nearly at a close, and I 
note that so far the expor~ of coal from Cardiff from January to 
August were close upon 3,000,000 tons, and of iron Md steel 
56,000 tons. I n the same period S wansea. sent 445,353 tons, and 
from Newport, Mon. 614,077 tons. Since the announcement in 
'l'II R ENGINEER that a private sale of Pentyrch Works would be 
entertained, many of the lending managers of the district and also 
several influential capitalists have gone over the works, but nothing 
has yet been decided. 

The Tin-Plate Masters' Association is to be continued. 
'!'he South Wales colliers are agitating for reforming their 

Unions. 

SouTR Kla'/StNOTON MosEU)f.-Visitors during the week ending 
Sept. 20th, 1879:- 0n Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., MUBeum, 13,008 ; mercantile marine, 
building materials, and other collections, 2524. On W edneaday, 
Tburt!day, and Friday, admission 6d., from 10 a.m. till 5 p.m., 
Museum, 16~; mercantile marine, building materials, and other 
collections, 170. 'l'otnl, 17,331. Average of corresponding week 
in former years, 19,480. 'l'otal from the opening of the Muaeum 
18,408,792. 

NEW TnAMWA\'1:!.- The Board of Trade have issued a report 
giving nn account of what bas been done this year in regard to 
new tramways. I n 1878 the board made 21 provisional orders 
authorising the construction of new tramways, and four of theae 
orders-Liverpool, Newcastle, Dewsbury, and Stoke-gave 
authority to use steam or other mechanical power. I n all the 
orders it was declared that the tramways should be subject to 
the _provisions of all general Acts, and to any tax and any 
regulations 1\9 to the use of the tramways, or 1\9 to the motive 
power, which might be imposed by any such general Act. 'l'he 
UBual Bill to con6rrr. the orders was kept back this session until 
after the H ouse of Lords' Select Committee on 'l' ramways 
reported; and that comm1ttee having recommended that the uee 
of steam or any other mechanical power should be authorised, 
under restrictions,_,clauscs were inserted in a.ll the orders accord­
ingly, giving the JjOard of Trade certain J?OWers of inspection, 
supervision, and revision of fares, and imposmg a. further penalty 
in case of neglect to maintain the rails and substructure tn good 
repair. Additional conditions were inserted in the four orders 
above mentioned, requiring, among other t hings, that every 
engine should be free from noise produced by blast or clatter of 
machinery all fire concealed froru view, 1\nd the machinery 
concealed from view at a'l points above four inches from the level 
of the rails; the speed not t o exceed eight miles an hourJ. or four 
at movable facing points; power being also given to the Jjoard of 
Trade to make oye-laws regulating the emission of smoke or 
steam, the use of a bell or whistle as a warning, bringing engines 
to a stand at.. cross streets, and in such CI\Ses 1\9 horses being 
frightened, or of impending danger, as the Board of 'l'l-ade may 
think proper. The Select Committee having further recom­
mended that the Board of Trade should be permitted to grant 
special temporary licences for the experimental use of steam or 
other mecha.nica vower on tramways not otherwise authorised 
to use such power, a clause to this effect wa..'! inserted in the bill 
for confirming the tramway orders ; and in committee an amend­
ment WM made reguiring that tbet·e be obtained in such casee 
the consent of the local and road authorities having jurisdiction 
over at lei\St two-thirds of the length of the tramway. I n the 
CI\Se of the Derby tramways, a provision was inserted in the 
order requiring the promoters, before opening for traffic anx of 
the tramways authorised by the order, to purchase the ommbua 
undertakings and plant. With these and one or two other 
amendments the Tramways Orders Confirmation :Bill received 
the royal assent on the 11th of August. It will not be out of 
~lace to notice here that the Superintendent of the P -or 
Camberwell-Division of the Metropolitan P '.)lice says, in his 
report on the year 187tl- " Fifty-six accidents occured to vehicles 
pa,'lsing over tram-car lines in this division. I have personally 
experhmced and noticed in other ci\Ses the difficulty driven of 
vehicles of all kinds experirnce in getting out of tramrails, owing 
to the defective state of the paving and laying of the rails. 
During wet weather the lines m many places are submer~ed in 
mud for yards1 to the great discomfort of pedestrians requinng to 
cross the rooa. Tram-cars are a boon to thousands as a cheap 
~onveya.nce, but .I think that the best m.eans should be adopted 
m the construction of the wheels and laymg of the rails, so as to 
make the roads available for all traffic to pass over at any place 
without the risk of twisting axles and tearing off wheels." 

l.'¥h!LLER'S "ALPJ:IA" GASMAKlNG MACHINES ran now be 
supplied for li~hting up rhurcbes, chapels, villages, and buildings 
of every c!a~ m any .coun~ryj w~tb P'!re gl\9. of rich. illuminating 
power. Est1matesgtveni me ndmg p1pe laymg, fittmgs, &c. &c., 
and all further particu are on application to H. L. Muller, 
22, Mary Ann-street, Birmingham, and 147, Queen Victori&­
etreet, London, E.C.- [ADVT.) 
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