
TWEDDELL’S 15 0-TON HYDRAULIC RIVETTING MACHINE.
MESSRS. FIELDING AND PLATT, GLOUCESTER, ENGINEERS. 

[For description see page 111.)
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bridge is attaclied. The upper of these ropes is 5in. in circum
ference, and the lower is half that size. These ropes are 
attached by clips and bolts to the suspension rods of £in. iron, 
and to these rods are hung the Zore beams, between which 
is laid the timber flooring. Under the flooring the bridge is 
strengthened by wind bracings. It is estimated that the bridge 
would bear a weight of 60 tons. On the north the bridge is 
approached by a stair about 7ft. in height. On the south the 

roadway terminates on the sloping 
bank, a few steps above which is the 
entrance to the Castle garden.

The new bridge, it may be mentioned, 
will save a walk of four miles between 
Ballater and Abergeldie, unless the 
traveller chooses to use the somewhat 
rough and hilly road on the south 
side of the Dee. From Ballater to 
Abergeldie the distance is about six 
miles, and between these points there 
is no bridge spanning the river. Two 
miles farther up is an old suspension 
bridge, in line with the road passing 
the manse of Crathie, and a short 
distance beyond is the fine, substan
tial iron bridge erected by the late 
Prince Consort to give access to Bal
moral. The Crathie suspension bridge, 
it may be mentioned, was erected early 
in the century by a Dundee black
smith named Justice, who also put up 
a similar structure over the Southesk, 
near the Kirkton of Clova. Only this 
year the Crathie bridge was almost 
entirely renewed by Messrs. Blaikie 
Brothers, at the expense of the 
Queen, who also ordered the construc
tion of the Abergeldie bridge.

been seen swung from it a cradle that served to carry letters 
and parcels, and occasionally men, from side to side, this method 
of transport being necessary in the absence of a bridge. Now 
the rope has been removed, and the suspension bridge we illus
trate supplies its place. The bridge has a main span of 145ft. 
8in., and its roadway is about 4ft. in width. At each end rise 
to a height of 25ft. two lattice-work steel pillars, these being 
founded on concrete of considerable depth. The pillars have

RUSHWORTH’S VERTICAL ANGLE AND T-IEON 
BENDING MACHINE.

The accompanying engraving represents a machine designed 
for bending angle iron up to 6 x 6, T-iron, and flat bars. 
The rollers project above the table, which is planed for the 
angle iron to rest on whilst going through the rolls when bend
ing small diameters. The iron is also supported by the brackets 
with rollers when bending large dia
meters, as shown in the illustration.
Each roller is in two parts, the bottom 
part of roller going, say, 2in. below 
top of planed part of table, and pro
jects, say, Jin. above on top side, so that 
no friction is caused through the angle 
iron being pressed against the table.
The top part of the rolls can be raised or 
lowered by a screw which passes through 
the bridges on the top of the rolls to 
suit the different thicknesses of angle 
iron to be bent. This secures a great 
saving of time as compared with rolls 
which have to be lifted off and 
washers put in between for different 
thicknesses. The machine is very 
powerfully geared with spur and 
worm gear, having a purchase of 90 
to 1. The table is made strong enough 
to be used as a levelling block when 
required, and the brackets can be moved 
in the T-slots endways or readily 
taken off so as to leave the table 
clear. Small rings can be rapidly 
bent by the machine, which is made 
bv Messrs. Rushworth and Co., Sowerby 
Bridge.
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i ISUSPENSION BRIDGE AT 
ABERGELDIE.

-f Xr/rX.
THE IRON TRADES EM

PLOYERS ASSOCIATION.
X

The engravings on page 102 illustrate ^■hiS^
a new bridge designed and erected by n|] ______X The annual report of this Association,
Messrs. Blaikie Brothers, of Aberdeen, '^--X^Hi-1 _________" - \ which has just been issued to the
at Abergeldie. Those who have made j members, deals specially with two
the journey from Ballater to Brae- *• - matters which are just now of excep-
mar have seen with interest the RUSHWORTH’S ANGLE AND TEE-BENDING MACHINE. tional importance, as they affect the
old castle or estate house of Aber- interests of the engineering trades
geldie, which has been held by Royalty for nearly forty two oriels of light wrought ironwork between them over the and the various allied branches of industry connected 
years, and has latterly been the residence of the Prince gateways and gates. Behind the piers are the anchor plates, with the manufacture of iron. The first matter dealt 
and Princess of Wales during their autumn visits to the High- which are bedded in the rock and secured by masses of concrete within the report is one that is at present certainly upper- 
lands. Prominent in the foreground of the “ picture,” in and rubble on each side of the Dee, weighing about 40 tons, most in the minds of employers of labour in every 
which the castle holds. the chief place, was a massive rope From anchor to anchor, over the tops of the piers, as shown in branch of industry associated with the iron trade. The 
stretching across the river, and sometimes there might have detail, pass the steel wire ropes to which the roadway of the ey - °otionally long and severe depression which has been felt,
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the streets and to effect further economies by means of 
improved appliances.

This preliminary account of what is going on in a city stand
ing upon one of the finest rivers in the world was necessary to 
bring out in full force the difficulty between engineers to which 
we have referred. Most of our readers will probably recollect 
that some years ago the Corporation of Liverpool carried through 
Parliament, after a stiff fight, a great engineering scheme for 
drawing a new water supply from lake Vyrnwy and its district. 
Mr. Hawksley was appointed engineer-in-chief to the works ; 
Mr. Deacon, the Corporation water-engineer, assuming the post 
of joint engineer, or resident engineer. Sir Frederick Bramwell 
assisted to some extent in the preparation of estimates and 
plans. With such a combination it might be supposed that 
nothing could go very wrong in the undertaking; but it would 
now seem that there was too much talent engaged, not to put 
the matter in a rougher way. The Bill having been passed, the 
construction of the new system has progressed more or less 
rapidly, but just at the time when, as the facts we have related 
show, speed is of all things necessary, a grave and disturbing 
discovery has been made. Owing to fears in certain quarters, 
Mr. Hawksley and Mr. Deacon were a few months ago requested 
to prepare reports as to the progress and cost of the works up 
to the end of last year, and the probable total cost. The total 
estimate presented to Parliament was £1,500,000—that being 
£250,000 more than Mr. Deacon originally calculated—but it 

appears that, judging from what has been done, the total 
expenditure will be, according to Mr. Hawksley, £2,183,750, 
and according to Mr. Deacon £1,773,508. That is to say, Mr. 
Hawksley, whose experience in such work is of the first order, 
exceeds Mr. Deacon’s new estimate by £410,242 ; while Mr. 
Deacon estimates £520,000 more than lie did at first, or, in round 
figures, a quarter of a million more than the estimate approved 
by Parliament.

Discrepancies such as these naturally created a sensation, and 
ever since they were disclosed the matter has kept up a com
motion in the Town Council and in Liverpool generally, while a 
controversy, perhaps unavoidable, but certainly unfortunate and 
not edifying, has been proceeding between the two engineers 
and the Corporation. The serious water-famine threatened in 
the town gives peculiar force to the dispute at this moment. 
Each of the two gentlemen most concerned has presented 
explanation and vindication, and we understand that as no 
other solution has been arrived at, Mr. Hawksley has refused to 
be further associated with the Vyrnwy scheme on the footing of 
joint engineer. It is easy to understand that engineers, like 
doctors, will sometimes disagree, and it may occasionally 
happen that their disagreement is the public gain ; but it 
is a great pity that in connection with one of the greatest water 
undertakings in the country, this impasse should have, arisen. 
Upon the merits of the dispute we do not propose to pronounce, 
but we will briefly glance at the contentions on either side. Mr. 
Deacon, starting with the assertion that the original estimates 
were abundantly ample, and quoting Sir Frederick Bramwell 
to the same effect, attributes the great excess first to the fact 
that during the progress of the Bill the promoters undertook 
to give compensation water not only far beyond the amount 
contemplated at first, but to an extent absolutely unprecedented 
in the history of waterworks undertakings in this country. The 
second leading cause, he says, was the substitution of a masonry 
embankment for one of earth; and then he sets forth with 
more or less prominence these further circumstances ; the 
necessity of raising the whole of the embankment at Yyrnwy ; 
alterations in the gradients and in the size of the pipes ; filter 
beds not included in the estimates; special works for the dis
charge of compensation water, and sundry other operations, 
resulting from the agreement as to compensation ; and an 
increase in the size of the balancing tanks, at the instance of 
Mr. Hawksley. Upon this last point Mr. Deacon says he has 
not always concurred in the larger scale advised by Mr. 
Hawksley, but that as Mr. Hawksley was so greatly his senior, 
he has felt bound to give way. Finally, taking matters as they 
stand, he points out that, although the cost of the works will 
be so much in excess of the estimates, the works will be very 
much larger than was intended, and their capacity of supply 
proportionately greater. That may be quite true, and may 
in the end be a great advantage to Liverpool, but it is not the 
question at the moment.

Mr. Hawksley, for his part, warmly repudiates any responsi
bility for the discrepancy which has arisen and its causes. He 
calculates that half-a-million of the excess is due to the sub
stitution of a stone embankment, about which he was not con
sulted, and he declares that his advice was not asked upon 
several other alterations which have increased the expenditure 
—these variations, it may be taken, being other than those 
which Mr. Deacon says were adopted on Mr. Hawksley’s sug
gestion. If Mr. Hawksley be accurate, it would seem that the 
“joint engineer” had, or assumed, independent authority, and 
Mr. Hawskley could hardly be expected to accept responsibility 
for what he knew nothing of. This is the view he takes, and it 
cannot be matter of surprise that he should decline to con
tinue even nominally or jointly connected with the scheme. It 
does not appear that this singular occurrence has delayed the 
construction of the works, but any distinct change in respect to 
the engineers of the works might easily do so, and that would, 
at any rate, be unfortunate for Liverpool.
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TENDER.
For engine-house and pump well, cottage, brick and pipe 

sewers, cast iron pumping main, gas engines and pumps, &c., for 
the Oxford Local Board. W. H. White, M. Inst. C.E., engineer.

£
S. Hutchins, Oxford.................................
T. H. Thingerlee, Oxford.........................
Inncs and Wood, Birmingham .. ..
J. W. Pickthall, Yardley.........................
G. Moss, Oxford and Liverpool—accepted
Cowdery and Sons, Nowcnt ..................
Bell and Sons, Saffron Walden 
Engineer’s estimate .................................

2831 
2088 
1941 15 
1800 0 
1799 14 11 
1795 3 5 
1770 0 0 
1778 0 0

London Water Supply.—Mr. W. Crookes, F.R.S., andDrs. W. 
Odling and C. Meymott Tidy, reporting to Colonel Sir Francis 
Bolton, water examiner for the metropolis, on the composition and 
quality of daily samples of the water supplied to London during 
last month, state that they have analysed 182 samples collected 
by them from the mains of the seven metropolitan water companies 
deriving their supply from the Thames and Lea, and they found 
the whole of those samples to be “perfectly clear, bright, and well 
filtered.” They add :—“ In contrariety to what is usually observed 
in the month of June, and probably as an effect of the occasional 
stormy rainfall occurring in the early part of the month, there 
a slight increase in the proportion of organic matter present in the 
water-supply of last month, beyond the very small proportion met 
with in the preceding month ; but the freedom of the water from 
colour and turbidity remained unaffected. During the past six 
months we have examined and reported on 1049 samples of the 
water supplied to the metropolis; and with the exception of two 
samples the whole were found to be well filtered, clear, and bright.

W.H

unionist foremen, the preference for whom over men whose 
actions were directed by the orders of a trades’ union was obvious.

The other matter of special importance dealt with in the 
report is the rating of machinery, and the whole question is 
going into in detail. With regard to this matter the following 
extract from the report will be of interest:—

“ The report presented at the last annual general meeting 
of our members dealt with the question of the liability of 
engineers and other users of machines to be rated for the relief 
of the poor, and for other purposes in respect of machines on 
their premises; and both in the body of the report presented 
in July, 1884, and in the interesting addresses of the president 
and of the chairman of our Parliamentary Committee, it was 
made clear that the committee then about to be elected would 
have to continue the labours of their predecessors, with the view 
of placing the question of rating machines upon a clearer and 
more equitable basis. To-day your committee feel gratified in 
being able to report that they lost no time in taking up the 
work handed over to them when they assumed office, and that 
during the official year now closing the subject has made 
remarkable progress, both in the Legislature and before the 
public. It has, in a word, become a national question. The 
president of the Association, and the chairman and members of 
our Parliamentary Committee, have opened up important rela
tionships with the United Chambers of Commerce of the king
dom, who have in a general conference declared in favour of 
legislative enactments for the protection of engineers and other 
users of machinery. The National Association of Factory and 
Workshop Occupiers, the National Association of Master 
Builders, the Railway Carriage and Wagon Builders’ Associa
tion, the Railway Locomotive Manufacturers’ Association, the 
Agricultural Engineers’ Association, the Nottingham Factory 
Owners’ Association, and other kindred bodies of employers 
using machinery—all deeply interested in the question as one 
seriously affecting the great national industries of the country— 
have made common cause with this Association ; and in view of 
the important issues involved, the committee have felt justified 
in getting a Bill drawn by counsel and introduced to the House 
of Commons by Mr. Norwood, M.P. for Hull, and president of 
the United Chambers of Commerce of the kingdom. In addition 
to the valuable support and advocacy of Mr. Norwood, the Bill 
has also been endorsed by Mr. Slagg, M.P. for Manchester, Mr. 
Jackson, M.P. for Leeds, and Mr. Brinton, M.P. for Kidder
minster. The several railway corporations of the kingdom have 
likewise recognised the value of the measure proposed, 
and are prepared to give it their valuable support when 
before the Legislature. The disturbed political conditions 
of the Legislature have diverted the attention of Parlia
ment from an adequate consideration of the measure. 
The Bill was read the first time, and ordered to be printed on 
the 15th of April last, and its second reading was fixed for 
Wednesday, the 8th inst. The condition of public business, 
however, did not enable Mr. Norwood to bring it forward, and 
it is therefore lost for the present session. But although the 
Bill has not been passed into an Act of Parliament, the members 
of this Association may rest assured that the principles involved 
therein have made great progress, A general interest in the 
subject has been effectively started into life. The preceding list 
of associations of employers using machinery who have peti
tioned in favour of our Bill shows that attention is now being 
directed to the question, and that it is felt to be one of the 
highest importance. In several of the chief centres of the 
mechanical engineering and shipbuilding trades, the members of 
our Association have, upon local grounds, joined with other users 
of machines to resist claims which are now being frequently put 
forward by overseers of the poor to rate machines which have 
hitherto been declared exempt from such liability. Pending the 
settlement of the question by the Legislature, our members in Leeds 
have, for mutual protection, made common cause with users of 
machines in industries distinct from the iron trades. In New- 
castle-on-Tyne they have also joined in self-defence, and have 
subscribed the funds required for taking the case of the Tyne 
Boiler Works Company, Limited, on appeal from Quarter 
Sessions, to the higher Courts, and, if necessary, to the House of 
Lords. In Manchester the firm of Sir Joseph Whitworth and 
Co. have been placed under a revaluation of their works by 
order of the overseers, and have been called upon to pay rates 
upon light machines and tools hitherto held to be clear of such 
liability, and our Manchester members have, as in Leeds and 
Newcastle-on-Tyne, made common cause with employers in 
other industries carried on in the township, and have agreed to 
raise the funds with which to try the case at Quarter Sessions, 
and, if required, to proceed as in the Newcastle case, till a final 
judgment has been given in the House of Lords. It is evident, 
therefore, that the question of rating machinery for the relief 
of the poor, and for other rating purposes, is growing in import
ance, and is claiming attention all over the manufacturing 
centres of the kingdom. The committee about to be appointed 
to administer the affairs of this Association for the ensuing year 
will therefore, in this respect, have to carry forward the work 
from the point at which it will now be consigned to their hands, 
but with every reasonable prospect of success during the next 
session of Parliament.” ,

and still continues, in all our great national industries has during 
the past year been specially trying in every branch of the 
mechanical engineering and iron shipbuilding trades throughout 
the United Kingdom. In view of this state of things, a 
thoroughly comprehensive and searching inquiry has been made by 
the Iron Trades Employers’ Association, with the object of obtain
ing reliable data as to the actual condition of trade, especially in the 
mechanical engineering, ironfounding, and shipbuilding branches, 
and the results of this inquiry are carefully summarised in the 
report. From the employers the reports have shown 
increasing strain in their efforts to find work, by which their 
establishments might be kept going and their skilled artisans 
and labourers held together until the dawn of better times, 
with the result that the pressure of competition has brought 
down prices to a point where profits for employers were either 
reaching a minimum or had disappeared altogether. Equally 
cheerless are the reports from the workmen’s side, and in regard 
to the depressed condition of the labour market they are all but 
unanimous, so that it is clearly shown that only by the extra
ordinary efforts of the employers have the skilled hands and 
labourers in the iron trade been saved from a calamity which 
threatens to assume wider proportions, unless some improvement 
comes to the aid of masters and workmen before the winter sets 
in, as not only is the capital of employers decreasing, but the 
provident resources of every trades union in the kingdom are 
diminishing under the exceptional strain to which they are at 
present being subjected. In carrying out the inquiry made by 
the Association as to the condition of trade, over 700 returns 
have been carefully dealt with, and these returns represent a 
direct employment in the engineering, moulding, steam boiler 
making, and iron shipbuilding trades of over 118,000 hands. The 
general result shows that trade is declared good only upon 
returns employing under 2500 hands, moderate upon those 
covering 25,000 hands, and bad or very bad over the remaining 
area covering an employment of 90,500 men. Subdividing the 
preceding figures, the committee have found the following to be 
the condition of the separate districts to which they have 
directed their inquiry.

In London and the valley of the Thames, from Hammersmith 
to Erith, it appears that in the trades under consideration, the 
data supplied covers an employment of 13,000 hands, in regard 
to which trade is declared good in returns covering 2000 hands, 
moderate in returns representing 4000, and bad in respect of 
the remaining 7000 hands dealt with in this investigation. It 
should be added to the foregoing, in respect of this district, that 
the localities where trade is active are confined solely to the 
Government War Departments, or to establishments distinctly 
influenced by naval or military requirements. As will be seen 
upon inspection of other details in this statement, trade is not 
declared good in any other part of the kingdom.

In the Lancashire district, including Liverpool and Birken
head, with three other places in Cheshire, the collected data 
show an employment of 39,000 men ; and a detailed inspection 
of the returns shows that trade is given as moderate only upon 
figures dealing with 4000 men, and bad over the remaining 
districts in the county giving employment to 35,000 hands. In 
no single instance is it declared good in Lancashire and Cheshire.

In Yorkshire, Durham, and along the north-east coast, from 
Hull to Newcastle-upon-Tyne, the figures taken from the returns 
received show a gross employment of 32,000 men in the engi
neering and iron shipbuilding trades. Over this important area 
trade is in no instance declared good. It is moderate only in 
districts and establishments giving employment to 5000 men ; 
and bad in the remaining districts, giving employment to 
27,000 hands.

In selecting London, Lancashire and Cheshire, Yorkshire, 
Durham, and the north-east coast, the chief seats of the engi
neering and shipbuilding industries in England have been 
selected, as affording the safest tests as to the condition of 
trade. The inquiry has, however, been carried further, and 
returns have been dealt with which show the state of trade in 
Scotland and Ireland, thus making the present investigation as 
complete as possible.

Glasgow and the Clyde district are obviously the most im
portant centres of the engineering and shipbuilding trades in 
Scotland, but in the following analysis the whole of North 
Britain is taken into account, with the following results :—The 
several districts in Scotland embraced in this inquiry give 
employment in the engineering and shipbuilding trades to 21,000 
men, of which the iron shipbuilding trade finds work for rather 
more than half the number. An inspection of the tables 
giving the data under consideration brings out the fact that 
trade is moderate in districts or centres finding employment for 
2000 men, and bad over an area finding employment under ordi
nary conditions for 19,000 hands.

In Ireland the returns examined show an employment in 
round numbers of 4000 hands. In centres employing not more 
than 400 men, trade is declared moderately active. In the 
remaining districts, covering an employment of 3G00 men, it is 
found to be bad to a degree hitherto unknown.

For the first time since the Association was formed, the com
mittee have felt bound to give prominence to this subject ; not 
from a desire to excite undue apprehensions, but from a convic
tion that the figures now given will be read with interest all 

the kingdom. Accompanying the data upon which the 
preceding statements rest, the committee have unvarying testi
mony as to the rapidly falling prices for the work to hand. Nor 
is this experience confined to the mechanical engineering and 
shipbuilding trades simply. Producers in the iron-making 
trades have the same conditions to contend with, and unless 
unusual stimulus is given to these industries in the near future, 
the consequences may assume serious proportions alike to 
employers and workmen. It forms no part of the duties of the 
committee presenting this report to deal directly with any 
industrial operations beyond the limits of the engineering and 
iron trades ; and hence, other industries are not referred to in 
the above statements. It is, however, evident that in every 
department of British industry the same depression is being 
experienced as that which is now paralysing all mechanical 
engineering and iron shipbuilding operations.

The report adds that the condition of the engineering and 
iron shipbuilding trades, as shown above, seems not unlikely to 
influence the wages question, unless improvement comes to the 
aid of employers at an early date. In some districts reductions 
have been effected during the past year both in weekly wages 
and in piece work prices. The movement, however, has not 
been general, and practically wages may be taken as standing 
as they did last year, with the uncomfortable conviction that 
unless the desired improvement in trade is felt within a short 
time the necessities of employers will force them to take this 
matter into consideration. No very serious matters have during 
the past year disturbed the ordinary good feeling existing 
between the members of the Association and their workmen. 
Steady progress was being made in the extension of piece work 
in different parts of the country, and during the past year 
gratifying results had been attained in the efforts put forward by 
0ie Association to establish a system of employment of
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JOINT ENGINEERING AND THE YYRNWY 

WATERWORKS FOR LIVERPOOL.
An unusual state of things in connection with the water 

supply of Liverpool draw’s attention to a remarkable squabble, 
followed by awkward consequences, between two civil engineers 
of eminence in the profession. The Corporation of Liverpool 
have lately realised that their capacity for supplying the town 
with water is limited, that severe measures of economy must be 
adopted, and that with all their economies their present re
sources w'ill very soon be exhausted. For example, it is found that 
their reservoirs at Rivington show a yearly diminishing store. 
In June, 1884, the amount of water in stock was 2802 million 
gallons: and this, in spite of economical precautions, fell to 
1543 million gallons by the month of October. The quantity in 
hand a wreek or so ago was still less, viz., 1135 million gallons, 
and it is argued that according to past experience by October 
next the reservoirs will be dry unless some very vigorous steps 
are taken to reduce consumption or a heavy rainfall takes place. 
Taking the latter alternative first, it is calculated from the 
analogy of previous years that only a low rainfall can be 
expected for certainly more than a year ; therefore, no solid 
help can be hoped for from that direction. A substantial 
diminution in consumption is thus the only practical course 
now. The average weekly consumption of water for all purposes 
may be put at about 126^ million gallons, and while the popula
tion is steadily increasing there is a natural tendency to a larger 
consumption for trade and manufactures. Of the total quantity 
consumed, something like three million gallons are used per 
week for watering the streets. This, under such circumstances, is 
rather a startling discovery, however important it may be to 
have streets cool and free from dust; and, to make a long 
story short, the Corporation, have resolved to use salt water tor
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NOTES AND MEMORANDA. MISCELLANEA.RAILWAY MATTERS.
There are now 1045'5 miles of water mains within the metro

politan area that are under constant pressure.
The deaths registered in twenty-eight great towns of England 

and Wales during the week ending 25th July corresponded to an 
annual rate of 19 '5 per 1000 of their aggregate population, which 
is estimated at 8,906,446 persons in the middle of this year.

According to a paper communicated to the Institution of Civil 
Engineers on the pollution of the river Thames, the circulation 
or renewal of the sea water was nearly three times as rapid in 
November, 1882, when the river was in high flood, as in August 
and September, 1884, a time of unusually prolonged drought.

It is said that a dam is to be constructed in Brazil, under the 
direction of French engineers, the main portion of which will be 
940ft. long by 58ft. high, and two smaller ones will close side 
depressions. It is calculated that this work will back the water 
over some 1500 acres, and retain 14,000,000 cubic metres of water.

Dr. Septimus Gibbon, medical officer of health to the Holborn 
District Board of Works, in his report for the year ending Lady-day 
last, states that the death rate was 2.8T5 per 1000 for 1884. In the 
central districts, of which Holborn forms a part, the rate of mortality 
was 23‘8 against 23'2 in the previous year. Thus, it appeared that 
the Holborn death rate was 2'85 above the general death rate of 
the whole of London, and 0‘05 below that of the mean rate of all 
the central districts for 1884.

Some groups of spots have lately developed themselves on the 
upper portion of the sun’s surface. The largest of them measures 
superficially about 20,000 geographical miles in length by from 6000 
to 7000 miles in width. This spot is towards the right of the upper 
surface, and can be easily made out through a darkened glass. In 
1882 sun spots much less than these caused the very cold very wet 
summer. This year they are a failure in that respect. They have 
not made it a bit wet, and are not acknowledged by their inventors.

During the first half of 1885 the production of pig iron in the 
United States has amounted to 2,150,816 tons, against 2,267,021 in 
the similar period of 1884. The stock in the hands of the makers 
on June 30th was 692,916 tons, showing an increase of 100,000. 
The product of Bessemer steel ingots has been 763,344 tons, an 
increase of 39,694 tons, which indicates a new demand by the 
railmakers. The product of Bessemer steel rails was 452,446 tons, 
a decrease of 140,924 tons compared with the similar period of 1884.

Writing in the Chemical News, Mr. P. T. Austen and F. A. 
Wilber strongly advocate the use of alum for the purification of 
water, alleging that it not only clarifies but also removes disease 
germs and ptomaines. By adding 2 gr 
a rather turbid drinking water, a precipitate settled, and perfectly 
clear water was obtained after forty-eight hours. The dried pre
cipitate contained per cent. C 16'50, H 2 *02, N 0'77, ash 59-28, the 
latter consisting of small amounts of silica and alumina, large 
amounts of iron oxide, and considerable quantities of phospho 
acid. The clear water contained the merest trace of aluminium, 
and a further addition of alum caused no precipitation in it.

In London 2423 births and 1636 deaths were registered during 
the week ending the 25th July. The annual death rate per 1000 
from all causes, which had steadily increased in the four preceding 
weeks from 16'3 to 20'6, further rose to 20 9. During the first 
three weeks of the current quarter the mean death rate was 19*8, 
against 21’3 in the corresponding periods of the nine years 1876-84. 
In Greater London, during the week ending 18th July, 3109 births 
and 1935 deaths were registered, corresponding to annual rates of 
31 "2 and 19'4 per 1000 of the population. During the week ending 
25th July, 3116 births and 2013 deaths were registered, correspond
ing to annual rates of 31-3 and 20 2 per 1000 of the population.

A successful attempt was made last year in Leipsic to remove 
by chemical means the incrustation that coated the interior of the 
force main from the pumping station to the reservoir. The main 
is 390 millimetres wide—about lS^in.—and 4 ‘55 kilometres long, 
and the incrustation was from 13 to 24 millimetres thick, and in 
places thicker still. The operations lasted from the 7th of March 
to the 11th of May, and during that period at intervals the pipe 
was filled with dilute hydrochloric acid eight times, with soda 
solution three times, and with a solution of chloride of lime once, 
being washed out thoroughly with water between the successive 
applications. It was stated that the incrustation was entirely 
removed, and the practical effect of the cleaning was indicated by 
the pressure gauge, there being a decrease of from 1*8 to 2 atmo
spheres pressure at the pumps.

The offices of the National Agricultural Hall Company are now 
at 25 and 26, St. Margaret’s-offices, Victoria-street, Westminster.

Mr. Alexander Dick has been awarded a gold medal at the 
present International Exhibition, Antwerp, for Delta metal.

On Tuesday a committee of Elder Brethren of the Trinity House 
left London in the Galatea, to visit and report upon the proposa 
for more lighthouses in the Shetland and Orkney Islands.

The Francesco Morsini, ironclad, was successfully launched on 
the 30th ult. at Venice. The benediction was given by the 
Cardinal Patriarch, and the ship was baptised by the Queen.

The Anglo-American Brush Electric Light Corporation directors 
have published their half-yearly report. They think the profit 
that has been made had better not be used for an interim dividend.

The half-yearly report of the London, Chatham, and Dover 
Bail way Company gives the number of miles worked by the com
pany as 192‘68 miles, and the mileage made by the company’s 
engines, 1,435,410 passenger, 248,450 goods. The locomotive power 
cost £66,362 14s.; coal and coke for locomotives, £22,595 8s.

According to the half-yearly report to be read before the Belfast 
and Northern Counties Railway Company next Monday, the mileage 
during the half-year was 2175 miles; the train miles, 322,017 pas
senger and 153,464 goods. Locomotive power cost £14,526 13s.; 
coal for locomotives, £5763 6s.; maintenance of way and works, 
£15,214; carriages and wagons, £4363 18s.

The Great North of Scotland Railway Company is alive to some 
of the dangers possible from the continued use of old cast iron 
bridges. Fourteen new mild steel bridges are to be erected between 
Banchory and Aboyne, on the Deeside section of the company’s 
railway. These new structures give a much larger margin of 
strength in the same space. Messrs. Blaikie Brothers, Aberdeen, 
have secured the contract for their erection.

The Public Works Committee of the Birmingham Town Council 
have not yet decided upon the description of tramway to be laid 
down in place of the existing lines. Their inquiries as to the cable 
tramways have been made in Now Zealand, San Francisco, and 
other distant places where such tramways have been laid for a 
considerable time, and the information obtained has been submitted 
to an eminent engineer with whom the committee are in consulta
tion. They hope to be able to come to some decision before long.

The new line of railway which will give the London, Chatham, 
and Dover Railway Company direct access to Gravesend will be 
shortly opened for traffic. The railway leaves the main line at a 
point between the Farningham-road and Fawkharn stations, about 
twelve miles from Rochester, passing for a considerable distance 
through a chalk cutting, the remaining portion of the line to 
Gravesend being, for the most part, on embankment. There are 
three stations on the line, namely, Southfleet, Rosherville, and 
the terminal station at Gravesend.

In reply to a question in the House last week on the Quetta 
Railway, Lord R. Churchill said : “ The continuation of the rail
way from Quetta has been sanctioned to extend thirty miles in a 
north-westerly direction to a place called Shebo. I have no 
knowledge of any further intention to continue the railway beyond 
that point at present, but I may tell the hon. member that a very 
large accumulation of railway material is being contemplated at 
Quetta, so that if commercial and political interests should appear 
at any time to be favourable, the line might be continued without 
great delay in the direction of Candahar.”

A fatal collision occurred on the 31st July at Binegar station, 
on the Somerset and Dorset Railway. The up fast passenger train 
leaving Shepton Mallet at 1.44 p.m. left the points on reaching 
Binegar at two o’clock, and came into collision with a goods train 
standing on another line. The carriages were telescoped by the 
force of the collision, and several of the trucks forced off the line 
into the roadway. One passenger, supposed to be a Mrs. Charles, 
on her way to join her husband, a coastguardsraan at Cork, was 
killed, four others were seriously injured, including Beakes, the 
guard, who had both legs taken off. It appears that a new double 
portion of the line was opened for the first time on that day 
between Binegar and Chilcompton. It was inspected by Colonel 
Rich, the Board of Trade inspector, who passed the line, but 
required some alterations to be made in the points, and while these 
alterations were in progress the accident happened. The signal 
fitters had taken off the locks in the signal-box. Beakes, who was 
the oldest guard on the line, leaves a widow and five children.

The directors of the South Staffordshire Waterworks Company 
has made a profit upon the past half-year, including the balance 
brought forward of £12,000, out of which the directors recommend 
the declaration of an ordinary dividend at the rate of 5 per cent, 
per annum, carrying forward a balance of £682.

Mr. J. W. Hammer, of the Edison Electric Company in New 
York, has devised means of completing electric circuit in a model 
of the Bartholdi statue of Liberty lighting the world, by dropping 
a quarter dollar into a suitable opening. This coin causes 
temporary illumination of the lamp in Liberty’s hand. This is 
done with a view to subscriptions to the Liberty statue.

At the Crystal Palace, on Saturday, July 25th, a dinner was 
given by Messrs. Hobbs, Hart, and Co., to which the whole of the 
staff (327) were invited. During the proceedings it was stated that 
in seven years 1,734,000 locks, 3,876,000 keys, 8,483,000 screws and 
stumps for the various locks, and 6,700,000 rivetting stumps for 
inside work, were made in the factories at Arlington-street, N.

A comment on the condition of business in Austria is the fact 
that one of the largest spinning mills in Bohemia—that of 
Theresienau—has had to stop work. Several other mills have 
reduced itheir working time to three or four days a week. At 
present foreign buyers are afraid to give large orders lest there 
should be some alteration in the tariffs before they can be exe
cuted.

At arrival of recent mail the New South Wales Government had 
concluded a contract with Hudson, Bros., and Co. to bring in a 
supply of water to Sydney from Pheasant’s Nest, at the head of 
the main stream. By the completion of this work, from 2,500,000 
gallons to 3,000,000 gallons daily would be made available for 
Sydney. The Minister for Works had decided to invite tenders 
for the supply of 850,000 wood pavement blocks for the Circularams of alum to 60 litres of
Quay.

There is now being constructed at Mr. Skelton’s yard, Mill wall, 
a small yacht, which will be propelled by electrical power. The 
boat is 36ft. in length by 7ft. in breadth. It is constructed of 
galvanised steel, lined inside with wood and lead. The accumu
lators are placed below the floor of the boat, so that with the 
exception of a small compartment aft for the dynamos, the whole 
of the space is available for passengers. Two masts and a full suit 
of sails are also fitted for use when required. In the course of a 
few days it is intended to take the yacht on a trial trip from Dover 
to Calais, when it is fully anticipated that a good speed will be 
obtained.
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Too much of a good thing is causing trouble in the States. The 
legal papers in a nuisance suit against the Penn Fuel Gas Com
pany, the largest natural gas company of this locality, has been 
filed by residents of Cliff-street and Fulton-street, Philadelphia. 
For several weeks this gas company has been blowing off its 
surplus gas on the hill overlooking the Union depdt. At night the 
gas is lit, and the roaring, together with the light and heat, has so 
annoyed the neighbouring residents that they will ask the courts 
to declare it a nuisance. They say that they cannot sleep, and 
the glare from the light is intolerable. The company answers that 
it must have an escape for the gas.

Those interested in themanufacturcanderectionof iron structures 
can at present see such work being carried out in a somewhat novel 
manner. Messrs. Ed. and E. B. Ellis,architects, of Fenchurch-street, 
are having a large block of offices and warehouses put up in Eastcheap. 
These buildings, which are immediately over the Metropolitan 
District Railway, running between Monument and Mark-lane 
Stations, are carried by very massive wrought iron girders. The 
contractors for the ironwork, the Darlington Wagon and Engineer
ing Company, are delivering the girders in the form of loose plates, 
bars, &c., and are rivetting them upon the site by portable 
hydraulic rivetters, the power for working these machines being 
taken from the mains of the London Hydraulic Power Company.

The progress of the works of Herr Krupp at Essen may be said 
to be one of the marvels of modern industry. The most recent 
and authentic data show that in 1860 the total number of workmen 
employed by Herr Krupp was 1764. In 1870 they had increased 
to 7084. At the present time—1885—the total number employed 
in all the establishments of Herr Krupp exceeds 20,000. If we 
add the wives and children dependent upon the workmen, the total 
number of persons supported by the Krupp works is not less than 
65,381. Of this number fully 29,000 dwell in cottages built by 
Herr Krupp, and belonging to his works. There are eight separate 
and distinct departments belonging to this enormous concern. In 
the first place, we have the vast extent of workshops at Essen; 
secondly, three coal mines at Essen and Bochum ; thirdly, no fewer 
than 547 iron ore mines in various parts of Germany; fourthly, 
several iron mines near Bilbao, in Spain; fifthly, an extensive 
series of smelting furnaces ; and sixthly, the ranges at Meppen for 
the testing of the Krupp guns. Besides the eleven smelting fur
naces, there are 1542 puddling and heating furnaces. The number 
of steam boilers employed on Herr Krupp’s works is 439, and the 
total horse-power of the 450 steam engines in use is 185,000. 
There are thirty-seven miles of railway in the works, on which the 
traffic is performed by eighty-eight locomotive engines, and a park 
of 893 luggage wagons. There are no fewer than thirty-five tele
graph stations, with forty miles of telegraph wire and fifty-five 
Morse apparatus in operation on the works.

Some amusement has been afforded the New York newspapers by 
the refusal of an electric light customer there to pay his bill, on the 
ground that he had not used any lamps. The Edison meter showed, 
or was said to show that he had taken so much current, and he 

therefore charged such and such a sum for it. One facetious 
journalist says :—“ It would be interesting to know if the particular 
electric meter which made a false charge of 9'29dols. had ever been 
associated with a gas meter. If it had spent any time in a cellar 
in the society of a gas meter it was quite possible that it was 
corrupted by the vicious influence and degrading example of the 
latter. That the gas meter does exert a most demoralising influence 
upon those who associate with it is sufficiently proved by the 
character of the managers of gas companies, not one of whom ever 
declines to profit by the false testimony of meters. Persons using 
the electric light cannot be too careful to remove their gas meters 
from the cellar before introducing the electric meter. The proba
bility is that the electric meter is honest when left to itself, but 
that it is weak and easily led away by bad companions. If, on the 
other hand, it should turn out that the electric meter is as inherently 
vicious as the gas meter, the electric light will become as unpopular 

gaslight, and the public will burn nothing but oil and candles. ’ 
The desideratum of which we spoke last January—a simple self
registering meter that will show the suspicious consumer at any time 
the amount of light, or current, that he has used—has yet to be 
supplied. Though the meters in use may conform to the require
ments of scientific principles and are accurate in their work, they 
remain under the control and manipulation of the lighting company; 
and after years of sad experience with that successful example of 
perpetual motion, the gas meter, the consumer has become sceptical 
as to every other form of measurement of light.

One day last week a train carrying the president and directors of 
the Delaware, Lackawanna, and Western Co. made the trip over 
the Morris and Essex Division from Hoboken to Washington, N. J., 
67 miles in 1 hour 24 min., being at the rate of 47'9 miles per hour 
for the entire distance, including two stops for drawbridges and slow 
running required at other points. The Railroad Gazette says :— 
The fastest time made was on the 4’6 miles between Port Morris 
and AVaterloo, which was run in 4 min., or at the rate of 69 miles 
per hour. The 20 miles from Port Morris to Washington was run 
in 19 min., or at the rate of 63'2 miles per hour. The train 

sisted of three cars, and was drawn by engine No. 134, which 
lias 18in. by 24in. cylinders and 5ft. 6in. driving wheels. The fast 
train on the West Shore Road on June 4th last made the run 
from Newark, N.Y., to East Buffalo (94 miles) in 119 min. Of 
tins time 13 min. is deducted for stops, leaving the actual running 
time 106 min., being at the rate of 53'2 miles per hour. The actual 
running time from Frankfort to East Buffalo (202 miles) with six 
cars was 254 min. On June 17th, the same train with seven cars 

from Newark to East Buffalo in 105 min., and from Frankfort 
to East Buffalo in 247 min., or at the rate of 49T miles per 
hour.

i-'-ii

Dr. Wedding gives the following figures to show the reduction 
in cost of production of steel rails in Germany. The figures were 
found in 1879 by a Government inquiry. Exclusive of interest and 
sinking fund, the cost of rails at different German works was as 
follows during that year

ran

Materials, Wages, 
marks. marks.

3-80 .
9-12 .
9'43 .
7-90 .

10-40 .
At the same period, Dr. Wedding asserts, the cost in English 
works was not more than from 120 to 125 marks, and in some 
cases only 102 marks. Now the cost at all the German works has 
fallen to about 90 marks, while in the Cleveland district, England, 
it is 34‘70 marks.

Material,
marks.

Total, 
marks. 

17-50 .. 143-00 
12-07 .. 109-75 
25-03 .. 122-00 
3-50 .. 126-00 
6-40 .. 140-00

Works.
A new form of wheel for tramcars, designed with the object of 

overcoming the severe friction of the ordinary rigid wheels in pass
ing round short curves, has been under trial at Northampton. The 
wheel has a loose steel tire, working on ball rollers round an inner 
wheel, which is fixed to the axles in the ordinary way. This loose 
tire can revolve faster or slower than the inner wheel, thus giving 
freedom to the wheel which has to travel the outer or longer 
sweep of the curve. About a dozen gentlemen accompanied Mr. 
Elliott, the manager of the Tramways Company, to witness the 
experiment, and all agreed in approving the marked difference 
felt in the movement of the car round curves, and noticed with 
pleasure the ease with which the horses took corners that have 
hitherto been a great strain upon them. The wheels were tested 
as to the brake power that could be applied. Three men pushed a 
car out of the Northampton Tramway Company’s depot round the 
awkward curves ; with the old wheels six men are required for the 
purpose. A great saving is anticipated from the fact that only the 
steel tires will require renewing, and that these can, it is said, be 
attached in five minutes. The wheel is the invention of Mr. F. 
G. Myers, and is being made by Messrs. Hy. Mobbs and Co., North
ampton.

Koenigs und Laura Iluetto 121-70 
87-96Union Dortmund

Bochum...............
Phoenix...............
Max Buctte .. .

85-85
114-54
123-20

At a recent meeting of the Geological Society, a supplementary 
note on the deep boring at Richmond, Surrey, was read by Professor 
John AV. Judd, F.R.S., and Mr. Collett Homersham, F.G.S. Since 
the author’s former communication to the Society on the subject, this 
boring had to be abandoned, after reaching a total depth of 1447ft. 
from the surface. This depth is 145ft. greater than that of any 
other well in the London Basin, and, reckoning from Ordnance 
datum, reaches a lower level by 312ft. than any other well in the 
district. Before the termination of the work temperature 
observations were obtained, which generally confirm those previously 
arrived at. The strata in which the boring terminated consisted of 
the red and variegated sandstones and marls previously described, 
-which were proved to the depth of 208ft. Although it was demon
strated that these beds have a dip of about 30 deg., complicated in 
places by much false bedding, no conclusive evidence could be 
obtained concerning their geological age. They may be referred 
either to some part of the Poikilitic series, or to the Carboniferous 
—for similar strata have been found intercalated in the Carboniferous 
series at Gayton, near Northampton—or they may be regarded 
of Old Red Sandstone age.

In a paper read before the Royal Society, Dr. Percy Frank- 
land gives the results of a number of experiments he has 
performed on the removal of micro-organisms from water. 
Contrary to the general opinion and what might be expected, 
he discovered that the largest number of organisms was found 
in the upper layers of a water which had been standing for 
some time; instead of there being any tendency for the upper 
layers of water to become deprived of organisms by subsidence, the 
tendency is for the number to increase very rapidly. Of the 
various filtering materials experimented with, only green sand, 
coke, animal charcoal, and spongy iron were found to wholly 
remove the micro-organisms from water filtering through them; 
but this power was in every case lost after the filters had been in 
operation for one month, but even then a considerable proportion 
of the organisms continued to be removed. By agitating water 
with coke it was found that the organisms were completely 
removed. It was always found that Clark’s process of softening 
water by lime greatly reduces the number of suspended organisms. 
A further curious result of Dr. Frankland’s researches was to 
show that the complete removal of the micro-organisms in a water 
had but a very trifling mfiuencs upon its chemical composition.

In an article on the Inventions Exhibition, the American Railway 
Review remarks that “ in selecting titles for the first locomotives 
engineers had wandered far and wide, from the undignified in 
Puffing Billy, to the loyal in the Royal George, and to the heavens 
for the Planet, whilst suggestions of vast speed and power were 
intended to strike the beholder on seeing the Kocket, the Arrow, 
the Sanspareil, or the Novelty. To those who have watched the 
erratic motions of the Firefly, the name of that lively little insect 
would hardly seem appropriate for the steadiness and regularity 
required from a locomotive, but this was the name of one of the 
early railway engines. For many years, mythology supplied a 
fruitful source of locomotive nomenclature, and Yulcans, Furies, 
Vestal Virgins, and the whole army of gods and goddesses, from 
Jupiter to Satyrs, and from Juno to Dryads, rushed about the 
country from Land’s End to John o’Groats. Lempriere being 
exhausted, Milton’s fallen angels appeared on the scene, and one 
engine was, it is said, to have been called by the common synonym 
of his Satanic Majesty, but ultimately received the title of his 
great lieutenant, Beelzebub. In relation to this change of name 
it is stated that one driver was overheard asking another if he 
would like to run an engine named after the arch-fiend, and the 
reply, to the effect ‘ that he wouldn’t, as such an engine would 
never run straight on an “ up ” track, but would always be wanting
to run on the “down” to h------,’ suggested, at any rate,
acquaintance with the elements of the orthodox doctrine of the 
origin of evil. The Miltonic list exhausted, botany and entomology 
books were ransacked for names, ‘ bees ’ gathered honey for the 
shareholders, and ‘ lilies ’ and ‘ daffodils ’ could be seen at our great 
stations in all seasons and all weathers. In these 
numbers have, on most lines, taken the place of names.
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have resigned rather Than to have countenanced a policy 
resulting in so much mischief. Bad as things were, Mr. 
Ward Hunt proposed to do so little that Sir Edward Reed 
regarded the estimates as a practical abandonment of the 
position of this country in Europe. He laid down the prin
ciple, so persistently violated, that the Government should 
regulate the expenditure of the nation by its requirements 
and necessities, and by no lesser consideration. It was, he 
said, the practice of successive Governments to proceed 
upon the plan of fixing an aggregate amount which might 
be spent by the Board of Admiralty, whether needed or 
not, but which must not be exceeded, however necessary. 
In this system is found the source of all the weakness of 
which complaint is made as to the magnitude and efficiency 
of the British Navy. With regard to the guns, there is, 
however, another difficulty, and that is the awkward 
relationship which exists between the Admiralty and the 
War-office.

The muzzle-loaders are now the relics of a past era, and 
the Navy is receiving breech-loaders. If we take the 
fighting ship of the present day, and compare her with the 
earlier type of the ironclad, we find almost everything 
changed. The two creations are wholly distinct. A per
sistent principle may sometimes be traced, but little else. 
Wooden ships with plated sides are gone. We have long 
built our armoured ships of iron, and now we are entering 
on the age of steel. The armour is not mere iron, but 
iron with a steel face. The guns have grown in size, and 
the breech-loaders have grown enormously in length. We 
have learned what kind of powder to use, and it is to be 
hoped we are getting the right projectiles. Underlying 
all there is the horrible torpedo, which cares nothing for 
belts or citadels, and against which the most uncouth 
devices have to be adopted. There is the machine gun, 
with its ceaseless shower of bullets, to riddle and wreck 
the torpedo boats, and there is the electric light to reveal 
amidst the darkness of the night the tiny craft which 
comes fraught with the messenger of destruction. In the 
use of armour there is a wide departure from the earlier 
methods. Armour is made which can really fulfil the 
original demand for something to “ keep out the shells.” 
But where is the ship that can do this1? The armour can
not be everywhere on a vessel’s hull. Some part must be 
left penetrable; and as heavier armour is demanded to 
cope with guns of increased power, so the area covered by 
the armour must be reduced, or some other device 
be adopted by whicli protection can be secured within 
the limits of weight. An attempt has been made 
to show that our armour-clad ships are less secure 
than those of the French, because the armour belt 
8tops short of the extremities of the hull. But the 
French ships for which such a preference has been expressed 
are in reality unarmoured ships in regard to all that part of 
the hull which is more than 3ft. above the water-line. 
The continuous belt need possess extraordinary virtue if it 
is to atone for the absence of armour elsewhere. The 
Italians have gone quite away from the French type, and 
while seeking to possess armoured ships of unexampled 
power, have abandoned the use of side armour. Speak
ing of the Italia and the Lepanto, Sir N. Barnaby said 
some time ago—“ They are not ironclads; they are protected 
ships, and it cannot be denied that they are also armoured 
ships.” That they carry armour is indisputable, although 
it is disposed in a manner entirely different from that which 
was at first adopted. They have an under-water deck of 
3in. armour, weighing about 1200 tons, and about the same 
weight of armour of 18in. to 27in. protecting their internal 
vital parts. Much of the armour is vertical, but it is not 
on the sides of the ship. Mr. King, of the United States 
Navy, has remarked in reference to these vessels, that it 
appears as “ a bold defiance ” of the principles laid down by 
Sir Edward Reed in the Inflexible controversy, “ to abandon 
side armour altogether as a means of preserving stability 
when the ship is pierced at the water-line.” The skilful 
arrangement of armour is a matter of vital consequence in 
the design of war ships, and a mere blind adherence to 
the continuous belt affords no guarantee that the weight 
of armour carried is used in the most effectual manner. 
Sir N. Barnaby has applied the principle of the under
water armoured deck very extensively, and if ever the 
test comes to be applied, we may expect that the results 
will show the wisdom of this plan. Associated with the 
use of coal-armour, the under-water armoured deck gives 
great defensive quality to ship which are not ranked as 
armour-clads. Vessels of this description are likely to 
play an important part in any naval war of the future.

There are many sides to the Navy question in the 
present day, and of Sir N. Barnaby it may be said that he 
has exercised a large influence outside the immediate 
sphere of the Admiralty. A most important feature in 
his career has been the extent to which he has introduced 
steel for the purposes of shipbuilding, 
this metal was of especial value in the construction of 
ships, Sir N. Barnaby exercised all the influence he 
possessed to encourage the manufacturers in producing 
steel of suitable quality. The innovation took effect 
at a critical time, just when a period of unusual acti
vity in the construction of large ocean steamers was 
commencing. Of the enormous benefit conferred on 
the mercantile marine by the introduction of steel for 
ship construction, it is scarcely possible to speak too 
emphatically. A good authority has said that the differ
ence between the finest iron and the worst is a mere trifle 
compared with the difference between the finest iron that 
is made and the steel that is now generally used in ship
building. Admitting that steel is dearer per ton than 
iron, a ship built of steel is cheaper than one of iron, esti
mated according to the dead weight. Another point of 
great moment is that which relates to the use of water
tight compartments. While the big ocean steamers were 
building the Admiralty were seeking to develope the plan 
of an Auxiliary Fleet, and conditions were laid down as 
to the manner in which a ship should be subdivided, so as 
to protect her against the risk of foundering when 
damaged by collision or otherwise injured so as for 
the sea to enter. By the agency of the Admiralty 
benefits have been conferred on the mercantile marine

assume that every effort will be made to retain the services 
of so eminent a naval architect, whose long career is so 
closely identified with the history of the ironclad era. The 
view which Sir N. Barnaby takes of his position is pro
bably somewhat different from that which is entertained 
by those who know and appreciate his high scientific 
abilities. It is no secret that he looks upon himself simply 
as the head of a highly efficient staff', for whom there must 
needs be a leader, which post he feels it an honour to hold. 
Even his recent knighthood he accepted as conferred not 
merely for his own sake, but as bestowed in recognition of 
the merit vested in the staff of which he is the chief. To 
others it may appear that Sir Nathaniel stands out with 
more distinctnessthanheiswillingtoallow, while at the same 
time it is satisfactory to know that there is talent existing at 
the Admiralty, such as will meet any exigency that is 
likely to arise. As closely associated with the Director in 
the design and construction of our ships of war, we may 
make mention of Mr. James Wright, Engineer-in-Chief, 
and Mr. F. K. Barnes, the Surveyor of Dockyards. It is 
a remarkable fact that Sir N. Barnaby and the two 
authorities just named have been jointly concerned in the 
production of all our seagoing fighting ships, whether 
armoured or otherwise, excepting three that were pur
chased from foreign Governments. When Sir Nathaniel 
retires from active duty, he may look back on a long and 
honourable career; and certainly it must be no small 
matter for one individual to feel that he has taken a lead
ing part in the design and construction of the most power
ful fleet in the world. It is a lesser matter, but still 
worthy of note, that not only in this wav has Sir N. 
Barnaby served the State, but he is distinguished as one of 
the four original founders of the Institution of Naval 
Architects.

Speaking of the departure of Sir N. Barnaby from 
Whitehall as an event apparently near at hand, though we 
trust it may be somewhat postponed, we seem to have 
reached an epoch from which we may review some of the 
more salient points that have marked the progress of naval 
architecture since the period of the Russian war. Sir N. 
Barnaby was at the Admiralty then, though not in the 
same advanced capacity that he subsequently enjoyed. In 
the Crimean War we seem to trace the germs of those great 
changes which afterwards came over the entire art of naval 
warfare. Three shells fired from one of the sea forts of 
Sebastopol, and bursting between decks, served to dis
organise the crew of one of our finest ships of the line. 
The event was pregnant with important issues, as demon
strating the hopelessness of sending unarmoured wooden 
ships to encounter horizontal shell fire. The French 
recognised the value of armour, and produced the Gloire, 
to which England responded with the Warrior. The 
terrible fate of the Congress under the fire of the Merrimac 
hastened the general adoption of armour, and showed still 
further the danger of employing wood in the construction 
of ships. The early notions concerning ship armour differ 
widely from those which now prevail. Thus, after numerous 
experiments had been made, it was considered that, “ for 
all practical purposes,” armour of 4£in. was sufficient. Ideas 
have changed vastly since then, and the perpetual progress 
has made increasing demands on the skill and the resources 
of the naval architect. Criticism has always been busy, 
and has never been fully satisfied. In a 
lislied some few years ago, and suppo 
written by the Duke of Somerset, the 
remark that “ the mind of man does not go back to the 
time when the management of the Navy by the Admiralty 
was not a subject of dissatisfaction.” The comment has 
lost none of its force since the date when it was written, 
and into whatever period we look we find Englishmen 
lamenting that their Navy is in a condition to invite 
disaster and defeat. As for the remedy, the critics are 
never agreed. In 1873 Mr. Goschen was bewildered with 
the multitude
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W. L.—The sanitary inspector appears to be right.
Subscriber.—You do not give data which will enable us to answer your 

question. The screw should not be less than 9in. diameter. In calculating 
the speed, allow 20 per cent, for slip. The pitch cannot well be more than 
lOiw.

P. 0. S. T.—You will probably find it necessary to apply to the firms in 
whose employ you have already been, or to owners of similar boats You 
would have to study very hard to pass any Board of Trade examination 
for better berths in English vessels.

R. L.—If the machine for which patent has been obtained is, as you say, line 
for line the same as that published in the paper mentioned the patent 
cannot be upheld unless it can be shown that patentee and public had not 
been able to see the publication referred to.

Second.—As you give no details, we cannot say whether your invention is 
patentable or not. In principle it seems to be old. Pilcher’s governor patented 
many years ago, and used with much success, consists, to use your oicn 
words, of a “pump and valves.” You will find it described and illus
trated in Bourne’s treatise “ On the Steam Engine.’’

An Apprentice.—The counter marks the number of revolutions made by the 
engine in any period of time you like to take. Suppose the counter stands 
at, say, 1815 at the time you observe it, and at, say, 5415 at the end of an 
hour, you then know that the engine has made 6415 - 1815 = 3000 revolu
tions in the time. If that were an hour, then the engine made 3600 -h 00 = 
60 revolutions per minute.

R. T.—Underground houses have been found most unsatisfactory. A brick 
in cement chamber lined with cement, and covered with a considerable earth 
covering, is usually used, proper arrangements for trapped drainage and 
for entrance being made. Sometimes the chamber is lined with wood, the 
space between wood and brick being filled with sawdust. Care should be 
taken that no air currents may in any way pass through the chamber.

BARNES’ BOILER FEEDER.
(To the Editor of The Engineer.)

Sir,—Can any correspondent tell me the name of the maker of Barnes’ 
donkey boiler feeders ?

London, August 1st.
J. S. C.

PUTTING BRASS LINERS ON PROPELLER SHAFTS.
(To the Editor of The Engineer.)

Sir,—Having a number of brass liners to shrink on propeller shafts 
of from 8in. to 12in. diameter, I should be glad if any of your able corre
spondents would kindly give me particulars of the most approved method 
of doing so. Dos Amoos.

London, July 31st. _________

COMPOUND ENGINES.
(To the Editor of The Engineer.)

Sir,—Wo shall be much obliged if you would correct a misprint which 
appeared in your Lsue of 2lst ult. The words, “ With two of high- 
pressure and two 17Jin. low-pressure cylinders,” should read, “With two 
Tin. high-pressure and two 17Jin. low-pressure cylinders.

Dartmouth, August 4th. Simpson and Denison.
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of counsellors. There were advocates for
masted turret ships, for turret ships without masts, and 
for broadside ironclads. Some proposed the entire 
abandonment of armour; others the use of armour to pro
tect the vitals of the ship; some considered the guns to be 
everything, while others had peculiar faith in the defensive 
element, concerning which again there was a dispute as to 
whether a ship should have a continuous belt or should dis
pense with it at the extremities. About the same time Sir 
Spencer Robinson declared, in regard to the splendid dis
play which had taken place at Spithead, that nothing was 
so remarkable “as the absence of what ought to have been 
there.” Still, the Admiralty have managed to make pro
gress, and if sometimes the progress has seemed rather 
slow, it has been possible to find a reason for it. Mr. 
Goschen, in his day, considered England so strong in the 
matter of ironclads, that although we could not altogether 
suspend shipbuilding, we could yet afford to proceed with 
judgment and calmness; and, above all, we could “avoid 
the fatal mistake of deciding too soon.” This has been the 
usual style, except at periods of panic, when there has 
been a grand rush, and a sort of golden avalanche has 
come down upon the Admiralty. As for the risk of 
“ deciding too soon,” certainly there have been some odd 
decisions in the past, though at the time when they were 
arrived at they may have seemed very prudent and 
proper. Breech-loading guns were introduced into the 
Navy at a time when the Admiralty had not learned the 
right use of gunpowder. More than two millions were 
spent on the guns, and very soon they were rejected. Two 
years later a committee of officers reported unanimously in 
favour of the muzzle-loading system. Under the circum
stances which then prevailed the committee were probably 
right. This was in 1866. Five years later came the first 
of the “ Woolwich Infants,” weighing 35 tons. A cry then 
arose that the torpedo was displacing heavy guns and 
armour. But the guns asserted themselves, and in 1873 it 
was proposed that one of 60 tons should be provided for 
the Navy, an idea which was soon merged in the gun of 
80 tons.
as to the strength of the fleet, which provoked Sir John 
Hay to say it was discreditable that the late Board should 
have allowed such a state of things to arise. He declared 
it was the business of the naval officers at the Board to
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DEATHS.
On the 31st July, at Southsoa, Herbert Chapman, M.I C.E., aged 48. 
On the 31st July, Robert Francis Faiklie. C.E., of Woodlands, Clap- 

ham-common, and Palace-chambers, Victoria-street, Westminster, aged 
54 years.
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THE BRITISH NAVY AND SIR N. BARNABY, K.C.B.
All who are interested in naval affairs must feel con

cerned at the announcement that Sir Nathaniel Barnaby’s 
present state of health has induced him to apply to the 
Board of Admiralty for release from his duties as Director 
of Naval Construction. We believe the response from 
their lordships consists in a prolonged leave of absence, in 
the hope that by a period of rest Sir Nathaniel may recover 
his health. How far this arrangement will meet the neces
sities of the case remains to be seen ; but we may safely

In 1874 Mr. Ward Hunt made a statement
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| sided. The opposers have satisfied themselves that the expend 
ture is wise, and they have admitted as much. But, at the same 
time, certain of them adhere to a strong opinion previously 
expressed, that the Committee would have adopted a cheaper 
system if, instead of ordering beam engines, they had pur
chased horizontal engines similar to those employed by, for 
instance, the Newcastle-on-Tyne Corporation. The Committee, 
however, urge that a very slow moving, well-balanced, beam 
engine is the best engine that can be for this special purpose, 
and they defend their action in having gone to a Leeds firm, 
whose tender was lower than that of Messrs. James Watt and 
other Birmingham engineers. The Committee have this week 
been authorised by the Council to make the purchase, the 

gine and works costing £5000 ; the boilers, £1135; and the 
buildings, £1887. When the new plant has been laid down, all 
the Birmingham pumping-stations will be supplied with duplicate 
power. At Aston, which is one of the three main pumping- 
stations, there are eight large engines, seven of which are at 
present at work.

which are very widely appreciated. Shipbuilding, 
where the vessels are of considerable size, is now a very 
different matter from what it was when Sir N. Barnaby 
first became known to the public. The stability of ships 
was a problem which until a few years back was looked 
upon as altogether out of the range of an ordinary ship
builder. How many merchant steamers were lost through 
the prevailing ignorance on this subject it would be hard 
to say, but it is feared that several thus perished. Even 
in the Royal Navy, at one time, there were several dis
asters evidently owing to the deficient stability of certain 
ships. The 10-gun brigs were doubtless victims to this 
defect, and their ill-repute was lamentably justified. 
Times are altered now, and although the catastrophe of 
the Captain is not very remote, while that of the Eurydice 
is still nearer, the conditions of safety are now too well 
understood for these disasters to repeat themselves, and 
there is an improvement in the science of shipbuilding 
throughout the private yards of the kingdom which may 
be largely—though not exclusively—traced to the leading 
and teaching emanating from the Admiralty. In all that 
appertains to the science of naval architecture, Sir N. 
Barnaby has toiled conscientiously, and to his boldness and 
breadth of view may be attributed much of the improve
ment which now appears in the mercantile marine. 
Seeing that in the years to come the mercantile fleet will 
stand in a very intimate relationship to the Royal Navy, 
this kind of side issue is one of signal value. in 
the domain which appertains to war ships alone, Sir N. 
Barnaby has achieved grand results amid peculiar diffi
culties. Criticism, of course, will not slumber; but if the 
British Navy is less powerful than it ought to be, the 
fault rests with those who hold the purse-strings rather 
than with those who design and build the ships.

THE TOWER BRIDGE.

to their wants, for the vestrymen who compose the Metro
politan Board have no direct constituents to stimulate 
them. When, therefore, the Corporation, led in this 
matter by the same party that opposes the removal of 
Billingsgate, and other City obstructions, decided to oppose 
the building of any kind of bridge, there was no public 
body to ventilate the question thoroughly, and bring the 
force of opinion of those interested to bear. The power 
with which the City can still oppose reforms was mani
fested so strongly that a Committee of Parliament decided 
that a bridge could be built only by allowing the Cor
poration to do it, even though outside the City boundaries, 
and the Bill which has just passed into law embodies 
the scheme which the City accordingly presented.

When it is considered how during the last fifty years 
the Government of the day has invariably, in regard to 
public works, endeavoured to obtain the best design from 
the best sources; how for the London main drainage, the 
Thames Embankment, the Law Courts, the new War-office, 
and other works, suggestions from all competent persons 
were considered, it might have been expected, especially 
under the peculiar difficulties of the case, that some such 
course would have been pursued for the Tower Bridge; or, 
at any rate, the City Engineer might have been consulted. 
But by some fiction difficult to be understood outside the 
Corporation, the City Engineer, although he has his office in 
the Guildhall, and although he built the Holborn Viaduct 
with its Earringdon-street bridge, is not deemed to be an 
engineer when a river bridge is in question, City etiquette 
demanding that such structures shall be designed by the 
architect; and although the architect, when he had made 
his design, did wisely in obtaining outside aid to keep him 
safe, this was apparently considered unnecessary by his 
clients, the Bridge Committee, one of whom in giving 
evidence in the Commons, said that this aid was in no way 
required by the Corporation, but was a personal matter of 
the architect.

It should be clearly understood that though the project, 
as now to be carried out, has passed through Committees 
of both Houses of Parliament, no investigation has been 
made as to whether the design is the best or not for the 
purpose. The Corporation having ample means at com
mand, called numerous engineer witnesses to confirm the 
fact that the bridge could be built; that it was strong 
enough for its purpose; and that it could be made to open 
and shut as proposed. The opposition to the bridge came 
only from the wharfingers and others who wanted no 
bridge at all, and whose interests therefore did not lie in 
the direction of showing that a more appropriate design 
could be provided. It was the duty of the Corporation, 
the scheme having been placed in their hands, to take all 
necessary steps to obtain the best design. This duty they have 
entirely neglected ; their entrusting so important a matter 
to the City Architect, who by his own showing had had no 
previous experience in such work, is, to say the least, ill- 
judged ; the bridge as it is to be built is in no way an 
expression of the best engineering talent available; and 
it is against this course that we desire, in the interests 
of the profession and of the metropolis generally, to record 
our protest.

■ n

FOUL AIR IX PARIS AND IN LONDON.
Thf. smells must be rather bad in Paris just now, for the 

municipal councillors are complaining of them. At a meeting 
of the council on the 30th ult., one member called attention to 
a scavenger’s yard, which spoils the enjoyment of the Bois de 
Vincennes, another to tanneries and other malodorous factories 
on the west of Paris, and a third to a factory of sulphate of 
ammonia within the walls, which forces the neighbours to keep 
their windows closed. A fourth member, however, a doctor, 
whose nose seems to be under proper subjection, and well trained 
in selecting the things it will smell and those it will not, declared 
these complaints to be exaggerated, and contended that the 
inconveniences of factories giving employment to large numbers 
must be submitted to. The Prefect of Police promised that the 
inspection should be more rigorous, and stated that the Vincennes 
depot had already been closed for a time for non-observance of 
the terms of the licence. In England we grumble a great deal 
about smells, but the sacred rights of property in a stinking 
trade are recognised as sufficient excuse for poisoning the air and 
people over a considerable area near the Borough-road Station of 
the London, Chatham, and Dover Railway. The stink from the 
hide dressing establishment near this place is enough to stifle 
all the passengers on the railway, and then leave a lot to poison 
wayfarers in the district. The vestry of the district has near 
the same spot a garbage sorting establishment, which helps to 
make the district air reek with foulness.

The Bill promoted by the Corporation of the City of 
London for the new bridge at the Tower having now been 
sanctioned by Parliament, it may he expected that the 
works will proceed without delay. The Bill has, however, 
been altered in some important particulars since it was 
first presented. The making of an opening span for the 
passage of masted vessels was deemed by the promoters a 
sufficient concession to those interested in sea-going traffic, 
and, therefore, to neutralise their claim to compensation. 
The Commons’ Committee thought otherwise, and decided 
that a merely occasional opening of the bridge was not 
sufficient, and that the navigation must have precedence of 
road traffic to the extent of having the bridge open for 
vessels two hours at each time of high water. This 
decision greatly lessens the advantages hoped for in 
relieving the crowded approaches to London Bridge, and 
confirms the opinion we have always held, that a low-level 
non-opening bridge is the only proper solution of the 
difficulty, and that London can afford to pay compensation 
to those injured by such a bridge. But a further alteration 
was made in the Bill by the Lords’Committee, who did not 
consider that the above alteration was sufficient protection 
to the interests of the wharfingers between the Tower and 
London Bridge, and therefore required as a condition of their 
assent a clause in the Act giving the wharfingers a right to 
such compensation as may be awarded them by arbitration, 
limited, however, in each case to a maximum amount 
equal to two years’ assessed value of the premises affected, 
these premises being again limited to 200ft. back from the 
river front. Moreover the claims are not to be made till 
the bridge has been opened for traffic four years, so that 
the question hitherto so much disputed, as to whether 
damage will accrue or not, can be settled by the evidence 
of actual facts.

Of the engineering merits of the scheme as it is now to 
be carried out we have already expressed

NUNEATON WATERWORKS.
The East Warwickshire Waterworks Company, which obtained 

an Act a session or two ago for the supplying of Nuneaton and 
the surrounding districts, has been for some time past sinking a 
well in the Permian formation near that town, and water has 
now been found. The site of the well is within the basin of the 
Warwickshire coalfield, the coal measures being overlaid by a 
considerable thickness of Permian marls and sandstone, the 
strata of which are conformable to those of the coal measures 
beneath, lying in the form of a trough with the axis north and 
south. In sinking the well about 50 yards of marls were passed 
through, and there being indications of the proximity of the 
rock beds, boring was then resorted to. The boring had only 
been carried a few yards when very hard beds of rock were met 
with containing springs, which being tapped, the water rose 
60ft. from the water bearing stratum into the well, and now 
stands at that level. Further springs were met with by boring 
a little deeper, thus indicating the presence of a subterranean 
store proof against the severe droughts of the past two years. 
The town of Nuneaton and the district around seem to be about 
as ill-provided with pure water as any district in the country— 
considering the amount of population—and the construction of 
waterworks must be of very great advantage to the neighbour
hood. The site of the well was selected by the engineer to the 
East Warwickshire Company, Mr. John Anstie, C.E., of West
minster, under whose direction the works have been carried out.

COLLIERY OFFICIALS AND THE GOVERNMENT INSPECTORS.

Two significant instances of the vigilance exercised by her 
Majesty’s Inspectors of Mines call for special notice this week in 
view of the complaints frequently made by Union officials and 
others against these officers. At the instance of Mr. F. N. 
Wardle, the Government Inspector, the Treasury prosecuted in 
both cases. In the first, Thomas Johnson, underviewer at the 
Monk Bretton Colliery, was charged with infringing the sixth 
special rule in use at the pit, by neglecting to see that 
the “ sump ” at the bottom of the drawing shaft was 
sufficiently covered with a scaffold. On the 18th ult. a 
train of corves was being taken out of the pit bottom, 
when the horses ran away. The corves came back, and 
striking other corves, a youth named Smith was knocked into 
the sump, which was partly uncovered, and lost his life. It was 
not alleged that the lad was killed by falling into the sump, 
for he might have been killed by being struck by the corves ; 
but it was urged that there was a dereliction of duty in the 
defendants’ allowing the sump to be partly uncovered. The 
bench inflicted the full penalty of £2 and costs. Mr. William 
Tate, certificated manager at the same colliery, was charged 
with an offence against the Mines Inspection Act, in not 
seeing that the special rules were enforced respecting the 
covering of the sump. In this prosecution is was ex
plained that by a section of the Act if any workman 
was found guilty of a breach of the rules the manager 
was liable to be fined, unless he could prove he had done all he 
could to carry out the rules. The defendant was fined £5. 
These two cases, the latter having just a touch of hardship in 
it, show pretty conclusively the hollowness of the agitators’ cry 
that the colliery officials are not vigilantly watched in the 
exercise of their perilous calling.

REGISTRY AMALGAMATION.

The amalgamation is announced as “ nearly complete” of the 
Liverpool Underwriters’ Registry with Lloyd’s. The event is of 
importance in shipbuilding and shipowning circles, though it 
has been for some time looked upon as inevitable. The Liver
pool Registry is younger than Lloyd’s, and it had not the same 
large area of influence, but it had served a useful part in discus
sions as to the relative dimensions, scantlings, &c., of iron 
vessels, and it is probable that its institution has in the end led 
to the outports obtaining better representation at Lloyd’s than 
they had previously, or than they would have had. The details 
of the amalgamation have not as yet been published, but it is 
certain that not only the influence but the power of Lloyd’s will 
grow. On the whole, the shipowning community has confidence 
in Lloyd’s—confidence which fifty years of work have 
justified. There will be for the future one British registry 
of shipping, and there may be a gain in the concentration of 
power there. But the matter will be perhaps best discussed 
when the details of the work of the combined registries are 
published.

LITERATURE.
Ilandbuch der Elehtrotcchnik. By Dr. Erasmus Kittler.

Stuttgart: Ferdinand Enke. 1885.
Germany's contemporary literature on electrical subjects 

is, as a rule, not of a very high order, but the present 
manual is rather better than the ordinary run of hooks. 
It occupies a position midway between the theoretical 
treatises like Wiedemann’s “ Elektrizitiit ” or Wiillner’s 
“ Experimentalphysic” and the so-called practical hooks of 
ITartleben’s Electrical Library, and whilst much inferior 
in theory to the first-named standard works, it is certainly 
superior to the latter. The complete work will consist, of 
two volumes, but at present only the first half of vol. i. 
has been published, the second half being promised by the 
end of this year. The present edition treats of the general 
theory of electro-magnetic induction, the principles of 
continuous current dynamos, and electrical measurements, 
whilst the description of special types of dynamos and 
their theory are reserved for the second part. Yol. ii., 
which is promised within a year from date, will contain 

lamps, incandescent lamps, installations, transmission 
of power, secondary generators and batteries, and electro
chemistry; altogether, it must he granted, a wide pro
gramme. If any engineer was persevering enough to read 
all that has been as yet written about dynamos in England 
and Germany, we doubt very much whether from such 
reading alone he could design a successful machine. The 
art seems to be so jealously guarded by those who are in 
the trade that nothing like practical and useful informa
tion ever finds its way into books. Now, Dr. Kittler has 
been a member of the jury both at the Munich and at 
the Vienna Exhibitions, and we should therefore 
expect that his book would prove a perfect mine of 
practical knowledge to those interested in the 
struction of dynamos. This expectation, we regret to 
say, is not fulfilled. It may he that the coming volumes 
will make good the deficiency, but the present one con
tains very little that can guide the designer of dynamos. 
The explanation of the action of the Gramme ring, and of 
the Siemens armature, is, indeed, given at great length, 
and that part of the hook which treats of electrical 
measurements, especially such as can be carried out in a 
well-appointed laboratory, is evidently written with a 
thorough knowledge of the subject, and will probably 
form a standard work of reference; but of practical details 
there is very little, and that little is of a vague character. 
In one case, for instance, the author says that in order tci

our views, and 
will only say now that we have no doubt the eminent 
engineers, Mr. J. W. Barry and Mr. Brunei, who have 
the matter in hand, will give as stable and efficient a 
bridge as the ill-chosen and unfortunate design of the City 
Architect will allow; and while in the interests of 
Eastern London thi3 unsatisfactory solution of a much- 
vexed question may be deemed better than none, yet 
even to the Common Councilmen who have such pleasing 
faith in the ability of their architect it may dimly occur to 
ask, when they seethe Flemish towers of Mr. Horace Jones 
rising from the river bed, whether such huge structures 
do necessarily pertain to bridges, and whether some less 
valuable site than the middle of London’s greatest tho
roughfare might not have been found for displaying them.

Looking back on the various schemes propounded 
during the last twenty years for crossing the river below 
London Bridge, and on the great expenditm’e of time and 
money which has taken place regarding them, one more 
example is afforded of how ill-adapted the present govern
ment of London is for the carrying out of public works; 
and we commend it to Mr. Firth, M.P., and other would-be 
advocates of municipal reform, as an additional argument 
in favour of their views. Certainly the City Architect is 
fortunate in getting legislative sanction to his scheme 
now, for he would not get it either from the coming 
Parliament, in which Londoners will for the first time 
have a proportionate voice, or from a municipality elected 
by the ratepayers in the manner prevailing iu other cities 
of the kingdom. We may safely say that in no other 
capital in Europe would a work so important have been 
authorised as this has been; and in view of the incon
veniences that will arise in the future from the course 
now adopted, and of the criticisms that may be expected 
from foreign engineers and others capable of judging, 
we think it desirable to record the circumstances 
under which the present design has been adopted. The 
Metropolitan Board of Works tried several times to supply 
the need of a crossing-place, and full particulars of the 
bridge and tunnel schemes have appeared on each occasion 
in The Engineer. All the proposals failed, and in each case 
from the same two main causes; firstly, the half-heartedness 
of the promoters, and secondly, the opposition of the Cor
poration. Much as a bridge was wanted by Eastern 
London, whose population forms half the total of the 
metropolis, there was no articulate voice to give expression
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BIRMINGIIAM AND ITS PUMPING ENGINES.

There is instructive information for pumping machinery 
engineers in what has just been going on at Birmingham. The 
opposition which was raised there some two months ago to the 
expenditure of £8000 in the provision of duplicate pumping 
machinery at the Plant’s Brook Waterworks has this week sub-
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amongst drivers on the Midland, Great 
sive railways, as to the time occupied in

those stations where the “ arr.” and “ dep.” are not given in the 
time tables, and which will, I think, correctly represent the speeds 

English railways. Here I have allowed 
minutes for slowing and two minutes for regaining speed at each 
stop, and two minutes for slowing at the last stop, and for all stops 
where no “ arr.” and “ dep.” are given in the time tables I have 
allowed It minutes for the actual stop.
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Miles. Mile. Min. Min.
This table is calculated in ) 204 : 1 1 ' 282'5 = 114

the following manner:— \ —:——----------' = 52'03 miles per hour.) 1*14
From these figures the average speed on the above nine railways will bo 

found to be 48’20 miles per hour.
London, July 30th. M. M.

THE EFFICIENCY OF FANS.
Sir,—In reply to Mr. R. H. Graham’s letter re my paper 

“ Testing Fans,” I am not surprised that he should fail to agree 
with it as reported, because your report contains important mis
prints, which I referred to last week. But Mr. Graham might as 
well refer to the letter he quotes from, in order to quote correctly, 
instead of going on the assumption ‘* if he remember correctly.” 
He has not remembered correctly in this case. I assumed 
adiabatic, not isothermal, compression—i.e., I did not follow the 
equation^ inconstant. Also, I did not use the expression (p»-\Pi)V 
for the work done in compressing the air; and I did not neglect the 
variation of density of the air as it changes its pressure. Mr. 
Graham’s complaint of ‘ ‘ inconsistency of method,” therefore, 
solely results from his quoting incorrectly from memory, in place 
of referring to the letter he quotes from. In reference to the sign 
h, surely Mr. Graham can recognise that if the air has to be lifted 
in passing through the fan from a low-level inlet to a high-level 
outlet, that lifting involves an additional—extremely small— 
amount of work to be done by the fan. Regarding the inclusion 
of the kinetic energy of discharge in the “useful work” done by 
the fan, of course some confusion may quite fairly arise as to what

ght to be called the “ useful work,” but in my paper I tried to 
define precisely what I meant by that phrase. Equation II. gave 
it as obtained by direct test measurement. Equation V. gave it as 
obtained by calculation from theory. As I defined it, it means all 
the work necessarily performed by the fan over and above that 
spent in overcoming journal friction and viscous and eddy-making 
current resistance inside the fan itself. That is, it is the energy 
necessarily spent outside the fan itself. Mr. Graham has mis
understood my meaning when I said that the above kinetic energy 
was “lost.” The context, however, made the meaning plain, 
because this energy was included in the “useful work done,” not 
in the “ waste work.” “ Lost” was intended to mean, not wasted, 
but necessarily spent outside the fan; in the same way that the 
work done on the drag of the mine is “ spent” or “lost.” But I 
include it under the term W for quite different reasons from those 
given by Mr. Graham. His analogy with the water issuing from a 
fire-hose nozzle is a false one. There the work to be done is to pro
ject the water as far as possible, which can only be done by pro
jecting it with as high a velocity as possible. The high discharge 
velocity is an essential condition of the utility of the fire-hose. It 
is not in the least so with a ventilating fan.

I enclose for Mr. Graham the correct report of the paper as 
issued by the Mining Institute.

August 3rd.

on

ou

Robert H. Smith.

ENGINEERING CASES IN THE LAW COURTS.
Sir,—Your remarks on the patent right case of Gwynne v. Drys- 

dale has recalled to my mind a subject on which I have long meant 
to address you, and that is, the perfect farces into which many of 
the engineering cases tried in the London courts resolve them
selves. This, I take it, is owing chiefly to the entire absence, 
except in the Admiralty Court, of engineering assessors. My 
business takes me considerably into the courts, and I can call to 
mind many ludicrous scenes, and as an illustration I will mention 
one, leaving out names. The case—one on the imperfect construc
tion of machinery—had been referred from a superior court to a public 
arbitrator, and occupied some seven days. The leading counsel 
for the defence, after being well coached up on the engineering 
points, addressed the arbitrator for some half-hour, trying to 
explain a point to him. The arbitrator said, “ Oh, Mr. Jones, you 
mean so-and-so.” “No I don’t,” said Mr. Jones, amidst roars of 
laughter; “I mean exactly the opposite.” To try and elucidate, 
arbitrator, counsel, and witnesses adjourned in cabs to view the 
machinery, with the result that many of them on their return were 
in a worse fog than before. Is it right that engineering cases, 
which often cost large sums of money, should be left almost to 
chance as to who secures the verdict? If a competent engineering 
assessor was appointed to sit with the judge, much valuable time 
and money would be saved, and I ask The Engineer to make the 
matter public, with the hope that some change may eventually be 
brought about. If the engineering profession as a body demanded 
this, I do not think they would have to wait long, but “ what is 
everyone’s business is no one’s.”

Appold-street, E.C., August 1st.
M. Powis Bale.

HEDGES’ SPEED GAUGE.
Sir,—Captain Shiffow, R.A., is quite right in pointing out the 

apparent discrepancy in the illustration of my speed gauge, but as 
the variation of diameters of the bubble at high and low speed is 
not more than Jin., it was purposely omitted on account of the 
small scale of the diagram to avoid confusion. I am gratified to 
see your correspondent understands the special novel arrangement 
of my speed gauge, and beg to thank him for the clear way in 
which he proves the unconvertible law that the depth to which the 
paraboloid extends is proportional to the number of revolutions. 
It appears from his explanation that he supposes the volume of 
the air to be changed. This is not the case, which I have proved 
by leaving a small hole open in the top of the tube cover. The 
working of the gauge on board ship does not affect the law, nor is 
the bubble displaced when the instrument is inclined or violently

Killing worth Hedges.shaken.
25, Queen Anne’s-gate, S.W., 
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introduction of reversible gates across the Weaver some

In reply to Mr. Forster—the 
chairman—Mr. Pember stated that the canal could be carried 
inland until deep water was reached at Eastharn, and so by not 
running through the estuary it would avoid the dangers of 
“coaxing”—as Mr. Pope had described it—the Lancashire 
channel away from Garston to the Cheshire side. The rest of 
Mr. Pember’s speech was directed to the financial and com
mercial questions, with which we need not concern our- 

On its conclusion, the Committee conferred for 
about an hour, and then the chairman announced that the 
Committee had unanimously come to this conclusion- 
“We consider the preamble proved upon the following condi
tions :—First, that the limits of deviation should be so made 

of that the canal shall come upon dry land after entering 
the lock at Eastham. This is what Mr. Peinber has stated was 
possible to be done. The next is that the dredging shall be only 
12ft. The modified plan proposes 15ft. We think the dredg
ing should be only 12ft. With regard to the capital, as men
tioned in Clause 38, Mr. Pember made a suggestion which was 
only carrying out what strongly occurred to each one of us, that 
this Clause about the £5,000,000 to be raised before operations 

begun should be entirely independent of and in addition to 
the purchase of the Bridgewater Canal. We think the time in 
which this should he raised should be two years—the time fixed 
for the purchase of the Bridgewater Canal—instead of three 
years. We cannot consent to Clause 42 relative to the deposit. 
There is only one other matter we wish to state, and that is that a 
clause for the protection of Ellesmere Port should be fairly con
sidered. Clause 42, referred to by the chairman, proposed that on 
the application of the depositors by petition in a summary 
at any time after the passing of this Act, the Chancery Division 
may and shall order that the canal deposit fund and interests 
and dividends thereon shall be transferred to the depositors, or 
to any other person or persons whom the depositors may appoint 
on their behalf.”

To make this decision clearer it may be explained that 
the first condition laid down by the Committee affects a length 
of about half a mile of the canal beginning at the lock at 
Eastham. According to the original and modified plans of the 
promoters the outer embankment of this portion of the canal 
would have been in the tideway, and the opponents alleged that 
this would lead up or coax the channel along the shore towards 
Pool Hall Rocks, on the Cheshire shore, thus subtracting from 
the Garston channel or the opposite shore. The Committee 
decide that the canal should take a course absolutely inland 
from Eastham to a point half-way to Pool Hall Rocks, a distance 
of half a mile, the effect being to leave the existing cliff line as 
the boundary of the canal, the canal being some distance inland. 
The sills of the Eastham locks are left untouched, but the 
dredging is reduced to a depth of only 12ft., as proposed by 
Mr. Lyster, the engineer to the Mersey Dock Board. As regards 
Clause 42, the effect of the Committee’s decision is that the 
deposit usually paid into Parliament when a Bill is lodged 
should be impounded until the works are completed. The pro
moters contended that the Standing Order of Parliament 
was meant to apply to railway and not to canal and dock 
works, and that therefore the deposit ought to be released. 
When the Committee met again on Friday, a long and warm 
discussion took place upon the question of Parliamentary 
deposit, and eventually the Committee decided that the deposit 
of £275,000 should be impounded for three years only instead 
of seven, as asked for by the opponents. With a view to pro
viding means for removing the works if they should be found to 
have injured the estuary, the opponents proposed that the 
shares should be increased from £10 to £16, but the promoters 
resisted this as a device to strangle the Bill. They also refused 
to assent to a suggestion from the chairman, that to meet the 
contingency pointed to, £250,000 of the £8,000,000 of capital 
should not be called up for five years after the completion of the 
works. The Committee agreed that the proposed clause could 
not be sanctioned, as it would place the canal at the mercy of 
the Mersey Docks Board, and so the opponents failed. 
The 38th clause, as to the raising of capital, was 
amended so as to meet the condition imposed by the Com
mittee, and the 36th clause was made to read thus:— 
“ If any work executed by the company shall at any time in the 
opinion of the Mersey Commissioners cause any injury to the 
estuary or to any of the approaches thereto, or to the bar, or 
prejudicially affect any anchorage, mooring ground, or landing 
stage within the jurisdiction of the Mersey Commissioners, or 
the access to any dock, or in any way cause injury to the navi
gation or to the due working of any ferry within that juris
diction, then and in every case the said Commissioners shall 
have power—notwithstanding any approval by them of such 
work—to order the company to take such steps as may appear 
to the said Commissioners reasonable or proper for preventing or 
remedying or prejudicially affecting as aforesaid.” The final 
sitting of the Committee on Monday last was devoted to the 
settlement of sundry technicalities in the clauses, and in 
the evening Mr. Forster reported the Bill to the House of 
Commons.

The canal now sanctioned by Parliament is thus described by 
the promoters:—“The proposed Manchester Ship Canal is a 
scheme for the conveyance of ocean going vessels from the sea 
direct into the heart of ‘Cottonopolis.’ The canal will be 
thirty-five miles long, and will impound the water by a series of 
locks. After leaving the city it will pass through the outer 
basins of the Mersey and Irwell Navigation Company, above 
Runcorn, and be thence continued along the Runcorn shore 
across the mouth of the river Weaver into the Frodsham 
Marshes. It will then skirt the shore near Ince and pass inland 
across Stanlow Point, until it nearly reaches Eastham Ferry, 
where it enters the river in deep water. The docks will allow 
of steamers of large size to load or unload at their quays, a 26ft. 
depth of water being maintained throughout. The canal will 
be faced with stone in all cases, and be lighted and buoyed 
where necessary, to enable vessels to pass either up or down any 
hour of the day or night, and at any state of the tides.”

On Wednesday the Bill came before the House and was at 
once passed through all its stages and read a third time, the 
Standing Orders being suspended to enable that to be done.

lessen the internal resistance of the armature, both ends of 
each coil should not be brought out to the commutator and 
thus coupled, but should be united direct, and one wire 
only brought to the commutator. Now, if we consider 
that the attempt to solder up the wires close to the surface 
of the armature would probably destroy, or at least 
impoverish, the insulation, and that the only advantage 
gained will he the resistance of an inch or two of wire in 
a coil which measures many yards, we must own that the 
author’s recommendation does not seem very practical. 
When treating of field magnets, he advocates a number of 
circular bars placed side by side in lieu of one core of 
oblong section, but he mentions that there seem to be some 
objections to this on theoretical grounds. The reader has 
certainly a right to expect that the professor should tell 
him the why and the wherefore of these objections, and 
should treat this important matter in an exhaustive style. 
Instead of doing this he drops the subject, and in the next 
few lines he dismisses the equally important question of 
the proportion of magnets with the vague remark that at 
the present time the tendency seems to be towards the 
employment of short and thick magnets. The chapter 
dealing with the history of our modern dynamo is more 
satisfactory, and contains also a clear explanation of the 
different methods of exciting the field magnets. By far 
the best part of the book is, however, the latter half, which 
treats exclusively of electrical measurements. Here the 
professor has something of a positive and practical cha
racter to communicate to the reader, and he does it in very 
lucid language, and by the aid of numerous examples. The 
hook is plentifully illustrated and well got up.

distance from the canal.
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ROBERT FRANCIS FAIRLIE.
We announce with much regret the death, at his residence, 

Woodlands, Clapham, of Mr. R. F. Fairlie, which took place on 
the 31st ult.

Mr. Fairlie’s name is known all over the world. For many 
years he was the apostle of light railways, and invented 
original type of locomotive specially intended for working them.

Mr. Fairlie was born in Scotland, in March, 1831. His father 
was a civil engineer of some eminence. His education in loco
motive work took place at Crewe and Swindon. While at 
Swindon, a great strike among the drivers and firemen occurred. 
The heads of the departments took to the foot-plate, and Mr. 
Fairlie for some days drove an engine, while Lord Grosvenor 
fired for him. In 1853 Mr. Fairlie was locomotive superinten
dent and general manager of the works of the Londonderry 
and Coleraine Railway, and afterwards held a position of im
portance on the Bombay and Baroda Railway.

He subsequently started in business for himself in Grace- 
church-street as consulting engineer, and in 1864 Mr. Fairlie 
patented his double bogie engine, which was described in The 
Engineer for December 2nd in the same year. After over
coming much opposition, the Fairlie system fought its way to 
esteem, and engines of this type may now be found in every 
country which possesses a railway. They are in use on fifty-two 
railways, and have been built to every variety of gauge from 
lft. lOin. up. Among the last Mr. Fairlie designed were some 
for the Berber-Suakim Railway. These were actually con
structed, but are still in England.

In 1873 Mr. Fairlie went to Venezuela, where he remained 
but three months. He got a bad sunstroke, followed by fever 
and blood poisoning, and returned to England more dead than 
alive. The natural strength of his constitution, however, 
asserted itself, and after a time he recovered to a large extent; 
but he never again enjoyed perfect health, and his death, almost 
in the prime of life, was beyond doubt an ultimate result of his 
South American trip.

Mr. Fairlie’s genial temperament endeared him to many 
friends, and his loss will be felt throughout a wide circle.

an

THE MANCHESTER SHIP CANAL.
The long-continued and strenuous battle over the Manchester 

Ship Canal Bill having at last been ended in favour of the 
scheme, it will be well to complete our numerous articles on the 
subject by showing exactly how the matter now stands, and 
wliat it is that Parliament has sanctioned. Introduced in 
Parliament first in 1883, the measure was referred to a specially 
constituted Committee of the House of Commons, of which Sir 
Joseph Bailey was chairman ; and after an inquiry of thirty-nine 
days’ duration it was passed, in the main. Passing to the Lords’ 
it was dealt with and rejected in ten days by Lord Camper- 
down’s Committee, and so failed for that year. In the following 
session, however, it was initiated in the Upper House, and on that 
occasion agreed to by the Duke of Richmond’s Committee, who 
sat forty-one days; but oddly enough the Commons’ Committee, 
with Mr. Sclater-Booth as chairman, threw the Bill out on the 
twentieth day. Thus each House had passed and rejected the 
Bill alternately; but, as though satisfied with this assertion of 
independence and impartiality, the Lords’ Committee this year, 
presided over by Earl Cowper and sitting thirty days, and Mr. 
Forster’s Committee—having met thirty-three times—have both 
come to the 3ame conclusion, and approved the Bill; in the 
latter case unanimously. Altogether 173 sittings were held 
before this result was arrived at; but as the Lords’ Committees 
sit an hour a day more than the Commons’ Committees, the 
number of working days occupied on the Commons’ basis was 
193, and to this must be added two days upon the clauses, the 
Bill not finally leaving the Committee till Monday last. Look
ing at these facts, this Bill may well take a prominent position 
in the records of private Bill legislation.

In respect to the engineering considerations, Mr. Pember, in 
his closing speech, confined himself almost entirely to the ques
tion whether or not the scheme, as finally modified, would 
prevent the waters of the Weaver from flowing into the Mersey, 
and so reduce the tidal capacity of the estuary. Answering an 
argument by Mr. Bidder, lie contended that the diversion of the 
top layers of the Weaver would have no effect upon the fretting, 
and therefore would not reduce the water in that way. The 
canal would be a locked canal up to 14ft., and that being so the 
promoters would be able to deal with all the Weaver w7aters 
immediately the tide fell below 14ft. They would leave every 
other agency to contrive such changes as they were now effecting, 
and by sluices or over-weirs they would enable the Weaver 
water to do the same as soon as the tide had fallen below 14ft. 
The canal being like a closed box, the Weaver water would be 
found to pass through the canal, and there would be nothing to 
prevent it entering the canal, as there would be no wall on the 
Weaver side of the canal, and no obstruction at all to the flow 
of the water. It would pass through in the same quantity and 
with the same effects as at present. But even if their present 
proposal failed, they could resort to other means, such as the

LETTERS TO THE EDITOE.
[ We do not hold ourselves responsible for the opinions of our 

correspondents.]

RAILWAY SPEED.
Sir,—In The Engineer of October 19th, 1883, you were good 

enough to insert a table which I had prepared with the intention of 
showing the usual speeds on most English railways. Some of your 
correspondents, however, considered my figures rather too low. 
Now, as this possibly might be so, I have since thought it would 
be worth while to consider the whole matter. Having done so, I 
now offer for your acceptance the following table, which I have 
prepared from the time tables of the present date—July, 1885—
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MATHER AND PLATT’S IMPROVED EDISON DYNAMO. I HE "MANCHESTER’ DYNAMO.

thin bar was chosen in order to produce a maximum 1 This gives an exciting current of 6'88 amperes, and 
magnetic moment with a minimum expenditure of exciting j a total magnetising power of 21,300 ampereturns. - 
energy. If this surmise be correct, there must then have armature consists of charcoal iron discs 9{Jjin. diameter, 
existed a strange misconception regarding the proper and is wound with forty complete turns, or eighty 
function of field magnets. We know now that it is not half convolutions, of 16-strand "069 wire. The machine is 
the magnetic moment of each limb, but the number of intended for an external current of 300 amperes, and since 
lines of force passing between armature and pole pieces the area of conductor on the armature is 16 x "00374 = 
which determines the electro-motive force of a dynamo. n , , , ,1 306"88
Hence all good modern machines are designed with a view 0.)9<, we find the density of current ^ • ^0597
of making the number of lines a maximum; and this can amperes per square inch. The density of current in the 
txist be done by employment of stout magnets of just ; magnet coils is 970 amperes. In all there are 205 lb. of 
suflicient length to get the necessary amount of exciting wire on the magnets, and 55 lb. on the armature, making 
coils on I he subdivision of the core into a number of 2601b. for an output of 33,000 watts at 800 revolutions, or

lin and ong piuallel bars has not only the disadvantage 127 watts per lb. of copper. This is a very high figure, 
ol increasing the magnetic resistance of the circuit, but perhaps the highest ever reached in dynamos of equal 
also the additional drawback of wasting part of the speed. The commutator has 40 bars insulated with mica, 
exciting wire, as will be seen from the annexed diagram, and the attachments to the armature coils are made with 
Tet A J3 C be three circular bars joined gold-plated spoons, which system ensures good contact, and
y one common pole-piece 1, and let h . a j i at the same time admits of easv removal for the purpose

f^fxtX®-t.!“g_?.UrreT*tc™late,aa8h0,wn pW ! Of repairs. There are three brushes on each side, with
by the arrows. It will be clear that adjustable spring and hold-of! catch. The resistance of
those portions of the wire which come the armature is 0"009 ohms, and the statement of
nearest to each other between the bars ----- -■ ■ -— the efficiency as forwarded to us by the makers is as
must, on account of the opposite direc- follows :-Total electrical power developed, 34,631 watts ;
tions of their currents, neutralise each loss in magnets, 784 watts, or 2"23 per cent.; loss in arma-

tbei to a certain extent or, in other —_ J ture, 847 watts, or 2"47 per cent.; available in external
words part of the wire is wasted Neglecting the differ- circuit, 33,000 watts, or 95"30 per cent. We illustrate 
0® diameter// of ^h® ba.r a*?d t,ie niean this dynamo in the annexed engraving. The other type
diameter of the exciting coils, we find that for the three 0f machine exhibited by Messrs? Mather and Platt is that

iron pole pieces, which have suitable extensions. The 
bottom pole piece forms also the base plate of the machine. 
The armature is a Gramme ring containing 120 convolutions 
of "203 wire, the core being 12in. long 
diameter. We are not at liberty to publish the mechanical 
details regarding the manner the core is supported on the 
spindle; but as regards the wires, they seem to be held in 
place by friction only. There seems to be no special pro
vision made for ventilation of the core except in so far that 
the external coils do not cover the whole surface of the 
core. The commutator contains forty bars insulated with 
mica, and the armature coils are attached to it in the 
usual way by soldered joints, 
of the construction of the armature are not available 
we can only approximately calculate the total length of 
conductor. It is probably about 110 yards. The com
pensation curve of this machine has been forwarded to us 
by the makers, and from it we find that, at a speed of 
1050 revolutions a minute, the external electro-motive 
force is 110*9 volts if external current is 60 amperes, 111*7 
volts if external current is 120 amperes, 111*1 volts if 
external current is 180 amperes, and 110'5 volts if external 
current is 213 amperes. From these figures it appears 
that every yard of conductor on the armature produces one 
volt in the external circuit—a most satisfactory result. 
The magnets are compound wound, each limb containing 
1680 turns of "065 shunt wire, and 42 turns of treble "203 
main wire. The resistance of the shunt is 19'36olims; 
that of the main, *012 ohms; and that of the armature,

The

and 12in. external

= 2570

Since full details
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known under the name of the “Manchester” dynamo. A 
small machine of that class will be found in the East 
Arcade, and a larger one, driven by a Manchester diagonal 
engine, with special belt-tightening gear, is placed in the 
electric light shed, and was originally employed in lighting 
the West Refreshment Pavilion and Tea Gardens. Owing 
to some alterations in the arrangements for lighting the 
subway, the Manchester dynamo is now performing that 
work, and its original circuit has been shifted over to the 
combined Allen Engine and Kapp dynamo, which we 
illustrated last week.

The general arrangement of the “ Manchester ” dynamo 
and engine will be seen from our engravings, Figs. 1 and 
2. Fig. 3 is an end view of the dynamo alone, showing to 
a somewhat larger scale the shape and position of field- 
magnets and the attachment of the brushes. The magnet 
cores are wrought iron cylinders 7|in. diameter, and the 
exciting coils are 12|in. long. They are placed vertically 
one on each side of the armature between the two cast

bars the length of one turn is 3 it d, whilst the area 
enclosed is ‘75 w d3. If we now take a bar of oblong 
section consisting of a flat part of width ir d and two semi
circular ends ^ d, the perimeter is again 3 w d, but

the area enclosed is 1*25 or about 66 per cent, more
than in the former case. With the same length of wire 
we are therefore able to excite a magnet containing 66 per 
cent, more iron, and obtain a correspondingly stronger 
field. These considerations are so simple and self-evident 
that one cannot help wondering why magnets with sub
divided limbs were ever employed. In the Edison-Hopkin- 
son dynamo the magnets consist of wrought iron cores of 
oblong section, those for the 550-light machine being 18in. 
wide by 9|in. thick. The area of cross section is 171 
square inches, and the length of each limb is 24in. There 
are eight layers of exciting wire, each layer containing 
193 turns of *095 wire. The total number of turns on 
both cores is therefore 3080, and the resistance is 16 ohms.

ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION.

No, X.
Messrs. Mather and Platt, of Manchester, exhibit 

improved Edison and improved Gramme dynamos. The 
improvements are mainly due to Dr. John Hopkinson, 
who was probably the first in this country to apply a 
rigorous mathematical treatment to questions connected 
with the design of dynamos. It will be remembered that 
the original Edison machines brought over from the 
United States—and some of which can be seen even now 
in the electric light shed—were remarkable for the arrange
ment of their field magnets. * Each limb consisted of two 
or more cylindrical bars of comparatively small diameter 
and great length, and the two pole pieces as well as the 
yoke were huge blocks of cast iron. It is difficult to 
imagine what may have been the reason for this extra
ordinary arrangement. The most plausible explanation 
which will probably occur to many is that the long and
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The engine isfitted with an ordinary slide valve, which admits 
the steam to three-quarters of the stroke, and exhausts in 
the ordinary manner. The double-beat valve shown in 
the engravings stands immediately over the steam chest, 
the space in which is reduced to barely enough to contain 
the valve, and to allow it to travel. Steam enters by the 
passage A, Fig. l,and when the valve is open, through the 
spaces shown by the arrows. The valve B is lifted at the 
commencementof eachstroke, but themomentatwhichit has 
to be dropped again, and cuts off the steam, depends upon 
the position of the governor, while the actual work of lift-

•023 ohms. With a full load of 220 amperes, the exciting

+ 42 x 220112-6power on each limb is therefore 1680 x
19-36

= 10,700 ampereturns, whilst the density of current is 
1750 amperes in the shunt and 2270 amperes in the main 
wire. Most electricians will probably be inclined to think 
that these figures are too high, and that in continuous work 
the coils would become hot. From a circular issued by 
Messrs. Mather and Platt we learn, however, that a similar 
machine, but of smaller size, was actually kept running for 
twenty-five consecutive hours, when the field coils were 
only found to be slightly warm. This is a most remark
able, we might almost say an astonishing result, especially 
if it be remembered that the special shape of the magnets 
would rather favour heating than otherwise. It may be 
opportune in this place to refer to the investigation made 
by Prof. Forbes with regard to the heating of a wire coil by 
the passage of a current. In a paper read before the 
Society of Telegraph Engineers, Professor Forbes has 
shown that the rise of temperature t in centigrades of a 
coil of r ohms having an exposed surface of S square centi-

•24 r C*metres can be calculated by the formula t — , where
E S

E is McFarlan’s constant, which can be taken at "0003, 
and C is the current. The meaning of this equation is 
that the heat generated by the loss of r C2 watts is con
tinuously being dissipated into the surrounding air by the 
surface of the coil. If we assume that the permissible rise 
of temperature should be the same in all dynamos, we find 
that the proportion between the surface exposed and the 
work used up in exciting the coil should be a constant. 
Now, a circular magnet has evidently a smaller surface of 
coil exposed than an oblong or rectangular magnet of the 
same area of core, and therefore we should expect the 
magnets of the Manchester dynamo to be especially 
liable to become hot. If experience does not confirm this 
it would seem that the cooling effect of the surface of coils 
is in reality greater than is generally assumed, and we 
might use the dynamo just described as an example from 
which we can find the relation between exposed surface 
and watts used in the exciting coils. If we neglect the 
end faces of the coils—parts of which are covered by 
the pole pieces—the total area exposed is about 1000 
square inches, whilst the loss in the magnets is 638 watts 
in the shunt coils and 582 watts in the main coils. In all 
we have thus 1220 watts transformed into heat, and this heat 
is dissipated by a surface of 1000 square inches. To be perfectly 
safe we would be inclined to allow rather more cooling surface 
—or a lesser density of current, which comes to the same 
thing—than has been done in the Manchester dynamos, 
and we would fix as the limit one watt for every square 
inch of cooling surface—a simple and easily remembered 
rule. It is, however, scarcely possible to lay down a hard- 
and-fast line, since the pole pieces and other masses of 
metal on the machine also assist in dissipating heat, and it 
is difficult to correctly estimate the influence of those parts.

The electrical efficiency of the machine is 90'6 per cent., 
and the weight of copper used is—on armature, 421b.; in 
shunt coils, 100lb.; and in main coils, 100lb.; in all, 
2421b. for a maximum output of 24,200 watts, or 100 
watts for every pound of copper.

The dynamo is driven, as stated above, by one of Mather 
and Platt’s diagonal twin engines, with cylinders 8in. 
diameter, lOin. stroke, running at a speed of 175 revolu
tions a minute. The fly-wheel, which at the same time 

pulley for the belt, is 5ft. 6in., and its boss is 
extended into the crank shaft bearing in order to obtain 

wearing surface. The dynamo is placed close to the 
engine, and, in order to give the belt more grip over its 
pulley, the tightening arrangement shown in our illustra
tion is used. It consists of a swivelling arm which carries 
at one end a pulley riding loose on a stud. The other end 
of the arm is formed into the segment of a worm wheel, 
into which gears a worm fixed to the bed of the dynamo. 
By turning the worm the lever is raised or depressed and 
the gripping power of the belt adjusted accordingly.

serves as

more

MISCELLANEOUS MACHINERY AT THE INVEN
TIONS EXHIBITION.

Messrs. Robey and Co. exhibit at the Inventions Exhi
bition an engine fitted with a single valve, or, as it is 
called, the Corliss apparatus, which is principally applicable 
to small engines. Of this we give engravings in detail show
ing section of the valve, its attachments, and the governor.

\
1

ATMOS --------

to the inner ends of the levers. The outer ends of the 
levers have hard steel faces G1 and G2. The rocking lever 
H, which works upon the centre L, is actuated by 
centric on the crank-shaft, and is so set that one end is 
depressed at the forward and the other end at the backward 
stroke. Upon the centre pins J1 and J“, at each end of 
this lever, are hinged the crank levers K1 and KJ, and as
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the nut of the lever H is depressed, the point of K1 press
ing upon G1 raises the valve B from its seat, and admits 

As this depression continues the point of the 
lever K moves inwards, and, sliding over the face of G1, 
releases it, when it immediately springs upwards, the 
valve falls, and instantaneously cuts off the admission
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Were these levers K1 and K2 fixed, theof steam.
distribution of steam would be constant; but the inner 
ends of these levers rest upon the buckle L, which is 
secured to the lower end of the governor spindle, and is 
raised or lowered by the action of the governor. It will 
be seen that as this buckle L rises, taking up with it the 
inner ends of the levers K1 and K2, their outer ends 
approach nearer together; and while they would continue
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to lift the valves, they release them much sooner—when 
the governor is down the point of release being at five- 
eighths of the stroke, and when it is in its highest position 
the whole of the steam is cut off. Diagrams Nos. 1 and 2 
are taken from an engine fitted with this simple apparatus. 
Figs. 2,3, and 4 show an engine fitted with the more perfect 
apparatus used in larger engines. These illustrations show 
tbe general design of the engine, how the valves are 
placed, the method of working them, and of driving the 
governor. Figs. 3 and 4 show details of the same to a 
larger size. In this case it will be seen there are two admis
sion valves A1 and A2, one at each end of tbe cylinder.
A1 is in section, and shows not only the valves, but the 
small cylinder containing the air piston and special spring. 
The spring is used to insure the instantaneous closing of 
the valve, and the piston B to prevent it coming violently 
upon its seat, a slight adjustment of the set screw C so 
regulating the quantity of air confined within it as to allow 
it to drop down suddenly, but without any violence. The 
action of the governor is precisely the same as in the single 
valve apparatus; butthere being two admission valves instead 
of one, and close upon the cylinder, the cut-off is a little 
sharper and the diagrams more perfect. Diagrams 5 and 6 
show diagrams taken from an engine with this valve gear.

On page 103 we give a section through the working 
cylinders, and a plan of the large patent plate-closing and 
double power fixed rivetter, shown in our full page engrav
ing last week. The operation of properly closing a rivet 
is not quite such a simple matter as it appears. In boiler 
work especially, the bringing of the plates together and 
keeping them in close contact while the rivet is squeezed 
up, is a very important feature, which, until a com
paratively recent date, was either lost sight of altogether, 
or at best provided for in a very imperfect way. It might 
seem, on first consideration, that the plates could be brought 
together by merely using a heavier pressure on the rivet- 
ting dies, a practice which is still adhered to by some 
makers. This, however, is a mistake, as the increased pres
sure has in many instances produced permanent injury to the 
plates, while, as the full pressure does not come on until the 
rivet is headed, it was often found that some of the mate
rial of the rivet had been squeezed in between the imper
fectly closed plates, which, of course, effectually prevented 
their being brought together at all. Besides this, unless 
the plates are in perfectly close contact, and are kept so 
during the operation of closing the rivet, every extra ton 
pressure put on over and above that necessary to crush up 
the hot rivet is wasted, its only effect being to produce 
the defects above referred to. From the experience gained 
in the construction of over 800 machines of all sorts, Mr. 
Tweddell, in conjunction with Messrs. Fielding and Platt, 
Gloucester, has designed the patent plate-closing machine 
and rivetter which we now illustrate. The introduction 
of hydraulic pressure rivetting machinery by Mr. Tweddell 
some twenty years ago permitted a great improvement in 
the method of closing, over what was previously in use. 
Before rivetting commenced, flat-headed closers were put 
in the die holders, and the boiler being slung up, the seam 
to be rivetted was passed between these closing tools, and 
the service bolts tightened up. In common, however, 
with other devices since employed, this system had the 
objection of taking the pressure off the plates before com
mencing to close the rivets. The machine now referred to 
was designed to overcome this defect, while embodying 
several other recent improvements as well. The general 
view given last week shows a type of machine which, for 
100 tons pressure, has been made with a gap of 12ft. 
The same design is also adopted for exerting pressures up to 
150 tons, two machines having been made of this power, 
with gaps somewhat less than those for the smaller powers. 
A number of machines for exerting a pressure of 80 tons 
have also been made, and it is the opinion of many engi
neers of great experience in this branch, that 80 tons, when 
divided into two powers, one for plate-closing, and the 
other for rivet-forming, is quite sufficient for the heaviest 
boiler work yet made, and is probably more than equal to 
120 tons applied without the plate closed, even assuming 
that the latter pressure did not produce either of the inju
rious effects to which we have referred.

The engravings, page 103, show asection through the work
ing cylinders. The plate-closing cylinder A is contained 
within the movable rivetting cylinderF,the ram C on which 
this works being fixed to the main frame of the machine. 
When in use, the pressure water from the accumulator 
passing through pipe L is always on the cylinder A, tend
ing to keep its ram G out. This ram carries an annular 
cap H, encircling the cupping tool E, and always 
about an inch anti a-half in advance of it. The mode 
of working is as follows :—Upon opening the valve 
D to the accumulator, the cylinder F moves forward, and 
since the space A is filled with water at the same pressure, 
it practically forms part of the moving cylinder F, and 
goes forward with it. The closing tool H being, as 
already stated, about l£in. in advance of the die E, it 
touches the plates first; but since the area of the ram C is 
more than double that of the ram G, it continues to 
advance by itself, forcing part of the water contained in A 
back into the accumulator, and pushing forward the 
cupping die E. While this is being done it will be evi
dent that the pressure due to the area of A is being 
exerted on the plate closing tool, thus squeezing the plates 
together. In the 100-ton machine this pressure amounts 
to 40 tons, the balance of 60 tons being exerted on the die 
for forming the rivet. If the work is very heavy, by 
opening the valve B to exhaust, the pressure is released 
from A, and the whole 100 tons due to the main cylinder 
G is put upon the rivet head, hut this occurs after the 
plates have been closed, and the rivet to a large extent 
formed, so that “ washering ” is impossible. The actual 
time occupied in closing a rivet is no longer than it is with 
the ordinary direct action machine. The two plungers J K 
are the automatic returning rams, these, together with the 
usual arrangements for adjusting the stroke to meet any 
variation in length of rivets, or thickness of plates, being 
well known as having formed part of Mr. Tweddell’s 
original design. It will be observed that the cupping tool 
is practically flush with the top of the cylinder, this object
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or if you had a number of clamps shaped like a vice to clamp the 
two flanges together, but capable of having the screws relaxed 
while the one flange was being turned round, I should have little 

court of law would hold this to be a mere mechanical

being attained without cranking the die, or throwing any 
undue strain either on the die, or the working parts.

In addition to the arrangement as described, the machine 
can also be worked for lighter rivetting without using the 
large ram
closing tool and substituting a cupping die, and using the 1 
small ram G by means of the valve B. This is a great 
convenience, as with these long gap machines the whole of 
a marine boiler furnace can be rivetted up, as well as the 
joints to the combustion chamber, besides which there is 
always a lot of odd work to be done in a boiler yard for 
which a comparatively small pressure will suffice. Another 
advantage of the arrangement is the facility it affords for 
flush rivetting. We hope to describe how this is done on 
a future occasion. For the present we will only say that 
we believe the difficulties in doing this class of work by 
machinery have been entirely overcome.

The arrangement of valve levers is clearly shown. 
There are only two, and in some cases they are worked by 
a foot treadle. As a rule, however, there is no advantage 
in this, as when the machine is fitted with an overhead 
hydraulic crane—as is generally the case—the crane valve 
levers are placed alongside those shown in the engraving, 
and one man then does all the lifting and adjusting, as well 
as the working of the rivetter. In some cases users 
require gear to adjust the length of stroke automatically, 
and such gear was fitted many years ago by Mr. Tweddell. 
It is, however, not recommended by him. Indeed, it is 
quite evident there is considerable risk in its use, as it 
really does away with one of the chief advantages of 
hydraulic rivetting, viz., its uniform pressure under all 
conditions. This is its principal advantage over geared 
machines. Suppose, for example, a rivet to be too long: 
Then the ram only stops the sooner, and makes a larger 
head, but puts on a definite and known pressure; while,

LEGAL INTELLIGENCE.
JOHN GWYNNE V. DRYSDALE AND CO. doubt that a

variation. But supposing the pumps made by the respondents 
were intended to be moved round to definite angles by taking out 
the bolts and changing the bolt-holes, it is a very different question 
whether a pump so made, capable of being turned only to definite 
angles, determined by the number of bolt-holes through which the 
bolts pass, would be a mechanical variation of this design. As at 
present advised, I think it would not; and I think that is also the 
opinion which Professor Tait is inclined to come to, because in the 

supposed you have nothing more than the means of turning 
the pump upon a hollow bearing, which is a very well-known 
elementary mechanical part, and a mode of clamping entirely 
different, not only in external form, but in principle, and not 
admitting of the clamping at any required angle. It is necessary I 
should dwell a little upon this, because the specification sets out by 
saying, “ I arrange the pump case with the suction and discharge 
pipes to swivel, so that the suction and discharge pipes can be set 
at any angle without interfering with the driving engine;” and 
then in the claim the thing claimed is described to be “the arrang
ing the pump case to swivel, substantially as hereinbefore described, 
with reference to the accompanying drawings for the purpose 
specified.” Now, reading these two passages together, and with 
reference to the description, we think that the claim was for an 
attachment of the pump to the motor frame which would allow 
the pump to be placed at any angle, and not merely at certain 
definite angles, and that the arrangement or means for securing 
the pump to the motor frame when it was in use must be substan
tially of the character described in this specification and drawings 
—that is to say, it must be a clamp allowing of continuous motion, 
and not merely a series of bolts that may be taken out and replaced 
in successive positions. While I have thought it right to state our 
view upon this part of the case, because we have had some indica
tion that possibly swivelling pumps of that kind may hereafter be 
made; yet, strictly speaking, the question raised by the evidence 
here is, whether Mr. Drysdale ever made pumps which are capable 
of being used in this way at all. There are some little variations 
in the evidence on the subject, but I think the weight of the 
evidence in relation to the defenders’ pumps is to this effect, that 
unless the holes were bored for the purpose of being interchange
able, so that each hole of the one flange might be successively placed 
opposite the holes in the other, it would be impossible to secure 
the pump in successive positions, because the bolts would not fit. 
That would be the case even supposing the bolt-holes were placed 
approximately at equal distances, as they usually are, for the sake 
of symmetry, and equal distribution of strength. There is no 
doubt as to how the operation of boring is done, when the bolt-holes 
are not intended to be interchangeable. First, the holes are laid 
off on the one plate and bored, and then that plate is placed in 
juxtaposition to the other plate, and the holes in the other plate 
are bored through from those of the first, and they are bored so 
that the bolts are to fit them tightly. Now, unless all the holes 
were placed with absolute accuracy on the same circle and at abso
lutely equal distances, the result would be, that after one of the 
plates is turned round less than a circle, the holes in the two 
plates would not be simultaneously opposite each other, and there 
is no evidence that any attempt was made on the part of Messrs. 
Drysdale’s foreman or workmen to secure that equidistance of the 
holes which would admit of the two flanges being bolted together 
in different positions. No doubt it might be so. The gentlemen 
from that establishment quite candidly admitted it might be so, 
and I have no doubt occasionally it would be so, but they do not 
think, and nobody has said, that holes which are not drilled for 
the purpose of being interchangeable would, in the general case, 
be found to be so, or that that would be a mode which the maker 
would use if he intended the flanges to rotate face to face. It 
seems quite certain, according to the evidence of Messrs. Drysdale’s 
people, that they never went through the proper process of manu
facture to enable such a result to be obtained. The evidence of 
Mr. Morton, to whom I put some questions on the subject, is quite 
conclusive. He says that very great care must be used; and he 
described the means of obtaining absolute equidistance on the part 
of the bolt-holes, and he said it was impossible that any person 
who received a pump in which these precautions had not been 
taken could bore holes such as would admit of the pump being 
swivelled—that it would have to be taken to a shop, and the holes 
bored by the aid of the proper tools and machinery. When we 
come to the actual machines made by Messrs. Drysdale, only three 
cases were founded upon by the pursuer. The first was the case 
of a pump that had been supplied'to llamage and Ferguson, of 
Leith, and it appears that in this instance the flanges of the pump 
were not circular, but what is called D-shaped, one side being a 
straight line and the other a curve, and the straight side was made 
to rest upon a bracket cast on the motor frame, and therefore it 
could not be turned round. It is said that by withdrawing the 
one plate from the other until it cleared the bracket, it might be 
turned round to an angle and then replaced. I do not know how 
far that is practicable, but the bolt-holes would certainly not be 
opposite each other, because they were not equidistant, and the 
arrangement of the flanges and holes was such as would only be 
adopted for a fixed overhanging pump. In the case of the machines 
that were supplied by Messrs. Drysdale to the contractors for the 
Forth Bridge, I think some of them were of the same construction, 
and some had circular flanges; but Mr. Arrol, who desired for 
some special purpose to alter the angle of the suction and dis
charge pipes, caused the two plates to be detached and the angle to 
be altered, and then he found that the plates would not fit. What 
corresponds to the trunnion—the circular projection on the one 
flange intended to fit into the other—was not concentric with the 
driving shaft; and consequently, when the flange was turned 
round, the two parts of the bearing through which the axle was 
to pass were not opposite each other, and the axle could not have 
been passed through the pump in that position without being 
strained or broken. There could not be stronger evidence that the 
machine in question was never made for the purpose of being 
swivelled; and 'there is nothing to show that if the experi
ment had been tried upon the other pumps supplied to the 
Forth Bridge contractors, any different results would have 
been obtained, or are to be expected. Then, further, it has been 
shown that if Messrs. Drysdale’s object was to make a non-rotating 
pump to hang to the motor frame, they could not well have 
adopted any other mode of connection than that which they had 
adopted. It would be quite contrary to sound mechanical prin
ciples merely to bolt the two flanges together without a central 
boss or projection. It need not be circular; it might be square or 
any shape; but there must be some projection to bear the weight, 
and relieve the bolts from the weight, and also to relieve them 
from the stress which would be otherwise put upon them by 
the revolution of the pump. No doubt these projections are 
generally made cylindrical, because that is the easiest way 
of making them. They can be turned to the same gauge in the 
turning lathe, and the one will readily fit into the other. No 
better way has been suggested, and therefore we may take it that 
Messrs. Drysdale have just made a connection between the pump 
and the motor, as any honest maker would do who intended 
to make a fixed pump, and not to copy the patent. All that can 
be said is, that if the plates were taken off and re-turned, and new 
holes bored in them, you might get a pump which would swivel; 
but surely it can never for a moment be contended that this would 
be an infringement of the patent, assuming the object is not 
to make a swivelling pump, but one of the ordinary description. 
The only remaining point in the case is the order or offer which 
was made to execute a swivelling pump. It is rather a peculiar 
order. There were two cases—there was one spoken to yesterday, 
and one this morning. The case spoken of yesterday depends 
entirely upon the impression made upon the mind of the witness 
who spoke to it—Mr. Beal. Mr. Beal went there—I don’t think 
he is to be blamed at all—but he went there by arrangement with

The following is the judgment or opinion delivered by Lord 
at all. This is accomplished by removing the j M'Laren in the case to which we have referred on two recent

occasions:—
Lord M‘Laren : After conferring with Professor Tait, who is 

acting as scientific assessor in this case, I do not think it necessary 
to call upon the respondents’ counsel. Indeed, as we mentioned 
at an earlier period of the proceedings, our impression has been 
throughout that a case of infringement has not been established; 
but I am glad that the evidence for the respondents has been 
taken, because there are some points that have been elucidated 
more fully than they were by the evidence for the pursuer, and 
that irrespective of their bearing in favour either of the one party 
or of the other. This is an application for interdict against the 
contravention of the letters patent taken out by Mr. Gwynne for 
improvements in centrifugal pumps, the improvement consisting in 
an arrangement whereby the pump shall be made to turn round 
or swivel in relation to the frame of the engine or motor, so that 
its suction and discharge pipes may be placed at successively dif
ferent angles to the perpendicular. We have nothing to do with 
the mechanism of the pump itself. I understand that the centri
fugal pump is a pump in which the water is lifted by the revolution 
of vanes, which takes the place of the reciprocating movement in 
the common pump; but that really does not enter into this case at 
all. Now, we have no doubt, upon the evidence and the explana
tions that have been given, that this is a useful improvement, and, 
as described in the specification, it is the proper subject of a 
patent. It appears that Mr. Gwynne had been asked by some of 
his customers whether he could not supply a pump in which the 
direction of the suction and discharge pipes could be altered, and 
he reflected, and came to the conclusion that the best way of doing 
so was by changing the adjustment of the whole pump case, instead 
of attempting to impress such a movement merely upon the pipes, 
and we have had reasons given why this was the proper way of 
accomplishing the object. The mechanism described is of a very 
simple character. Of course, it is not claimed that any of the 
mechanical parts are new. The claim is for accomplishing the 
object of swivelling the pump by a suitable combination of known 
mechanical arrangements; and the mechanical appliances are
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SECTION THROUGH CENTRE OF BOGIE •

SWIVEL BOGIE LOCOMOTIVE BY THE VULCAN FOUNDRY COMPANY.

on the other hand, if the rivet is too short, the ram travels 
further, but still exerts the same closing pressure. The 
same, of course, applies to passing over different thicknesses of 
plates. Hence any tappet or other gear arranged to cut short 
the outward stroke at any point is most dangerous, and 
the machine might as well he a geared one with fixed 
range. The same objection does not, however, apply to 
stopping the return motion of the ram, which has 
nothing to do with closing the rivet, and this is effected 
in a very neat manner by the arrangement shown by 
means of which the water consumption is greatly econo
mised if a quantity of short rivetting has to be done. A 
tappet bracket N is attached to the main cylinder, which, 
it will be remembered, moves, and which as illustrated is 
shown at the back of its stroke. On the centre pin U, at 
the end of the lever U B, works a quadrant O with a 
number of steps in it, and these steps, by means of the 
lever P, can be successively brought in front of the tappet 
bracket N. The lever U R is fixed to the spindle by 
which the valve is worked, so that as soon as the tappet 
engages with the quadrant, it is carried round, and closes 
the exhaust, so stopping the return of the ram. The 
various steps permit of this action taking place at different 
parts of the stroke, regulation being effected by a simple 
movement of the hand lever P.

The quality of the work done by these machines is, as 
might be expected, of a very high class, and at the 
Exhibition may be seen some very fine specimens, 
among which we will only mention some plates, joined 
together by rivets 2in. diameter. We understand that 
machines of this type have been supplied to Messrs.
Maudslay, Sons, and Field; H.M. Dockyard, Keyham; 
and many of the leading boiler-makers both in this 
country and abroad. In conclusion, we may say that 
this machine seems to us to embody all the essential 
qualities of a first-class rivetter, suitable for turning out 
the very best work, and we are pleased to see that Mr.
Tweddell, though first in the field, has laid himself out 
to meet the latest conditions of boiler rivetting demanded 
by the high pressures now being used in modern marine 
engines.

In further illustration of the swivel bogie locomotive 
which we illustrated in our last impression, we now give 
a transverse section showing the arrangement of the 
bogie.

Naval Engineer Appointments.—The following appointments 
have been made at the Admiralty:—Harry W. Wilkins, engineer, 
to the Express; and Charles J. Cock, engineer, to the Repulse, for 
service in the Ariel,

these—the flanges of the pump and the engine frame are to be 
bolted together; but as the pump overhangs, and its weight is to 
be borne by the flange of the engine seat or motor frame, it is 
necessary that there should be a trunnion or cheek, or some pro
jecting part of one of these flanges, which is made to fit a corre
sponding depression in the other; so that the weight of the over
hanging pump shall be to a large extent borne by this projection, 
and not thrown upon the bolts which couple the two plates 
together. That would be necessary in any case of an overhanging 
pump, although it were not intended to be swivelled. But where 
it is intended to be swivelled, care must of course be taken—first, 
that the flanges, if plane, have their plane surfaces truly at right 
angles to the axis of the shaft that is to pass through them; 
secondly, that the trunnion, or whatever is its proper name, should 
be a true cylinder or surface of revolution; and thirdly, that the 
cylindrical surface should be concentric with the shaft. These are 
conditions which, I should imagine, would occur to every person 
having even the most elementary knowledge of mechanics, and 
certainly to any engineer who is setting about such an inventio 
this. It is not only necessary that the pump should rotate for the 
purpose of adjusting it, but also that it should he securely clamped 
and fixed at the required angle when it is working, and that is 
provided by an arrangement which I need not describe in detail. 
There is an annular slot with a T-shaped section cut in one of those 
flanges, in which the heads of the four—or other number of—bolts 
are confined, so that the bolts are capable of moving round the 
annular slot, but not of being pulled out. These pass through 
holes in the other flange, and are secured behind it by nuts. The 
result is—and I believe in this I am also expressing the opinion of 
the learned assessor—that the merit of this invention or improve
ment consists in this, that you have the power of free rotation to 
any required angle, the power of moving the rotating pump case 
by simply slackening the screws without displacing them, and the 
power of clamping the pump at any angle that may be required. 
There might be other mechanical means of accomplishing these 
objects, but they are certainly accomplished by the movement 
which is described in the specification, and, in the opinion of the 
assessor, accomplished in a very efficient and practical 
Therefore there can be doubt that the patent is a good patent if 
it has not been anticipated; and we have not had any evidence 
that deserves consideration on the subject of anticipation, because 
we are quite clear that neither the patent of Mr. Bessemer nor the 
patent of Mr. Newton, which professedly relate to other subjects, 
is an anticipation of this improvement for the purpose of swivel
ling. The important points are, that the rotation may be made 
without disengaging the screws so as to interfere with the stability 
of the pump, and that those screws can be clamped in any angular 
position. It is easy to see that any improvement of this kind 
might he varied by mechanical appliances. If an infringer leaves 
out some part of the inventor’s design which, though useful, is not 
essential to it, this would be a colourable variation of the patented 
invention. It would be doing in a less perfect way the thing which 
the inventor has patented. If an infringer makes use of an 
inventor’s design with improvements of his own, that would also 
be a colourable variation of the invention, and it will be so where 
a part or parts of the inventor’s design are varied by the substitu
tion of chemical or mechanical equivalents for one or more of the 
elements of the inventor’s design. If you had, for example, a slot 
cut upon the outside of one of the flanges instead of on the inside,
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NOTES FROM LANCASHIRE.Mr. Gwynne, to find out information; and he made proposals for 

the supplying of pumping engines; and he says that Mr. Drysdale 
offered to make him a swivelling pump if he desired it, but he did 
not give an order. Mr. Drysdale does not remember having said 
so; but as he did offer in writing to make a swivelling pump 
for another person, I think it is very likely that Mr. Beal’s recol
lection is correct. Drysdale certainly made an offer to Mr. Allan 
in the letter which we have in process. Well, in the first place, 
these cases are open to the observation that they were both offers 
obtained from Mr. Drysdale by persons who were seeking for 
evidence of a contravention of the patent, and it is quite certain 
that Drysdale never supplied swivelling pumps to any previous 
customer. Further, the offer is a very general one. He does not 
say that these swivelling pumps which he was to supply were to be 
according to the description in Gwynne’s specification. We have 
been shown a model of the machine intended to be supplied, but I 
do not know that that was necessary to the case. The patent does 
not claim every mode of swivelling a pump; indeed I do not think 
a legal specification could be drawn such as would embrace every 
arrangement of swivelling—at all events, it was not so done here, 
and I cannot assume that the intention was to infringe the patent. 
The presumption is always in favour of innocence, and I must 
assume that Drysdale meant to supply something which was not a 
contravention. If Mr. Allan had allowed the arrangement to go 
on, and had ordered a swivelling pump, we would then have seen 
what it was like, and possibly a case of infringement might have 
been made out; but the mere statement that the offer was made 
to supply a swivelling pump if desired, unaccompanied by any 
evidence of positive infringement, is not such evidence as in my 
opinion would justify the Court in granting an injunction or inter
dict against contravention. These interdicts are very inconvenient 
to manufacturers, because they are hampered in doing many things 
which they may think legal or permissible by the fear that they 
may possibly be brought in for penalties for breach of interdict, 
and I am quite clear that the circumstances I have last mentioned 
are insufficient to support an interdict. The result is that, while we 
are of opinion that this is a useful invention, and properly described, 
and that there is no objection to the patent as a patent, we are not 
of opinion that the respondents have infringed the patent, and, 
consequently, they are entitled to be absolved from the conclusions 
against them, or to have the action dismissed, with expenses.

THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS.

{From our own Correspondent.)
Manchester.—There is no new feature to notice in the iron trade 

of this district. An absence of demand is still the prevailing 
characteristic of the market, and although prices nominally are 
unchanged, this is an indication not of any firmness in the market, 
but rather that makers have got down to a point beyond which 
further concessions are practically impossible, and the question is 
simply how soon the limit of producing iron at a loss will be 
reached.

There was a very flat market at Manchester on Tuesday, with a 
poor attendance, many representatives of the engineering branches 
of trade being absent at the Lincoln meeting of the Institute of 
Mechanical Engineers. For pig iron the inquiry continues ex
tremely small, and for the most part where transactions are 
reported, they are limited to small retail parcels. For both local 
and district brands the top price obtainable in the open market is 
about 38s. Gd., less 2£ per cent., and there are one or two sellers at 
Is. per ton below this figure. Outside brands are very low in price, 
Glasgow warrants having again receded to old figures, whilst North- 
country iron is offered here at prices lower than ever. For some of 
the best Middlesbrough iron 41s. 4d. net cash, delivered equal to 
Manchester, is quoted, but there are g.m.b.’s offering in the market 
at under 40s. per ton delivered here.

The hematite trade continues in a very depressed condition, 
with extremely low prices ruling for anything like quantities, and 
the average quoted figures for delivery into the Manchester district 

about 51s. to 51s. 6d., less for good foundry qualities.
The manufactured iron trade remains in much the same con

dition as last reported. One or two of the large makers are still 
kept fairly busy, but it is only with great difficulty that orders are 
got, and the prospects of keeping works going during the winter are 
very discouraging. In most cases forges are but very indifferently 
supplied with orders, and business is only possible at unremune- 
rative rates, averaging £5 5s. for Lancashire and North Stafford
shire bars ; £5 15s. for local made hoops; and 10 15s. per ton for 
sheets delivered into the Manchester district, whilst North-country 
plates are obtainable at very little above the price of bars.

It is only in exceptional cases that slackness is not reported in 
the engineering trades, and districts which up till quite recently 
were tolerably busy are now experiencing the almost complete 
absence of new work coming forward, which is so prevalent gene
rally. The report issued this month by the general secretary of 
the Steam Engine Makers’ Society shows a slight decline in the 
returns as to employment, which now give about 4 per cent, of the 
members in receipt of out-of-work support. As regards trade, the 
returns show no very material change, but the general tendency is 
slightly worse. In the Manchester and Salford districts trade con
tinues moderate, but the strike in the cotton trade has had a 
depressing effect upon employment in some of the outside districts, 
and at Freston, Burnley, and Blackburn employment is rather 
slack. In the shipbuilding districts of the north-east coast a slight 
improvement is reported, but for the country generally the returns 

only moderate, and in isolated districts trade is returned as 
bad. This is the case at Leeds, whilst at Sheffield and Birming
ham it is only moderate, and fluctuating from bad to moderate at 
Liverpool and Birkenhead.

At the annual meeting of the Iron Trades Employers’ Associa
tion, Mr. C. D. Holmes, of Hull, was elected president for the 
ensuing year, and a special resolution was unanimously passed 
recording the cordial thanks of the members for the great services 
rendered by Mr. John Robinson, of Manchester, in connection 
with the important question of rating machinery used for industrial 
purposes, more particularly in connection with the Bill now before 
Parliament, as also for his long-continued and valuable services in 
every department of the Association from its establishment in 1872 
down to the present time, and by acclamation Mr. Kobinson was 
elected a life vice-president of the Association.

The chief event of the week in this district has, of course, been 
the successful passing of the Ship Canal Bill through the Houso 
of Commons Committee. Although the scheme has left the hands 
of the Committee burdened with one or two conditions and altered 
slightly in some of the details of construction, from what I can 
gather the promoters seem to be well satisfied with the result of 
their efforts. As soon as matters get into more settled shape I 
shall be able to obtain the details of the scheme as it is affected by 
the amendments of Committee, and the programme which the 
promoters set before themselves for carrying the Bill into practical 
effect.

The most recent development of electricity as a motive power 
for tram-car propulsion has resulted in what is at present a failure 
on its first practical application to actual traffic requirements. This 
system is the invention of Mr. Holroyd Smith, of Manchester, and 
some time back I gave a description of an experimental car and 
line, with which the first trials of the system were made at Man
chester. It will, however, perhaps be as well to recapitulate the 
main features of the invention. The chief feature is that the car 
is not burdened with accumulators, but picks up its electricity for 
driving as it performs its journey, the electricity being generated 
in a fixed station at some convenient point on the line. F’or this 
purpose the track is constructed with a central underground 
chandel, having a narrow slit in its surface, for communication 
between the electric motors in the car and the electric conductors 
within the channel. Two conductors are provided which convey the 
positive electricity, and the return is made by means of the rails, 
which are electrically connected one with the other. Communica
tion with motors on the cars is effected by means of a collector 
which runs upon the conductor within the channel, and is connected 
by insulated copper bands with an electrical terminal underneath 
the car. This system has been laid down at Blackpool for propelling 
cars along the promenade a distance of two miles, and last week a 
portion of it was gone over by the Board of Trade inspector, the 
cars being run along a short length of the line, but the result was 
not sufficiently satisfactory to secure the usual licence from the 
Board of Trade for the public working of the line. The failure, 
however, has not been due to any imperfection in the electrical 
means for driving, but to the manner in which the line has been 
laid down, which is certainly open to very considerable objection. 
From an inspection of the central channel, which, of course, is the 
source of the motive power, there would, however, appear to bo 
considerable risk of this becoming so frequently choked up with 
dirt, stones, or other material, as to seriously interfere with the 
regular working of the car. This, of course, has not yethad the test 
of actual working; but I noticed that in many portions of this 
channel the narrow slit was so completely blocked up that the 
collector would have no chance of clearing its way through, and 
the car would, of necessity, be brought to a stand. As to the 
laying of the line, this defect is to be remedied without delay, and 
it is to be hoped that this, the most complete experiment yet 
made in electric driving, will then have an unrestricted opportu
nity for a full and complete test of its merits.

The demand for all descriptions of fuel continues dead, and 
where collieries are working more than three to four days a week 
heavy stocks are accumulating. It is only in very exceptional 
cases that there has been any announced reduction on the quoted 
rates of last month; but the actual selling prices are very irregular, 
sellers, where anything like quantities are concerned, being content 
to take what prices they can get; and list quotations are little 
more than nominal. At the pit mouth best coal averages 8s. to 
8s. fid., seconds, 6s. Gd. to 7s.; common round coals, 5s. to 5s. Gd.; 
burgy, 4s. 3d. to 4s. !)d.; best slack, 3s. Gd. to 4s.; and ordinary 
qualities, 2s. Gd. to 3s. per ton.

In the shipping trade there has been rather less, doing, and 
steam coal delivered at the high level, Liverpool, or the Garston 
Docks, is to be got at Gs. i)d.; but the average prices for good quali 
ties remain at 7s. to 7s. 3d. per ton.

Barrow. — The business doing in hematite pig iron is even 
more restricted than ever, and there are indications that there 
will be a necessity to further restrict the output; indeed, at

(From our own Correspondent.)
The improved prospects of the country consequent upon the 
welcome rains must reflect upon the iron and steel trades. This 
week, therefore, the outlook must be declared more satisfactory, 
although the amount of work doing at the mills and forges is not 
an increase over last report. Indeed, Bank Holiday has been 
seized upon by ironmasters as a welcome pretext for delaying the 
start of the mills and forges this week to a somewhat later date 
than usual.

Orders are not very abundant in any branch ; in some depart
ments they are particularly short. During this month, however, 
an improvement in the colonial and foreign demand should be 
experienced, since August is generally the month when the shipping 
business is at its height.

Thin sheets and tin-plates are in better inquiry that any other 
class of iron. American, colonial, and Continental orders are 
alike good in the branches specified, and several of the leading 
makers are fully engaged. The restriction policy in the tin-plate 
trade, though not extending to the East Worcestershire works, has 
yet strengthened East Worcestershire prices.

Considerable inquiries are also upon the market this week for 
galvanised sheets for the Antipodes, the Cape, and South America. 
Some of the last-named orders are coming through merchants in 
Germany. The prices attached are in nearly all cases unsatisfac
tory except when the orders are indented. Selling prices vary 
greatly according to the brand. Some firms are content to accept 
£10 15s., and occasionally even less, for 24 w.g., bundled, 
delivered Liverpool, while others of sterling repute demand £12. 
Black sheets of the same gauges are £G 15s. to £7 5s., delivered to 
local consumers’ works; and 27 w.g., £7 10s. to £7 15s., some 
makers asking £8. Plates are £7 to £8, and superior sorts £8 10s. 
to £0.

Marked bars are upheld on the basis of £7 10s., with £8 2s. Gd. 
as the Earl of Dudley’s quotation. Other makers, however, will 
sell bars which they declare to be no whit inferior at £7. The 
demand for these best quality irons is very limited just now. 
in the descriptions for which £6 10s. and £6 is accepted that most 
business is doing. Common bars are £5 10s. down to £5 5s. and 
even £5 2s. Gd. per ton. Hoops are £5 10s. to £6 for export quali
ties, and gas tube strip is abundant at £5 5s., with a moderate 
demand.

The makers of chain and cable iron are just now having a dull 
time of it; there is also but a limited demand for strips, and with 
respect to angles and plates, local firms are in strong competition 
with other districts.

Strip iron is being offered to the lock makers upon very favour
able terms, and it is in consequence of the low prices at which they 
are able to secure their supplies of iron—prices which they them
selves confess are simply astonishing—that hardware manufacturers 
in Birmingham and South Staffordshire, as a whole, can manage 
to accept current meagre rates for the manufactured goods, and 
yet make some sort of profit. Iron padlock makers are offered 
strip iron at £5. Six months ago the price was about £5 15s. 
Strip for best rim and mortice lock-making is quoted £G 15s. to 
£8 15s., according to quality.

There is a fair demand for some qualities of pig iron, chiefly in 
foundry pigs. Quotations are fairly regular, and do not show 
much further weakening tendency. Official prices—generally sub
ject to a rebate for large parcels—range from about £3 to £217s. Gd. 
for all-mines; part-mine, £2 5s. to £2 ; common iron, £1 17s. Gd.

• to £113s. Gd. per ton. Hematites are 52s. Gd. to 54s., delivered. 
Derbyshire pigs are 38s. to 40s., delivered. Some Derbyshire 
representatives on ’Change this week firmly declined to accept 39s. 
at stations. Makers declare that £2 17s. Gd. for all-mines is rela
tively 7s. Gd. per ton cheaper than marked bars upon the existing 
basis.

The unsatisfactory condition of South American finance continues 
to operate against business with certain markets out there. Never
theless, from the Argentine Republic and two or three other 
centres valuable orders are coming forward for miscellaneous 
machinery, tools, implements, and other hardwares.

A large out-turn of certain classes of hardwares continues in this 
district on Australian account, and some young merchant firms, 
who boast that they are “ doing business on altogether new lines,” 
are receiving excellent order-sheets.

Certain manufacturers in the edge tool, wrought iron tube, 
shipping tackle, stamped hollow-wares, and one or two other 
branches, are in receipt of such good lines that they would have 
been glad if there had been no holidays this week, and these firms 
speak of business as having an improved outlook.

Steps are being taken by the committee of the Operative Nail- 
makers’ Association to arrange, if possible, for a meeting in Bir
mingham of the whole of the employers in Staffordshire and East 
Worcestershire, with the view of inducing them to adhere to the 
1879 list prices. The operatives state that since 1875 working 
prices have been reduced 40 or 45 per cent., and that what is 
wanted is unity of action between the masters of Bromsgrove and 
“the up-country districts.”

It is noteworthy that notices are now being served by Mr. W. 
B. Scott, the Government Inspector of Mines for South Stafford
shire, on owners of disused pit shafts, calling upon them to cover 
them with brick domes or iron plates in accordance with section 41 
of the Coal Mines Regulation Act of 1872. Non-compliance with 
the notice may render a person liable to a penalty of £20 for each 
shaft left unprotected. This action is a rather new departure in 
South Staffordshire mining experience.

The action at Stafford Assizes, to which reference was made last 
week, in which the Hanley Colliery Company were sued by Mr. 
T. B. Shuflflebotham for £1000 damages to house property, 
quent upon defendents’ mining operations, has resulted in a 
verdict for the plaintiff with damages £225.

At the half-yearly meeting of the Union Rolling Stock Company, 
Birmingham, the chairman announced that they had not been 
entering into new contracts in consequence of the quietude in trade, 
but that, probably in the course of the next six months, they would 
again be extending their operations, and taking up more business. 
In the meantime it would be seen that they had been progressing 
at a very rapid rate, comparing their position now with what it had 
been two or three years ago. In common with other people, they 
had suffered from the continued depression of railway business in 
America; but they might congratulate themselves that they had 

On I riday last the screw steam tug White Rose left Chepstow escaped from that period with losses which, although not ascer- 
with a, select party for the purpose of proceeding down Channel on tained at the present time, were likely to be extremely small in 
her trial trip. On arriving in Cardiff Roads she received orders to comparison with the large amount of business that had been 
proceed to Plymouth, where she arrived on Saturday at noon, done.
leaving again at 8 p.m. the same evening with the fine American Renewed serious complaints were made at a monthly meeting 
ship Cheesebrough, 1500 tons, in tow for Cardiff, where she arrived of the South Staffordshire Mines Drainage Commissioners, held in 
on Monday morning at 2 a.m., thus proving her ability for long Wolverhampton on Wednesday, concerning the heavy expenditure 
towing, for whioh she was specially designed by Mr. M. W. Aisbett, which is being entailed upon the Commission through the unsound 
superintendent engineer to the owners, Messrs. D. Guy and Co. condition of the bottom of the Birmingham Canal. The Commis- 
Her principal dimensions are:—Length, B.P., 95ft.; beam, sioners urge that the bulk of the surface water that finds its way 
extreme, 19ft. Gin.; depth of hold, lift. Sin. She has been fitted into the mines, and that they have to pump up again, comes from 
by the builders with compound surface condensing engines, having leaks in the bed of the canal. Tests, which have already been 
cylinders 20in. and 38in. by 24in. stroke, and a boiler 12ft. Gin. by made at various points, sufficiently prove this, and the Commis- 
10ft., designed for a working pressure of 80 lb. This is the fifth sioners now complain that the Canal Company are placing every 
screw tug built by Messrs. Edward Finch and Co., of Chepstow, possible obstacle in the way to prevent further tests, since they 
lor the same firm. fear the heavy expense which they would have to incur in repair

ing the bottom if the leaks were discovered. The Canal Company 
further refuses to contribute in any way towards the Com
missioners’ expenses. One of the Commissioners gave notice 
that unless by the October meeting a more satisfactory state 
of things had been arrived at, he should move that the com
pulsory powers of the Commissioners be put in force against the 
Canal Company,

;ut
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AMERICAN NOTES.
(From our own Correspondent.)

New Yoke, July 24th.
THE question most disturbing the financiers of this city is how 

to invest the idle millions. The surplus above the legal reserve in 
national banks alone is 65,000,000 dols. But few acceptable oppor
tunities for investment exist. Railway securities are avoided, 
especially new lines; the public has been fleeced so often that it is 
difficult now to put good securities on the market. High autho
rities in finance and in railway management insist that a mistake 
is being made in not pushing railway building now, rather than

Between two and three

arc

when material will cost 10 per cent. more, 
thousand miles of road will be constructed this year. An effort 
will be made to create, by Act of Congress, a National Railway 
Commission, with power to investigate and recommend.

Three locomotive works have orders enough to run full time, 
while all the rest are running from one-half to one-fourth time. 
Car works average one-half time; Steel rail mills are all on full; 
structural iron-makers are well supplied with summer orders, and 
bridge works are busy. Bar mills produce one-half capacity; pipe 
mills are on double time, and plenty of business is coming along. 
The western nail mills are all idle, and stocks are getting light, 
Eastern factories have reduced production by four weeks’ suspen
sion, but prices are still low, because the productive capacity 
throughout the States is nearly thirteen million kegs per annum, 
while the consumption is between seven and eight million kegs. 
When projected bridge iron making capacity is completed, the 
increase will be 15 per cent, over present production. The bridge 
builders are busy; next come rail makers, then pipe makers.

The anthracite and bituminous coal trades are fairly active. The 
anthracite output for first six months of this year was 12,701,322 
tons, or 457,961 tons less than first six months of last year. The 
production for the last half will be eighteen million tons. The 
bituminous production is about equal to last year.

The utilisation of natural gas in Western Pennsylvania is ex
tending. All the mills but one, and all the glassworks, are now 
successfully using this fuel.

The Alabama coal-field is being rapidly developed. Mines are 
running full time, and valuable markets are being built up at New 
Orleans, Mobile, and Pensacola. Wages paid, 50c. to 65c. per ton. 
New York parties are pushing railroad construction through the 
mineral regions of this State, in order to expand shipping facilities 
and bring important coal markets within easy reach. New mining 
territory is being opened in several States. The miners are 
attempting a national organisation. Prices of fuel are extremely 
low in all markets. Demand is irregular. The lumber trade is 
very active. Building is pushed with great vigour. This year’s 
expenditure in this city for building will reach sixty million dollars; 
in Philadelphia thirty million dollars. Small industries are 
springing up in the Southern States, and much encouragement 
is given to further investments. Small failures are numerous. 
The masses of the works are well employed. Cost of subsistence 
is declining. The conditions are favourable for the revival which 
is spoken of as probable by shrewd observers.

Pig iron is 16 dols. to 18 dols. for foundry, and 14 dols. to 16 dols. 
for forge; bar iron, l'40c. to 2c. per pound ; refined cast steel, 8c.; 
Bessemer, 3c.; and steel rails, 26 dols. to 27 dols.; old rails, 16'50 
dols. to 17 dols.; structural iron, 2c. to 3c. per pound; copper, 
11c.; lead, 3'65c.; pine lumber, per m., 16 dols. to 18 dols.; oak, 
55 dols.; yellow pine flooring, 30 dols.; stocks large; brick, 5 dols. 
to 6'50 dols. per m.; cement, 2’75 dols.; stone, 75c. to 1 dol. per 
cubic foot. All kinds of building material are firm. The con
sumption of iron, steel, hardware, machinery, &c., has been 
unusually light for twelve months. Manufacturers think that the 
law of compensation will manifest itself in this branch as in 
others, and that the autumn and winter months will bring out 
sufficient demand to effect margins. The midsummer activity is 
far from disappointing.

conse-

LAUNCHES AND TRIAL TRIPS.

The Bath and West of England Society is doing a good deal in 
experimental farming work, such as testing the value of manures. 
The Society might add to its growing popularity by announcing 
competitive trials of farming machinery and implements, and 
offering medals for the best.
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in July, 1884, and 224,817 in the same month of 1883. There is 
about 40,000 tons less shipping on the stocks than twelve months 
ago.

Messrs. Barclay, Curie, and Co., of Glasgow, have despatched 
by rail to Plymouth the fifth couple of the twelve mahogany 
tenders they have been constructing for Government vessels, and 
the remaining two will soon be ready.

The past week’s Clyde launches included her Majesty’s s.s. Scout, 
a steel cruiser built by Messrs. J. and G. Thomson, of Clydebank, 
220ft. long, 34ft. beam, 19ft. depth of hold, and 1430 tons dis
placement. She is to steam 16J knots.

are daily adding to their stocks. The pig iron in Messrs. Connal’s 
store at Middlesbrough increased by 7550 tons during last month.

Competition for orders for finished iron is very keen, and 
unfortunately those obtained are few in number and insignificant 
in value. Prices remain as quoted last week.

The pig iron shipped from the Tees during the month of July 
amounted to 67,704 tons as against 77,069 tons shipped in June. Of 
manufactured iron and steel 23,473 tons were exported in July, 
against 38,859 tons in June. The principal items in July shipments 
are as followsTo Scotland, 24,835 tons; to Germany, 9750 tons; to 
Holland, 6615 tons; to Wales, 5975 tons; and to Belgium, 2855 
tons.

The directors of Messrs. John Abbot and Co., of Gateshead-on- 
Tyne, recommend a dividend of 6 per cent, for the financial year 
ending June 30th. This is at the same rate as has been paid for 
the last two years.

A report issued to their shareholders by the directors of the 
Consett Iron Company states that the profit marie during the last 
financial year was £60,122, out of which a final dividend of 10s. 
per share will be paid forthwith, and the special expenditure 
incurred by building new offices and altering their plate mills will 
be cleared off.

In view of the present extremely depressed condition of the 
Northern iron trade, it is not to be wondered at that the proportion 
of the cost of production payable to royalty owners should again be 
attracting attention. According to Sir Lowthian Bell, who has 
investigated the matter very closely, the accumulated coal and ore 
royalties on a ton of pig iron amount to 3s. 3d. per ton of pig iron, 
or 10 per cent, of the present market value thereof. It is precisely 
the same in amount as it was when pig iron was sold at £6 per ton. 
Indeed, considering that the purchasing power of a sovereign, 
estimated in necessaries of life, has largely increased of late, the 
above constant sum for royalties really represents much more 
value than it did. All concerned in the production or consumption 
of iron—in other words, the entire population of the country— 
may now very properly cry out against this oppressive tax. So 
many operatives being out of employment, and so large a propor
tion of employers being in a position scarcely more enviable, it 
does not seem right that royalty owners, who do nothing whatever 
for their money, should still be receiving value equal to, and 
indeed greater, than that which they did in the best of times.

Landowners under the pressure of unoccupied farms, or in the 
fear of such contingencies, have everywhere modified rents in a 
downward direction to meet the necessities of the times. But 
royalty owners have as yet done absolutely nothing. It has been 
suggested that a sliding scale might be adopted, making royalties 
vary according to the realised prices of pig iron, as is now so 
usually done, to settle wages rates. It is to be hoped that the 
Cleveland ironmasters will not let the matter rest until at all 
events some relief is afforded to the trade from this incubus. A 
meeting of royalty owners might be called, and the case clearly 
and forcibly laid before them. If they would agree to what is 
reasonable the thing would be settled; if not, other means must 
be sought to bring about the desired end. The whole nation must 
not be allowed to suffer because of the determination of a few to 
grasp to the utmost what they never earned, and what, in the 
opinion of many high authorities, no private individual ever had 
any right to at all.

some of the works notices have been given to workmen pending the 
early blowing out of furnaces. The output must of necessity be 
reduced to prevent the further accumulation of stocks, which 
already are very large. From all quarters there is a very quiet 
demand. Prices are easier, although not quotably lower, mixed 
parcels of Bessemer iron being quoted at 42s. 6d. per ton net at 
works. Steel makers are doing very little new business, and the 
orders in hand are comparatively few. The mills are working short 
time, not being employed more than one-third of the ordinary working 
hours. Shipbuilders have not secured any new contracts, and very 
few inquiries are being received from either home or foreign 
owners. So many steamers and ships are laying up for want of 
cargoes that the non-necessity for building new ones is apparent. 
Iron ore dull, with a very quiet demand, at prices varying from 
8s. 6d. to 10s. per ton. Shipping is very indifferently employed. 
The tower of the new municipal buildings, which had almost 
gained its height of 183ft., has given way, through, as is sup
posed, defective foundations. The tower is of heavy solid masonry, 
and has cracked and given way in several places. The Corporation 
of the town have ordered the contractors to pull down the upper 
portion of the tower, and the architect—Mr. Lynn, of Belfast— 
will shortly report as to the best means of meeting the diffi
culty. The steam trams in Barrow, which commenced to run 
a few weeks ago, are being well patronised by the public, and 
in a few months the extension of the tram system to Old 
Barrow, over the high-level bridge spanning the railway and 
docks, will be commenced.

WALES AND ADJOINING COUNTIES.
(From our own Correspondent.)

There is little of note to record in present iron and steel 
industry. About 5000 tons, principally rails, were shipped from 
Cardiff and Newport during the week. The most noticeable cargoes 
were 2500 tons to Madras, 900 tons to Valparaiso, and 300 tons to 
Rouen. But I am happy to be the bearer of good tidings, 
which may tell in a most favourable way on some of the 
Welsh works. A correspondent of mine in the Cape says that 
a friend of his in Sydney, prominently engaged in railway 
work, says that over eleven millions have been granted for 
new railways. This is giving a great impetus in the colony, 
and will soon be felt here. A better time for placing orders could 
not be found. The majority of the works are well supplied 
with stocks of pig—Cyfarthfa, for example, could take an immense 
order at a low figure, and work off with despatch; and though 
there are fears current of our stocks of foreign ores failing, this 
only applies to a few of the works. Dowlais, Tredegar, Ebbw 
Vale, and Blaenavon are well supplied. Last week nearly 30,000 
tons came to hand at Newport and Cardiff from Bilbao, and the 
fear of cholera coming to that port and interfering with our com
mercial arrangements is evidently telling with effect. The cholera 
has already affected our Barcelona and Carthagena shipments, and 
hence the increase from Bilbao. I should strongly advise the 
Welsh ironmasters to press for quick delivery, and lay in abundant 
stock.

The report of the Taff Vale Railway is to hand, and I note that 
a dividend of 10 per cent., and 5 per cent, bonus, is recommended. 
The capital expenditure of the last half-year has amounted to 
£143,758 15s. lid. In all respects the report is most favourable, 
and reflects highly on the ability with which the line is managed.

The Rhymney Railway dividend is, I hear, to be 10 per cent. 
The increase in iron ore traffic should tell well. The joint line of 
the Rhymney and Great Western into Merthyr is now complete, 
and will shortly be opened for passenger traffic. The Taff is work
ing a short line from their Merthyr terminus to Cyfarthfa Works.

While on the subject of railways, I may add that Sir Daniel 
Gooch is making preparations for a special train to run through the 
Severn Tunnel early in September.

Now that we are entering upon the colliery accident season, too 
much caution cannot be exercised, especially with so many reckless 
men amongst the collier fraternity. Last week I chronicled two 
cases, which were duly punished. This week two more colliers 
were punished for gross thoughtlessness in one of the Plymouth 
Mortgagees pits. They were detected in South Duffryn with an 
open lamp, one having opened it in order to give the other a light.

The coal trade remains in much about the same quiet condition 
as it has been for the last few weeks. Some part of this is due to 
the cessation of iron ore traffic from Barcelona and Carthagena. 
Vessels on this line used to take out return cargoes to a consider
able extent., But apart from this the coal trade is dull both at 
Newport and Cardiff. It is not so bad at Swansea. There the 
clearances have been well maintained, and if more tonnage came 
in it could be well utilised.

Patent fuel is in better demand at Cardiff and Swansea, and 
small steam is in good request.

The opinion of tin-plate workers respecting the stop-week 
favourable to a persistence in this method of improving the trade. 
Prices are firm at last quotations. Buyers, it is true, did not rush 
in quite so eagerly as they were expected to do by makers, and 
it is very likely that they will finesse a little by holding back. In 
the end, if makers keep firm and united, there is little doubt but 
that the large buyers will have to give in, as stocks are by no 
means large. Present prices are: I. C. coke, 14s. 3d. to 14s. 6d.; 
steel sheets, 14s. 9d. to 15s. Special sheets are in good demand. 
The men at Rhiwderin are still idle.

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

July has been described by various manufacturers with whom I 
have talked as “ the dullest month of the year,” and there is a 
singular unanimity of feeling as to the continued attenuation of busi
ness. This feeling finds significant expression in the Stock 
Exchange quotations for nearly all local shares connected with coal 
and iron. Holders seem disposed to sell out, and as there are very 
few who are inclined at this moment to invest, the result is that 
values fall, though there is no intrinsic difference in the worth of 
the companies themselves. One leading company, the chief 
speciality of Sheffield, had its shares sold by auction at 3 
premium not quite three months ago. Last week they were sold 
at 4h discount, and yet there is no change in the condition of the 
establishment to warrant movement in any direction.

Though a few of the heavy trades keep very well employed, 
chiefly on Government and foreign contracts, it is impossible to 
say truthfully that the lighter departments are favourably situated 
in this respect. Several cutlery and silver-plating firms are not 
working full time, and others, though they have reduced their 
staff, do not begin the week till Tuesday. A large amount of 
suffering is undoubtedly being most patiently borne by the working 
classes in many departments.

The third ivory sale of the year at London brought about an 
improvement in price. This is accounted for in some measure by 
the smallness of the supply, about 70 tons, chiefly composed of 
African ivory, which was not considered quite so good as usual. 
Small teeth averaged from £1 to £2 advance; medium-sized teeth 
fetched £3 advance; and large, fine teeth £3 to £5 advance. 
Egyptian ivory also made from £1 to £2 more money. The result 
of the lessened quantity in the market caused almost a complete 
clearance, very little being withdrawn.

When the Midland Railway Company commenced its policy of 
buying up the colliery companies’ trucks, it was anticipated that 
the monopoly would unfavourably affect the existing wagon 
companies. This anticipation has not as yet proved accurate, 
although the Midland has now pushed its policy far enough, 
and vigorously enough, to admit of its influence being strongly felt. 
I have already reported the trading of several wagon companies 
for the year, all of which have maintained their dividends, whilst 
other companies have been obliged to make a diminished return to 
their shareholders. The Yorkshire Railway Wagon Com
pany held its meeting on the 6th instant, when it was 
reported that the company now owned 8585 wagons and 
eight locomotives. The balance of profit and loss amounts to 
£2572 5s. Gd., and out of that sum the directors were able to 
recommend a dividend equal to five per cent, free of income-tax. 
The British Wagon Company, which has its works at Rotherham, 
has done even better. Owning 9436 wagons, the company has been 
ablo to make a profit of £2340 6s. 7d., which admits of a dividend 
of G per cent, per annum, free of income-tax, and the carrying 
forward of £500 to next half-year. The North Central Wagon 
Company, Rotherham, have also made a profit sufficient to pay 
6 per cent., add £500 to the reserve fund, and carry forward 
£81 4s. 5d.

There was a slight increase, as compared with the preceding week, 
reported in the South Yorkshire manufactured iron trade for the 
six days preceding the holiday; but there is no improvement what
ever as regards prices, the tendency being still downwards. Derby
shire forge pigs are at 34s. to 38s. at works, and Lincolnshire from 
33s. to 36s. Manufactured iron is now'quoted:—Angles, ordinary, 
£6 to £6 15s.; best, £7 to £7 5s. Bars, ordinary, £5 2s. 6d. to 
£5 15s.; best, £5 12s. 6d. to £6 5s.; best best, £6 12s. 6d. to £7 5s.; 
best best best, £8 2s. Gd. to £8 15s. Hoops, ordinary quality, vary 
from £5 12s. Gd. to £5 15s.; best, £6 5s.; best best, £7 5s. Bridge 
and girder plates, from £6 10s. to £7 10s.; boiler plates, from £7 to 
£7 10s.; best best, £8 to £8 10s.; and best best best, £9 10s. to £10.

There is no change in the coal trade. House fuel for London and 
the South is in very moderate demand; the Eastern Counties and 
inland markets are also very dull. Steam coal is rather better at 
several of the pits, the tonnage by rail and water to Hull being very 
fair, and there is also a considerable quantity going to Grimsby. 
Gas-coal contracts placed at the South Yorkshire pits are stated to 
show a decline as compared with last year. This is probably 
owing to the fact that a number have been divided with Derby
shire, which at one time came solely into the Barnsley district. 
Railway contracts are keeping several district pits fairly well 
employed, and there is some demand for hard coal for smelting 
purposes. The coke trade holds very well, the output, which is 
pretty heavy, finds a market in North Lincolnshire, Derbyshire, 
and Northamptonshire.

The annual meeting of the Cutlers’ Company was held this 
week, when Mr. Charles Belk, of the firm of Messrs. Roberts and 
Belk, silver-plate and cutlery manufacturers, was elected the 
Master-Cutler for the ensuing year. The Cutlers’ Feast will be 
held on Thursday, the 3rd of September, with Lord Randolph 
Churchill as the chief guest. Mr. Belk succeeds Mr. J. E. 
Bingham, of Messrs. Walker and Hall, who are in the same line 
of business.

NOTES FROM SCOTLAND.
(From our oxen Correspondent.)

The Glasgow iron market has been quieter this week in con
sequence of the demand for warrants experienced for several weeks 
previously having become much less pressing. For makers’ iron 
also the inquiry has slackened, and the small shipments are not 
very encouraging. In the past week they aggregated 7598 tons, 
against 9571 tons in the preceding week, and 9544 tons in the corre- 

The stocks in Messrs. Connal and Co.’ssponding week of 1884.
stores have increased by 2000 tons in the course of the week. One 
furnace has been put in blast at Gartsherrie and one at Glen- 
garnock, and there are now ninety-two in operation, as compared 
with ninety-five twelve months ago.

Business was done in the iron warrant market on Friday last at 
41s. 2^d. The market was closed on Monday, as it was a bank 
holiday. On Tuesday the market re-opened at 41s. 2d. and 
advanced to 41s. 2£d.; but at these figures scarcely any business 
was recorded. Business was done on Wednesday at 41s. 3d. to 
41s. 4d. cash. To-day—Thursday—warrants were very scarce, and 
prices advanced to 41s. 6d. cash.

The current values of makers’ iron are as follow Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 46s. Gd.; No. 3, 44s.; Coltness,
49s. and 46s.; Langloan, 47s. 6d. and 46s.; Summerlee, 46s. 9d. 
and 44s.; Calder, No. 3, 44s.; Carnbroe, 46s. and 43s. 6d.; Clyde,
46s. and 42s.; Monkland, 41s. Gd. and 39s. 6d.; Quarter, 41s. and 
38s. 6d.; Govan, at Broomielaw, 41s. Gd. and 39s. 6d.; Shotts, at 
Leith, 48s. and 47s. Gd.; Carron, at Grangemouth, 51s. and 47s.;
Kinneil, at Bo’ness, 44s. and 43s.; Glegarnock, at Ardrossan, 46s. 
and 41s.; Eglinton, 41s. 3d. and 38s. Gd.; Dalmellington, 43s. Newspaper Statistics.—A correspondent of Le Figaro has 
and 40s. compiled some interesting statistics as to the total number of

The past week’s shipments of iron and steel manufactures from newspapers and other periodicals published in every part of the 
Glasgow embraced six locomotives and tenders for Sydney, valued world, and he brings the total number up to 35,000, thus giving one 
at £13,500, and four for Calcutta, worth £10,800; astern wheel to every 28,000 inhabitants. Europe, according to his calculations, 
steamer, shipped to Alexandria, £7500; and a small dredger and has 20,000 newspapers, Germany coming first with 5500, of which 
plant for Melbourne, £2350; machinery, £5700 to different places; 800 are published daily, the oldest being the Post Zeitung, pub
sewing machines, £2603; steel goods, £2528 ; and iron manufac- lished at Frankfort in 1616, while the one with the largest circula- 
tures, £33,000. tion is the Berliner Tageblatt, which prints 55,000 copies. Great

Messrs. Neilson and Co., Hydepark Locomotive Works, Britain comes next, with 4000 newspapers, of which 800 are pub- 
Glasgow, have secured an extensive order to build fifty locomotive lished daily, while France has 4092, of which 360 only are daily, 
engines for the East Indian Railway Company. Locomotive engi- Italy comes fourth, with 1400 newspapers, of which 200 are pub- 
neering has been well employed in Glasgow for a long time, and lished at Rome, 140 at Milan, 120 at Naples, 94 at Turin, and 79 
this important contract will help greatly to keep the industry fully at Florence, the oldest being the Gazctta di Genova, first published 
engaged. in 1797. Twelve hundred newspapers are published in Austro-

The coal trade has been moderately active in the course of the Hungary, of which 150 are daily, the most remarkable of the 
week. Inland orders for household consumption are necessarily Austrian journals being one called Acta Comparationis Litcrarum 
small, but the shipments at some of the ports are heavy. At Univcrsarum, which is a review of comparative literature, with 
Glasgow 25,161 tons were dispatched; Greenock, 2751; Grange- contributors in every part of the world, each of whose articles is 
mouth, 13,905; Ayr, 8609; Irvine, 3805; Troon, 7911; and Bo’ness printed in its native tongue. Spain has about 850 journals, of 
about 8000 tons. The coals shipped at Burntisland in July which a third are political, and Russia has only 800, of which 200 
amounted to 68,967 tons, as compared with 71,819 in the corre- are printed at St. Petersburg and 75 at Moscow. Several of these 
sponding month of 1884. journals are published in three different languages, and there are

The question of the miners’ wages has again been considered at also four published in French, three in German, two in Latin, and 
a mass meeting of the men held in the Hamilton district of Lanark- two in Hebrew, besides several in Polish, Finnish, Tartar, and 
shire. The chief speaker, Mr. M'Neill, contended that the time Georgian. Greece has upwards of 600 newspapers, of which 54 
had now come for getting back the 6d. unwarrantably taken from appear at Athens, while Switzerland has 450, and Holland and 
the men. He was credibly informed that large contracts had been Belgium about 300 each. There are 3000 journals published in 
received from the Baltic and other foreign ports, and the cause of Asia, of which no fewer than 2000 appear in Japan; but in China 
this was that the colliers were giving their employers the coals for the only newspapers not published by residents at the Treaty Ports 
7|d. a ton. They were sending the coals to foreign lands almost are the Ning-Pao, an official journal published at Pekin, the Chen- 
for nothing, and he urged that they must say to their employers, Pao and the Hu-Pao, published at Shanghai, and the Government 
“ You must cease this mad competition; at least, you must cease journal which was brought out in Corea last year. There are three 
carrying it out at the expense of the miner.” It was resolved to newspapers published in French Cochin China and one in Tonquin— 
hold another meeting a week hence, and in the meantime to solicit VAvenir du Tonkin—the rest of the newspapers credited to Asia 
an increase of wages. appearing in India, with the exception of six, which are published

The second general meeting of the Cloncurry Copper Company in Persia, Africa can boast of only 200 papers, of which 30 appear 
has just been held in Glasgow, and the chairman, the Hon. G. R. in Egypt, and the remainder in the colonies of England, France, 
Vernon, said that the great distance of Cloncurry from the sea- &c. The United States possess about 12,500 periodicals, of which 
port, the difficulty of transport, and of getting the machinery 1000 are published daily, the oldest being the Boston News, which 
there, were not easy to overcome; but he had much pleasure in was first published in 1794. Among the United States journals 
informing the shareholders that everything was now working there are no fewer than 120 edited and published by negroes, the 
pleasantly and well. The price of copper when they invested in oldest of these being the Elevator, which was brought out at San 
this property was £70 a ton, while it had now gone down to £43 Francisco about eighteen years ago. Canada has 700 newspapers, 
and £44, But from the calculations which had been made it was a considerable proportion of which are published in French; and 
thought that even at present prices they would be in a position to in South America the Argentine Republic comes first, with 60 
sell copper in this country with a fair margin for dividends. newspapers. Australia has 700 journals, nearly all published in

The new shipping launched on the Clyde in the past month English, and the Sandwich Islands 8, of which 5 are in English and 
aggregated only 10,210 tons, against 15,917 in July, 1884, and 3 in the native tongue. Out of the 35,000 periodicals enumerated 
28,915 in July, 1883. During the seven months the total amount above, 16,500 are in English, 7800 in German, 6850 in French 
put in the water has been 108,635 tons, as compared with 164,742 1600 in Spanish, and 1450 in Italian.

Precious Stones in the United States.—The estimated value 
of American precious stones sold as specimens and souvenirs in 
1884 was 54,325 dols., and the value of the stones sold to be cut 
into gems was 28,650 dols.; total, 82,975 dols. About 140,000dols. 
worth of gold quartz was saved as specimens or made into jewellery 
and ornaments.

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

The business transacted day by day in Cleveland pig iron is 
still far from satisfactory as regards quantity, but the tone of the 
market has nevertheless improved somewhat during the last few 
days. Prices are certainly much steadier than they have been for 
a long time. No. 8 g.m.b. for prompt delivery cannot be obtained 
for less than 32s. per ton, and there are some merchants who 
demand even more than that figure. Makers quote 32s. to 32s. 6d., 
and the higher rate must be paid for the best brands. Consumers 
are, however, by no means eager, and do not order in quantity. 
They seem to think sellers will have to lower their quotations before 
long on account of the gradually accumulating stocks. The continued 

• slackness of the finished iron trade keeps the price of forge iron 
low. The usual quotation is 31s. 3d. per ton, but sales have been 
made at ljd. to 3d. per ton less.

The price of warrants is nominally 32s, 9d. to 33s., and holders
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9123. Clock or Watch Dial, C. and E. B. L. Kent, 

London.
9124. Brakes, B. J. Crawford and A. C. Binns, 

London.
9125. Explosive Substances, P. A. Newton.—(A. 

Nobel, France.)
9126. Explosive Compounds, P. A. Newton.—(A. 

Nobel, France.)
9127. Grain-binding Machines, A. J. Boult.— (IF. 

Butterfield, U.S.)
9128. Electrical Bells, he., J. 8. Sledge and A. 

Blatter, London.
9129. Decorticating Ramie and other Plants, A. M. 

Clark.—(J. Haag, France.)
9130. Valve Gear for Steam Hammers, C. Davy, 

London.
9131. Testing Canvas, &c., J. F. O’Connor, London.
9132. Propeller and other Shafts, W. R. Lake.— 

(Brown’s Seamless Metal Company, U.S)
9133. Match-boxes, he., W. It. Lake.—(F. S. Svenson, 

Sweden.)

manufacturers. It was registered on the 29th ult. 
with a capital of £100,000, in £100 shares. The 
subscribers are:—

THE PATENT JOURNAL.NEW COMPANIES.
Condensed from the Journal of the Commissioners of 

Patents.The following companies have just been regis
tered

Shares.
*M. Bayllss, West Heath-road, Hampstead .. .. 1
*E. A. Davies, Wolverhampton, galvanised iron 

manufacturer
*»* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page o/The Engineer at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at The Engineer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number of the Specification.

Appalachian Company, Limited.
This company was registered on the 24th ult. 

with a capital of £300,000, in £1 shares, to carry 
mining and smelting operations, and to acquire 

lands and property for cultivation, agricultural, 
building, and improvement purposes. The sub
scribers are

1
W. M. Bay liss, Hampstead, physiologist .... 1
*J. Saunders, Wolverhampton, metal broker .. 1 
H. S. Bamford, Bromborough, Birkenhead .. .. 1 
A. C. Bamford, Cheapside, Liverpool, commissionon

lmerchant
C. Wood, Harrington-street, Liverpool, provision 

merchant ...................................................................... 1
The number of directors is not to be less than 

three, nor more than five; qualification, three 
shares; the first are the subscribers denoted by 
an asterisk; the company in general meeting will 
determine remuneration.

Shares.
Charles Bosdel, White House, Telegraph-street,

financial agent............................................................... 1
A. W. Wells, 41, Mildmay Park, N., secretary .. 1
G. F. Michon, 123, Gray’s-inn-road, clerk .. .. 1
C. Buckland, 7, Bedford-gardens, Kensington, 

journalist....................................................................... 1

Applications for Letters Patent.
*** When patents have been “communicated,” the 

name ana address of the communicating party are 
printed in italics. 30 th July, 1885.

9134. Completing, Ac., Electric Circuits, E. Wood, 
Hate ham.

9135. Rotary Engines, J. Clissold, Nails worth.
9136. Preparing Cotton for Spinning, G. P. Leigh, 

Manchester.
9137. Bicycle, R. P. Scott, Coventry.
9138. Mechanical Nurse Chairs, L. L’Hollier and 

J. J. J. Kochford, Birmingham.
9139. Leather Gloves, W. N. Hiring, J. Luffman, and 

H. W. Southcombe, Yeovil.
9140. Covers of Fancy Rollers of Carding Engines, 

R. Slack, Manchester.
9141. Acidulating Syrups, Ac., J. C. Thresh and W. 

Bratby, Manchester.
9142. Shearing or Cropping Woven Fabrics, D. 

Bailey, Halifax.
9143. Telephonic Transmitter, E. G. Colton, London.
9144. Motor, C. Humblot, London.
9145. Copyinq Written Documents, tic., J. Fleming, 

London.
9146. Reducing Aluminium from its Salts, J. B. 

Thompson and W. White, London.
9147. Opening, Ac., Fanlights, tic., W., C. A., and J. 

Ward, Leeds.
9148. Breaking and Crushing Machines, G. H. 

Stowe, Sheffield.
9149. Ruler, J. R. M. Mallett, London.
9160. Smoke Drainage, tic., J. F. Coslett-Williams, 

London.
9151. Spoon for Administering Liquid Food to 

Infants, C. E. Challis, London.
9152. Brackets for Drop-down Flaps of Tables, P. C. 

Jones, Guildford.
9153. Steam Engines, W. H. Wheatley and J. W. 

Mackenzie, London.
9164. Cement, W. Joy, London.
9155. Butt Hinoeb, F. Farley, London.
9156. Indicating the Trim of Ships, E. L. Berthon, 

London.
9167. Translucent Advertisement, T. J. Dewick, 

London.
9168. Electric Motor, J. B. Denis, London.
9159. Hydraulic Motor, J. B. Denis, London.
9160. Laminated Goods, A. T. Fullicks, London.
9161. Economising Fuel in Steam Boilers, S. W. 

Snowden and F. Tolkien, London.
9162. Preparing Oils for Lamps, A. Domeler and IS. 

Nickels, jun., London.
9163. Pneumatic Railway Brakes, J. Imray.—(ir. 

Lillie, France.)
9164. Compasses and Binnacles, B. Russ, London.
9165. Water Waste Preventing Apparatus, W. H. 

Beck.—(C. J. Croppi, France.)
9166. Fastener for Studs, H. llextor, London.
9167. Velocipedes, P. M. Parsons, London.
9168. Apparatus for Cooking Meat, tic., H. W. Hart, 

London.

Herbert Mott, 214, Cornwall-road, Notting-hill,
clerk .................................. ......................................

C. E. Stifle, 154, Alexandra-road, South Hamp
stead, clerk....................................................................... 1

W. Porter, 21, Gotha-street, South Hackney,
registrar ....................................................................... 1
The number of directors is not to be less than 

three, nor more than seven; the subscribers are 
to appoint the first, and are to act ad interim.; 
remuneration, 5 per cent, of the net profits, but 
not to exceed £500 per annum to each director.

Gold and Silver Ore Treating Company, Limited.
This company proposes to acquire and work 

inventions relating to the crushing, pulverising, 
smelting, reduction, and amalgamation of ores, 
pyrites, minerals, and mineral substances. It 
was registered on the 29th ult. with a capital of 
£150,000, in £5 shares. An unregistered agree
ment of the 28th ult., between Augustus Kerr 
Phillips and Arthur Henry Koch, is adopted. 
The subscribers are:—

1 28th July, 1885.
9039. Hollow Metallic Knob for Doors, Ac., J. 

Empson and J. Hewitt, Birmingham.
9040. Propelling Guiding, Ac., Torpedoes, R. Scott, 

Newcastle-upon-Tyne.
9041. Triple Expansion Steam Engines, R. Edwards, 

Grantham.
9042. Mincinq Meat, tic., G. R. Kaye, Leicester.
9043. Scouring Wool, C. Toppan, London.
9044. Combined Instruments for Desk Purposes, F.

L. Stowoll, London.
9045. Tricycles, L. F. Appleton, London.
9046. Tricycles, J. Lee, Southsea.
9047. Osteoclast or Bone Breaker, I. A. and H. 

Best, Birmingham.
9048. Breech-loading Fire-arms, T. Bailey, Bir

mingham.
j 9049. Fioured Terry or Looped Fabrics, W. Warring

ton, Manchester.
i 9050. Combined Match-boxes and Cigar-cutters, W.

P. Thompson.—(W. M. Ducker, United Slates.)
9051. Rotary Engines, Ac., W. Ilopwood, Liverpool.
9052. Stock Cars or Carriages for Animals, G. D. 

Burton, London.
9053. Preserving Vegetable Products, C. H. Shar- 

man, London.
9054. Electric Table Lamps, R. H. Courtenay, 

London.
9055. Spring Seats, J. Harrington, London.
9056. Transferring Grain, A. J. Boult.—(L. Smith, 

United States.)
9057. Steam or Hot Water Radiators, S. D. Tomkins 

and J. N. Matlock, London.
9058. Apparatus for Treating Wheels with Oil, B. 

Young, Milwaukee, U.S.
9059. Washing Machines, J. O. Hardwick, London.
9060. Producing Designs or Metallic Surfaces, A. 

Brin, London.
9061. Spooling Machines, J. Balderston, Glasgow.
9062. Working Out Results from Indicator Dia

grams, G. F. Redfern.—(J. 0. C'laud-Mantle, Hol
land.)

70 9063. Pedals for Velocipedes, W. Bown and J. H.
70 Hughes, London.

9064. Regulators for Elf.ctric Arc Lamps, H. J. 
85 Haddan.—(H. Henneberg and 11. 0. Lorenz, Austria.)
35 9065. Steam Engine Lubricators,H.J. Haddan.—(IF.
70 11. Craig, United States.)

9066. Tricycles, J. W. Matteson, London.
9067. Chairs, Ac., used on Board Ship, P. Jensen.— 

(A. J. V. Tegner, Denmark.)
9068. Capsule for Bottles, W. W. Rogers.—(The 

Johannes Brunnen Company, Germany.)
9069. Drivino Gear for Bicycles, H. l’ipo, London.
9070. Steam Engines, H. Otway, Lond
9071. Suspending Lamps, W. It.

United States.)
9072. Liohtino Device, W. R. Lake.—(J. B. Mitchell, 

United States.)
9073. Bustles or Dress Improvers, W. R. Lake.— 

(The Weston and Wells Manufacturing Company, 
United States.)

9074. Fasteners for Driving Belts, W. R. Lako.—(E. 
C. Smith, U.S.)

100 9075. Commodes, W. R. Lake.—(/. Bcnnor, U.S.)
9076. Cuttino Teeth of Gear Wheels, W. R. Lake.— 

(E. A. Marsh, U.S.)
100 9077. Producing Pictures upon Canvas, G. Bowdon, 

London.
20 9078. Fastening Buttons, H. H. Leigh.—(C. E. Barber, 

Germany.)
9079. Steering Gear, R. D. Bowman, London.
9080. Tip Valve Gear, R. D. Bowman, London.
9081. Packing for Cylindrical Surfaces, W. Ross, 

London.
9082. Attaching Buttons to Boots, Ac., W. Wass, 

London.
9083. Heatino Water, J. I*. Blackford. London.
9084. Revolver Action, If. Schlund, London.
9085. Secondary Voltaic Batteries, O. Imray.—(A. 

JF. Hemp, Germany.)
9086. Sight Feed Lubricators, W. A. G. SchOnhcyder, 

London.
9087. Preserving Stone, A. W. L. Reddle.— (T. Egles- 

ton, U.S.)
9088. Saddles for Velocipedes, M. Foley, London. 
90s9. Gas Batteries, F. L. Harris, London.

29 th July, 1885.
9090. Screw and Driver, D. Thomas, London.
9091. Photographic Slides, H. B. Hare, London.

1 9092. Attachino Mattresses to Bedsteads, J. B. Row-
cliffe, Manchester.

1 9093. Thrashing and Grinding Machine, W. Corbett,
Birmingham.

90.^4. Musical Instrument Cases, R. R. Shields, 
Manchester.

9095. High-pressure Self-closing Cock, J. Friend, 
Exeter.

1 9096. Snuff-box, G. Litlierland, Barnsley.
9097. Brick, D. McDonald, Glasgow.
9098. TurniiIo Malt, R. C. Sinclair and J. Hodson, 

London.
9099. Cradles, D. Thompson, Glasgow.
9.00. Friction Clutches, J. Davison, Newcastle-on-

Tyne.
910L Cooling the Foulino in Gun Barrels, J. B.

Fenby, Sutton Coldfield.
9'02. Naval Rams, R. Scott, Newcaetle oa-Tyne.
9103. Obviating or Allayino Thirst, A. W. Hosking 

Liverpool.
9104. Steering Rudderless, Ac., Vessels, R. Watson, 

Liverpool.
9105. Bottles, P. Gaskell, London.
9106. Reeling, die., Paper, W. W. Colley and M. Hart, 

Lond
9107. Separators, T. Parker, London.
9108. Electric Air Pump, S. C. C. Currie and I. A. 

Timmis, London.
9109. Grinding, <tc., Pans, J. Prince ?.nd W. Johnson, 

Leeds.
9110. Spinning and Doubling Frames, R. T. Gilli- 

brand, London.
9111. Machinery for Imparting a Spiral Form to 

Wire, T. Housley, London.
9112. Velvet Paper, R. F. Dorendorff.—(M. Krause, 

Germany.)
1 9113. Adjustable Needlework Frames, I. A. Middle-

ton, London.
j 9114. Photographic Cameras, J. J. Walker, London.

9115. Thermometers, A. Iladdow, Edinburgh.
1 9116. Regenerating Apparatus, R. de boldenhoff,

London.
9117. Driving Gear for Velocipedes, R. Caswell, 

London.
9118. Armour-platino, A. 0. Jones, London.
9119. Calenders and Manqles, H. J. Haddan.—(A. 

Vblkel, Germany.)
9120. Type Writing, M. A. Wier, London.
9121. Packing Cases, K. J. L. Best, London.
9122. Bbakes, E. F. Maitland, London.

Shares.
C. R. Heap, 2, Bury-street, St. James’, engineer. 1 
Arthur Kingsley, 62, Coleman-street, merchant.. 1 
H. A. Whitaker, 80. Bishopsgate-street, merchant 1 
Itoy Prichard, 10, Moorgate-street, accountant 
W. Thompson Hill, TrouviHe-road, Balham, me

chant ......................................................................
A. K. Phillips, 81, Sinclair-road, North Ken

sington............................................................................
W. J. Cordner, 20, Bucklersbury, engineer ..

The number of directors is not to exceed eight; 
the subscribers are to appoint the first directors 
and are to act ad interim.; qualification, 25 Bhares; 
remuneration, £600 per annum and 10 per cent, 
per annum of the net profits.

Bcnham and Froud, Limited.
This is the conversion to a company of the 

business of general metal workers, lately carried 
on by the late Augustus Benham and Joseph Wm. 
Froud, at 40,41, and 42, Chandos-street, Charing- 
cross, and at the factory in Taylor’s-buildings in 
the rear thereof, and at 98 and 99, St. Martin’s- 
lane. It was registered on the 29th ult. with 
capital of £50,000, in £10 shares, with the follow
ing as first subscrib

1a

ers:—
Shares.

*H. A. Barnard, 1, Cheapside, Birmingham,
metal merchant...............................................................

*H. A. Benham, 40, Chandos-street, general metal
worker..............................................................................

"G. M. Fraser, 40, Chandos-street, commercial
traveller ............................................................. . ..

*J. W. Froud, 40, Chandos-street, general metal 
worker..............................................................................

1

1
Mid-Lincolnshire Iron Company, Limited.

1 Under an agreement of 26th May this company 
will take over the business of iron ore merchants, 
carried on at Gretwell, Lincoln, by the co-part
nership trading as the Mid-Lincolnshire Iron Com
pany. It was registered on the 27th ult. with a 
capital of £49,000, in £100 shares, with the follow
ing as first subscribe

1
*R. W. Laws, 40, Chandos-street, metal designer 1 
*J. E. Tresidder, 6, Paragon, Now Kent-road,

secretary to a company.............................................. 1
*W. H. Tomson, Wylde-green, near Birmingham. 1

The number of directors is not to be less than 
three, nor more than nine; qualification, 50 
shares; the subscribers are the first. The remu
neration of ordinary directors will be 50 guineas 
per annum, and the travelling expenses of such 
as live more than twenty miles from London will 
be paid. Messrs. H. A. Benham, J. W. Froud, 
and W. H. Tomson are appointed managing 
directors at such remuneration as the board may 
determine.

rs:—
Shares.

Jane Lovel, Malton, York, spinster
*R. Goudie, Ayr, Scotland, solicitor .................
*G. Robb, Glasgow ....................................................
Hy. Leek, Hollybush, Ayr, landowner.................
*John Wood, Troon, Scotland, ironmaster .. .. 70
*W. Macrorie, Ayr, solicitor .................................
J. Cunningham, Mayboll, Scotland, farmer 
Mrs. J. Anderson, Kilmarnock, Scotland .. ..

70
70

The number of directors is not to be less than 
four, nor more than seven; qualification, 10 
shares; the first are the subscribers denoted by 
an asterisk. The company at the annual meeting 
will determine remuneration.

Bernstein Electric Lamp Company, Limited.
This company proposes to purchase and work 

the letters patent No. 2604 a.d. 1882, No. 6075 
a.d. 1882, and No. 3915 a.d. 1883, relating to 
improvements in incandescent lamps, the inven
tions of Mr. Alex. Bernstein. The company was 
registered on the 29th ult. with a capital of 
£100,000, in £10 shares. The purchase considera
tion is £11,000 in fully paid shares. The company 
will also pay Mr. Bernstein a royalty of 2h 
every lamp constructed by the company under the 
said patents. The subscribers are :—

"ii.
Lake.—(C. T. Boot,

Pocklington New Lighting Company, Limited.
Registered on the 29th ult with a capital of 

£3000, in £1 shares, to manufacture and supply 
nd gas products at Bocklington, York.

81st July, 1885.
9100. Coating Metal Plates with Tin, tic., H. Hall, 

London.
9170. Ripening and PuairYiNO Milk, J. McKerlie, 

Edinburgh.
9171. Fluid-tight Joints for Pipes, W. E. Walkor, W. 

Peile, and W. Cook, Manchester.
9172. Cleaninu, Ac., Fruit, E. llnrdon, Manchester.
9173. Fittings of Water Gauges, Ac., A. Bradshaw, 

Halifax.
9174. Ornamenting Watch-cases, W. Williamson, 

Birmingham.
9175. Boilers, J. Millington and H. Jones, Liverpool.
9176. Taps and Cocks, W. Foster, Blrmingh
9177. Raising Gigs, H. Morton, Halifax.
9178. Sewino Rows of Stitches, W. W. Jones and W. 

B. Garniss, Ashbourne.
9179. Pneumatic Moto
9180. Fire-liohters, J
9181. Safety Bicycle, F. Devoney, Greenock.
9182. Eyelet, U. G. Smith, Birmingham.
9183. Producino Slow Motion, R. Howarth, Wolver

hampton.
9184. Hydraulic Cranes, A. B. Brown, Glasgow.
9185. Air Pump and other Valves, W. B. Thompson, 

Glasgow.
9186. Music Carrier and Stand, R. R. Shields, Man

chester.
9187. Sewing Machines, W. F. Boardslee, Paris.
9188. Mitreino Printers' Brass Rule, J. D. and A. 

L. Cook, London.
9189. Hair-curlino Irons, W. L. B. Hinde, London.
9190. Mules for Spinning, W. Hurst, London.
9191. Triplex Combination Legoino, H. Frankenburg, 

London.
9192. Applyino Drag to Bobbins, Ac., W. J. Adeley, 

Belfast.—2bth March, 1886.
9193. Aerial Velocipede, R. G. Owen, London.
9194. Oil Cans, H. Cogan, Yeovil.
9195. Might Feed Lubricators, J. Dewrance, London.
9196. Joint for Rifles, Ac., O. H. C. Robertson, 

London.
9197. Dyeing Cotton Yarn, H. J. Haddan.—(E. 

Hacfi'ely, France.)
9198. Planing Machines, H. J. Haddan.—(Reinhardt 

and Bohnert, Saxony.)
9199. Electric Arc Lamps, H. J. Haddan.—(R. and B. 

H. Walther, Germany.)
9200. Weldless Metallic Pipes and Tubes, S. Fox, 

London.
9201. Fire boxes of Steam Boilers, S. Fox, London.
9202. Spectacle Frames, G. L. Johnson, London.

, 9203. Artificial Fuel, J. Robbins, London.
9204. Filter Presses, D. K. Clark and W. J. E. Foakes, 

London.
9205. Boots, H. W. Morris, Lofidon.
9206. Track, Ac., for Fly Fishino, W. Collis, London.
9207. Automatically Aerating Malt, Ac., J. Chai- 

lender, London.
9208. Bektlino Enoinks, G. Horner, J. Haithvraite, 

and A. Dobson, London.
9209. Sawing Machine, C. E. Rowlands, London.
9210. Window Sashes and Frames, W. K. Frost, 

London.
9211. Flushing Water-closets, H. S. Gibbs, London.
9212. Telephone Transmitters, E. C. Parker, London.
9213. Taking Up the Slack in Wires Operating Rail

way Signals, J. Coleman and I. Henson, London.
9214. New Azo Colours, M. Hoffmann and A. Wein

berg, London.
9215. Decorating Window and other Glass, H. Doul- 

ton, London, and J. Slater, Bur»lem.
9216. Buttons, C. D. Abel.—(A. Poschel, Saxony.)
9217. Boxes or Cells for Electrical Batteries, Ac., 

W. H. Quarterman, London.
9218. Steam Engines, W. H. Wheatley and J. W. 

Mackenzie, London.
9219. Counter Pivot of Watches, A. Benoit, London.
9220. Water-closet Apparatus, W. D. Scott-Moncrielf, 

London.
9221. Rain Water Flushino Apparatus, W. D. Scott- 

Moncrieff, London.
9222. Blocks or Slabs for Ornamental Purposes, A. 

T. Fullicks, London.

gas a
There are 30 signatories subscribing for 805 shares, 
the following being the first sevend. for

Shares.
T. Grant, Pocklington, builder 
A. W House, Pocklington, hotel proprietor .. 100 
A. Berrimnn, Pocklington, farmer, Ac.

1 G. Scarie, Pocklington, brewer
J. W. Cook, Pocklington, hotel-keeper 

1 E. C. Moon, Pocklington, farmer, Ac.
G. E. Barlow, Pocklington, chemist

Shares.
’Alex. Bernstein, 9a, Commercial-road, Pimlico,

electrician.......................................................................
Julius Maier, Ph.D., 23, Melrose-gardcns, West

Kensington.......................................................................
*Ludwig J. Mond, 20, Avenue-road, N.W., manu

facturing chemist ......................................................
*J. T. Brunner, Northwicli, alkali manufacturer. 
Walter E. Wynne, 40, Chancery-lane, solicitor .. 
W. W. Wynne, 40, Chancery-lane, solicitor .. .. 
G. A. Holme, 40, Chancery-lane, solicitor .. ..

60

20

20 am.
1 The number of directors is not to be less than 
^ five, nor more than twelve; qualification, shares 
j or stock of the nominal value of £20; the first are 
1 the subscribers and Messrs. R. M. English, T. 

Fawcett, Wm. Smith, A. Simpson, and D. H. 
Foster. ______

1

rs. It. C. Sayer, Newport.
. G. Davison, Sunderland.

The number of directors is not to be less than 
two, nor more than five; the first are the sub
scribers denoted by an asterisk; qualification for 
other directors, 20 shares; the company in general 
meeting will determine remuneration.

Sharp and Co., Limited.
This company proposes to trade as sanitary, 

ventilating, gas, water, and electrical engineers, 
and for such purposes will take over the business 
of Mr. Sampson Low, jun., trading as Sharp and 
Co. It was registered on the 29th ult. with a 
capital of £50,000, in £5 shares. The subscribers 
are:—

Britannia Iron and Steel Rolling Mills, Limited.
This company was registered on the 23rd ult. 

with a capital of £20,000, in £5 shares, to carry 
on business as steel converters, iron and steel 
manufacturers, miners, smelters, engineers, brick- 
makers, and manufacturers of railway rolling 
stock and railway and other plant, fittings, and 
machinery. The subscribers are:—
_ .. „ Shares.
David Owen, Merthyr Tydvil, dealer in iron and 

steel .............................................................................. 1
J. B. Beer, Lindscy-grove, Bermondsey, clerk .. 1
Col. H. E. Glass, Bentley Lodge, Upper Norwood 1 
G. E. Alder, 122, Llverpool-road, clorK..................
K. Crawley, South impton-street. Reading ..
A. Marsden, 167, K e iui in gton - road, secretary ..
J. Hamilton, 26, Palace-street, Buckingham-gate 1

Registered without special articles.

Chester and Wirral Coal and Canncl Company, 
Limited.

company proposes to acquire and work 
mineral properties, situate in Bagilt, and par
ticularly the Chester and Wirral Coal and Cannel 
Company s mines, situate in the parish of Holy- 
well, Flint. It was registered on the 29th ult. 
with a capital of £50,000 in £5 shares, with the 
following as first subscribers:—

John Coups, Hyde, Chester, colliery proprietor 
*R. G. Curr, Manchester, chemical manufacturer 
*J. Gresty, Woaste, Manchester, metal merchant 50
T. Evans, Bagilt, Flint, colliery manager .. .. 20
*J. Frankish, Manchester, engineer .. "' ''
G. E. Wilkins, Manchester, secretary ” ” [
R. Boardman, jun., Hyde, wine merchant . ! ”

The number of directors is not to be less than 
three, nor more than seven; qualification, 20 
shares; the first are the subscribers denoted by 
an asterisk. Directors’ remuneration, £3 3s. for 
each attendance at any meeting of the board; 
they may also divide £100 for each 1 per cent, 
dividend above 10 per cent, per annum. Mr. John 
Coups is appointed general manager.

Shares.
Arthur Regd. Vibert, 38, Frederick-street, W.C.,

sanitary engineer ..................................................
Sampson Low, jun., 11, Holborn-circus, sanitary

engineer .....................................................................
E. Hughes, 7, Westminster-chanibers, accountant 1 
C. M. tf. Crawshay, 85, Azenby-square, Peckham,

architect .....................................................................
E. Marston, 188, Fleet-street, publisher .... 1 
W. Clement Wells, 6, Billiter-street, solicitor .. 1 
G. Excell, 70, Winston-road, N., clerk

1

1
1
1 The number of directors is not to be less than 

three, nor more than seven; the subscribers are 
to appoint the first, and are to act ad interim; 
qualification, 50 shares; the company in general 
meeting will determine remuneration.

This
Tregurtha Doions Mines, Limited.

This company proposes to acquire and work 
mineral properties situate within the Stannaries 
of Cornwall and Devon, and elsewhere. It was 
registered on the 23rd ult. with a capital of £60,000, 
in £1 shares. The company will adopt an un
registered agreement of the 22nd ult. between Hy. 
Ryan Lewis and Wm. Derry, of one part, and 
Wm. Slee Wellborne, for the company, of the 
other part. The subscribers are:—

on.
Shares.

200
20

Shares.
20 James Milne, 3, Newman's-court, Comhill, mer-

■ 1 i.ii 11 ..................................................................
D. Sweeny, 45, Reaston-street, New-cross-road .. 1
C. F. Roseby, 102, Gloueester-road, engineer .. 1
Wm. Taylor, 35, HoUy-road, Chiswick................. 1
Charles Prickett, 98, Frederick-street, Bamsbury, 

clerk .............................................................................
G. W. F. Robinson, 18, Sutherland-square, Wal

worth, clerk ............................................................
H. R. Bate, 91, Sussex-road, Holloway, short

hand writer.....................................................................
The number of directors is not to be less than 

three, nor more than five; the first will be 
appointed at the first general meeting, the sub
scribers acting ad interim; qualification for sub
sequent directors, 300 fully paid shares. The 
board will be entitled to £500 per annum for 
remuneration.

20 1
20

Davies Brothers and Company, Limited. 
This is the conversion to a company of the 

business of Messrs. Davies Bros, and Co., of the 
Crown Works, Wolverhampton, galvanised iron



prising a series of hollow cylindrical bars, each carry
ing teeth on the apex or highest point of its surface,

[320,7001
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in combination with the dividing piates i and collars j, 
interposed between said plates and the points of 
nearest approach of the bars thereto, and the tension 
bolts g, passing through said bars, collars, and plates, 
substantially as and for the purpose specified.
320 746. Steam Condenser, Thomas Barber, Flat- 

bush, N. Y.—Filed January 29th, 1886.
Claim.—(1) A steam condenser consisting of a con

densing pipe A, having an open end a for connecting 
with an engine, and provided at its other end with a 
lateral bend 6 for connecting with a suction pump, 
and a cold-water pipe partially surrounding the con
densing pipe, and having an approximately semi
circular bend c, so that the cold-water pipe opens into 
the condensing pipe laterally at or near right angles 
thereto, substantially as described. (2) A steam con
denser consisting of a condensing pipe A, having one 
end a for connecting with an engine, and the other 
end b for connecting with a suction pump, a cold- 
water pipe partially surrounding the condensing pipe 
and opening thereinto at or near right angles thereto, 
and a pivotted swinging valve C arranged at the point 
of communication between the condensing and cold-

F320/7461
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for controlling the distribution of waterpipes
into the condensing pipe, substantially as described. 
(8) A steam condenser consisting of a condensing pipe 
A, which recoives the exhaust steam at one end, while

water

its other end is adapted to be connected with the suc
tion pump, a cold-water pipe B, which partially sur
rounds said condensing pipe and opens into tho same 
near its receiving end, a valve C situated in the cold- 
water pipe, and a slot or slots formed in said valve, 
substantially as and for the purpose described.

320,826. Automatic Waste Valve for Engine 
Cylinders, Warren R. Townsend, Qrarui Rapids, 
Mich.—Filed December 18(A, 1884.

Claim.—In a wasto valve, tho combination, with tho 
body A, provided with tho inlet a and outlet b and the

valve stem d, of tho cap e, provided with the tube i, 
projecting down into the body and sorving as a shield 
and guard to the valve stem, substantially as herein 
shown and described.

321,001. Shiftino Excentric, Frank X. Black and 
Gustav Kaffenberger, Hamilton, Ohio.—Filed April 
\lth, 1886.

Claim.—In an adjustable excentric, tho combination 
of a shaft, a collar rigidly secured to the shaft and 
provided with guideways transverse to the shaft, an
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excentrie having a cylindrical bore oblique to the 
axis of the excentric, and having jaws engaging tho 
guideways of said collar, and an oblique core fitting 
the shaft and the excontric, and fitted to slide thereon 
and therein, substantially as and for the purpose sot 
forth.

820,936. Machine for Bending Tube Skelps, Jas. 
Hooven, Norristown, Pa.—Filed November 22nd, 
1884.

Claim.—(1) In a skelping machine, the female 
roller E, consisting of the two halves e e, each having 
the recess e1 and the face surfaces e‘J e3, the latter 
forming the nave of the roller, whereby the halves are

IC-r i
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kept from springing when forced together, as set 
forth. (2) In a skelping machine, tho female roller 
Ni, having the groove n1, its bottom curved, and the 
edges n2 n- tangential, as described, in combination 
with the roller Mi, much narrower than the groove n1, 
whereby the edges of the skelp bearing on the parts 
n2 h2 are forced inward, as and for the purpose set 
forth.

321,030. Roller Mill Feed Mechanism, William 
Hutchison, Ottawa, Ontario, Canada.—Filed Febru
ary 5th, 1885.

Claim.—(1) The combination, with tho fixed and 
adjustable feed hoppers B C, of the rotary saucer F, 
divergent feed boards I I1, and adjustable hinged 
shutters N N1, whereby the feed material thrown out 
by the saucer is divided equally to the two pairs of 
rollers L L, M M, by adjustment of the shutters, as 
set forth. (2) The combination, with the fixed and
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adjustable feed hoppers B C, of tho cant boards 0 Oh 
rotary saucer F, divergent feed boards I H having 
adjustable hinged Bhutters N Ni, rollers J Ji, and 
feed boards K Ki, whereby tho material thrown out 
by the saucer is distributed and conveyod in 
film to tho rollers L L, M M, as sot forth.
321,054. Screw Fastening for Boxes or Cases, 

Fugen Ritter, Fhrtnfeld, Germany.—Filed February 
281A, 1885.

Claim.—A screw having threads at one end and a 
hoad at the opposite end, in combination with a 
cylindrical nut or socket liaving its interior threaded 
to receive and hold the screw, and its exterior

a thin

[321,0541

threaded so that it may be screwed into the edges of 
tho box or case, and having also a transverse hole or 
slot for the introduction of a locking pin, substan
tially as herein described.
321,149. Electric Railway System, Frank J.

Sprague, Neto York, N. Y.—Filed March 21*1,1886. 
Claim.—(1) In an electric railway system, the com

bination of two or more motors mounted upon the 
Bamo car or train of cars and propelling tho same, and 
a current regulator for simultaneously controlling 
field magnets of all said motors, substantially as set 
forth. (2) In an electric railway system, the combi
nation of two or more motors mounted upon the same 
car or train of cars and propelling tho same, a current 
regulator for simultaneously controlling the field 
magnets of all said motors, and a curront regulator for 
simultaneously controlling the current in the arma
tures of all said motors, substantially as set forth. (3) 
In an electric railway system, the combination of two 
or more motors mounted upon the same car or train 
of cars and propelling tho same, a common field 
circuit for said motors, and an adjustable resistance 
in said field circuit, substantially as sot forth. (4) In

tho

f32l.14.9l

I
■7=sd

0

m
0

4-■i
p-f ■

mill
V* I liPfff IfiBiEl

Blt
an oloctric railway system, the combination of two or 
more motors mounted upon the same car or train of cars 
and propolling tho same, a field circuit common to all 
said motors, and an adjustable resistance, and a 
circuit rovorser in said field circuit, substantially as 
sot forth. (5) In an electric railway system, the com
bination of two or more motors mounted upon the 
same car or train of cars and propelling the same, a 
common field circuit for said motors, and a current 
regulating device therein, a common armature circuit 
and a curront regulating device thoroin, and means 
for reversing the direction of rotation of the motor, 
substantially as set forth. (6) In an electric railway 
system, the combination of two or more motors
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9223. Radiators, L. W. Leeds, London.
9224. Sacks, A. J. Boult.—(F. A. Kolbe, jun., Saxony.)

Is! August, 1885.
9225. Heating Solid Substances, W. Weldon.—(A. R.

Pechiney et Cie., France.)
9226. Almanack and Diary, R. Crookall, Lancaster.
9227. Decomposition of the Residual Ammonium 

Chloride, W. Weldon.—(A. R. Pechiney et Cie., 
France.)

9228. Bicycle, G. A. de M. E. Dagg, Westmeath.
9229. Life-saving Apparatus for Fire, J. Woolven, 

Hove.
9230. Tapes for Turning Spindles of Machinery, I. 

Jackson and G. Williamson, Glossop.
9231. Metallic Drums for Containing Chemical 

Substances, H. W. Todd, Liverpool.
9232. Carpet Sweeping Apparatus, E. L. Turner, 

Longport.
9233. Revolving Perpetual Calendar, F. Port, Bir

mingham.
9284. Heating Apparatus, M. Coulson, Spennymoor.
9235. Knives for Opening Cans, H. C. Harrison, Bir

mingham.
9236. Closing, <kc., Preserve Jars, H. Faulder, Man

chester.
9237. Platen Printing Machines, D. T. Powell, 

London.
9238. Condenser Carding Engines, E. Gessner, jun. 

—(E. Gessner, sen., Saxony.)
9239. Water Meters, B. P. Stockman. London.
9240. Walking Stick, &c , Ferrule, E. J. Totterdell, 

London.
9241. Flower Holders, J. Satchwell, Birmingham.
9242. Heating Water, F. Bosshardt.—(Messieurs E. 

Belaroche and Nephews, France.)
9248. Grinding, &c., Glass, &c., A. J. Boult.—(/. R. 

Bock, Bavaria.)
9244. Machine Tools, A. J. Boult.—(X B. Bock, 

Bavaria.)
9245. Fastening for Horseshoes, M. Vint, London.
9246. Preserving Articles of Food, E. Whillicr, 

London.
9247. Obtaining Light, H. N. Heffner, London.
9248. Fixino Gas Burners, E. Edwards.—(G. Fllix, 

Galvaning.)
9249. Utilisation of Sugar Scum, A. G. Wass, London.
9250. Cleaning and Polishing Boots, G. W. B. 

Edwards, London.
9251. Metallic Boxes, G. H. Williamson, London.
9252. Unloading Grain, A. G. Brookes.— (T. R. F. 

Karlowa, Germany.)
9253. Paring Oil-cakes, J. Downs and J. C. Thomp

son, London.
9254. Crisping Threads, O. Imray.—(F. Ptrcyron el 

Cie., France.)
9255. Photography, B. C. Le Moussu, London.
9256. Pocket Knives, W. Reynolds, London.
9257. Hydrocarbon Burners for Steam Boilers, &c., 

A. M. Clark.—(J. Marion, J. Caverly, B. Fischer, and 
J. S. Valk, United States.)

9258. Regulating the Supply of Grain to Millstones, 
W. It. Lake.—(G. Schwahn, Germany.)

9259. Water-proofing Leather, T. Laycock and J. 
Owen, London.

9200. Nets, J. Y. Johnson.—(C. Qalland and J. 
Chaunier, France.)

9261. Stoves, &c., R. Boyle, London.
9262. Prison Cells, R. Boyle, London.
9263. Ventilation of Railway or other Carriages, 

R. Boyle, London.

SELECTED AMEKIOAN PATENTS.
(From the United States’ Patent Office Official Gazette.)

320,684. Method of Making Electrical Con
ductors, William S. Platt, Waterbury, Conn.- 
Filed May 15th, 1884.

Claim.—Tho method heroin described of making 
electrical conductors, tho same consisting in providing 
a core of iron or steel having in its face a longitudinal 
channel, then enveloping said core with a sheath of

i32Q,684l

copper or other suitable material, tho edges of said 
sheath being overlapped and forced within said 
channel, substantially as set forth.
320,703. Lubricator, Philip L. Schmitt, Quincy, III.

—Filed April \0lh, 1885.
Claim.—(1) A lubricator consisting of the reservoir I, 

a steam supply pipe connected with a condensing coil 
communicating with the reservoir, sight foed tubes on 
each side of the reservoir, equalising branch pipes D, 
extending from the main supply pipe P to the caps of 
the sight-feed tubes and direct connections between 
the sight-feed tube and tho parte to bo lubricated, 
substantially as described. (2) In combination, the 
oil reservoir of the lubricating cup, the steam supply 
pipe P and its lateral branches D, the sight-feed tubes

1320,7031
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arranged upon each side of the reservoir condensing 
coil, and the regulating valve m, placed in the said 
pipe A above tho junction of the branches D with tho 
pipe P, all substantially as described. (3) In combina
tion with the reservoir of a lubricator cup, the pipe P 
and its branches D, tho pipe A, extending upward 
from the junction of the pipes P and D, and termi
nating in a coil wound downward around the said 
pipe A, and communicating with the reservoir at the 
top thereof, substantially as described.

320,700. Concave for Thrashing Machines, George 
A. Roberts, Three Rivers, Mich.—Filed November 
25th, 1884.

Claim.—A concave for thrashing machines, com.

Aug. 7, 1885.

mounted upon the same car or train of cars and pro- 
peUing the same, having their armatures in multiple 
arc relation to each other and their field magnets in 
shunt relation to tho armatures, a current regulating 
device common to all said armatures, and a current 
regulating device common to all said field magnets, 
substantially as set forth. (7) In an electric railway 
system, the combination of two or more motors 
mounted upon the same car or train of cars and pro- 
peHing the same, having their field magnets in 
multiple arc relation to each other and their armatures 
in shunt relation to all the field magnets, a current 
regulating device common to all said field magnets, 
and a current regulating device common to all said 
armatures, substantially as set forth. (8) In an elec
tric railway system, the combination of two or more 
motors mounted upon the same car or train of cars 
and propelling the same, having their field magnets 
in multiple arc relation to each other and their 
tures in multiple arc relation to each other, and all 
the field magnets in shunt relation to all the arma
tures, a current regulating device common to all the 
field magnets, and a current regulating device common 
to all the armatures, substantially as set forth. (9) In 
an electric railway system, the combination of two or 
more motors mounted upon the same car or train of 
cars and propelling the same, a common field circuit 
for said motors, an adjustable resistance and a circuit 
reverser therein, a common armature circuit for said 
motors, and an adjustable resistance and a circuit 
reverser therein, substantially as set forth.
321,166. Safety Lamp, John L. Williams, Shenandoah, 

Pa.—Filed January 24th, 1885.
Claim.—(1) The combination with the base of the 

lamp, its wick tube, and a glass cylinder at the lower 
part of the lamp, of a wire gauze cylinder extending 
down within the said cylinder, a stationary sleeve 
projecting downward from the upper part of the lamp, 
and a sliding sleeve on the said wire gauze cylinder, 
substantially as herein shown and described. (2) The 
combination with the base of a lamp, the ring 66, sup
ported above the same, the glass cylinder between said 
base and ring, and the wire gauze cylinder C, project
ing down through the ring of the ring 68, supported 
above the ring 66, the sleeve D, depending from the 
ring 68, and the sliding sleeve E, substantially as 
herein shown and described. (3) Tho combination

arma-
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with the base of the lamp, tho stationary sleeve D, 
and the sliding sloevo E, of tho ring 6«, supported 
above the base and provided with tho annular groove c1, 
to receive tho lower end of tho sliding sleeve, 
wire gauzo cylinder C, projecting through tho said 
ring, substantially as herein shown and described. 
(4) The upper sleeve D, with its perforated cap-piece c*, 
in combination with the wire gauzo G, arranged to 
cover the perforation in said cap-piece, 
adapted to receive said gauze, and tho screw gland e®, 
for holding said gauzo in place and to provido for its 
removal from tho lamp, substantially os specified.

321,192. Circular Sawing Machine, John Connell,
Rochester, N. Y.—Filed November 28th, 1884.

Claim.—(1) The combination of tho fixed brackets 
or hangers 0, the pendulous saw framo suspended 
therefrom, and tho weightod lever pivotted to tho 
bracket and acting directly on tho frame to urge the

1321.1921
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same backward, as described. (2) The pendulous saw 
irame having the rollor or projection thereon and tho 
angular woighted lever mounted on a fixed axis above 
the roller and acting on the latter, as described.

321,406. Feed-water Heater and Purifier, Andrew 
U. Ward, Gallipolis.—Filed October 30th, 1884.

Claim.—(1) The combination of the drums B B1, 
a53ai]ge<?’,re8Pectlvoly- between the boilers, and pro- 
vlaea with a perforated tube E having a blow-off on 
each end, and the boilers A A* A2, each having 
munlcation at its rear end with one or

[32174061
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drums and provided with the tubes F, arranged sub
stantially as shown and described. (2) Tho combina
tion, with the boilers A A1 A2, each provided with a 
tube F of the drums B Bl, each provided with a per
forated blow-off tube E, the pipe C having the arms or 
extensions c c and e] el, ana the tube D having a 
water entrance therein, substantially as specified.
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