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THE CHICAGO EXHIBITION IN JULY. 
( Fl'ofll Olll' • J>«h&l Co111miuionu.) 

CHICAGO, June 30th. 
TRE English summer holiday period is now beginning 

for those who are not so unfortunate as to have to settle 
the question of Home Rule inside the House, and the 
inquiry, "Is a visit to Chicago worth its cost? " presses 
for answer. 

Many of the American newspapers, and especially 
those of New York, have been very liberal , almost un­
measured, in their dispraise and expression of contempt 
for everything connected with the World's Fair. To a 
large extent the English papers adopted their tone from 
these American criticisms, no do\1bt backed up more or 
less by special reports sent by Englishmen privately, and 
by way of official correspondence. Much of this severe 
criticism was justified by the state of affairs in April and 
in May ; but in judging of the value of the American 
reports, a very considerable allowance ought to be made 
for the bitter feeling that still exists between Chicago's 
unsuccessful city rivals for the privilege of having the 
Exposition held within their walls and triumphant 
Chicago herseli. 

It will be remembered that half-a-dozen big cities, in· 
eluding Kew York, fought Chicago for this honour, and 
were beaten. The jealousy thus created of the "upstart 
Western village" is still a real active influence that has, 
as a. matter of fact, interfered to a large extent with the 
flow of visitors from the Eastern States here. 

Another fact that ought to be taken into account in 
judging between the conflicting rep01ts that reached 
England from different sources, is that many of them 
m ust have been adversely affected-and quite justifiably 
and honestly so-by a. natural revulsion of feeling against 
the extravagant advertising laudations of the Exhibition 
indulged in by the whole of the Chicago press. After 
two and a.-half month's residence in Chicago, I have 
not been able to discover any authentic indications 
that any of the Chicago papers were bought by the Exhibi­
tion administration, with money or otherwise, to do the 
work of booming the Exhibition. But the Chicago papers 
depend on the Chicago people, and, in this year of 1893, 
upon the Exhibition, fot· their prosperity ; the Chicago 
people, rich and poor, business man, artizan, and labourer, 
believe that a very great deal of the future of Chicago de­
pends on this Exhibition, believe that their deepest, widest, 
and most lasting interests are involved in it; and the Chicago 
newspapers have, in the matter of advertising the Exhibi­
tion, devoted themselves to the interests of Chicago with 
a perfervid local patriotism which, however admirable 
from one point of view, bas led them into a persistent 
and total disregard of fact. The journalists of other 
parts of the world may justJy glory in their own imagi­
native powers ; but correspondents placed here in 
Chicago, after having read daily for weeks and weeks 
reports which represented, as often as circumstances per. 
mitted, the reverse of what they knew to be historical 
fact, were very naturally driven to consider the propriety 
of throwing in some counterbalancing weight which would 
bring the average newspaper reports a. little nearer the 
simple straightforward truth. It would be unfair to take 
the Chicago Press as the authentic mouthpiece of the 
Chicago people ; so far as my experience teaches me, 
the Chicago people are as fully alive to the defects 
of their city and of their Exhibition a.s are any foreigners, 
and they understand the reasons of these defects a. good 
deal better, and condemn them more intelligently than 
does the foreigner. But if for the moment we take the 
Chicago Press as the authorised advertising medium of 
the Chicago people, as regards this Exhibition, it must be 
confessed that they have overreached themselves-or at 
any rate did so at first-in their efforts to accomplish the 
task set them, which, if it were undertaken and carried 
out in a legitimate manner, would be recognised on all 
bands to be a perfectly legitimate task. 

In last April and in the first half of May few towns in the 
world can have been more disagreeable to live in than Chi­
cago; the impossibility of moving anywhere or the smallest 
distance outside one's bouse without wading very deep in 
mud, too often of the most filthy description; the diffi­
culty of getting decent food to eat outside the narrow 
limits of the city seven miles away from Jackson Park; 
the extreme difficulty in finding filtered water, coupled 
with the knowledge that the city pours its sewage into the 
Lake, and from the same Lake pumps its water, which it 
delivers to one and a-half million people direct from the 
shore pumps without passing it through even the pretence 
of a filter bed or even a settling tank ; the extreme back· 
wardness of all the arrangements in connection with the 
Exhibition, and the t ramways and railways leading to it, 
quite as much or greater in the arrangements and structures 
depending upon Columbian official management as in 
those .of. the exhibitors, while the papers were dn.ily 
proclrummg loudly the novelty of tbis World's 
Fair as being the first and only great interna­
t ional exhibition that would be complete and per­
fect on the day of formal opening ; these things 
were _certainl_y discour~g to the f~reign correspondent 
who, m the kmdness of his cosmopolitan neighbourliness 
would fain have written sweet things about Chicago: 
Without total loss of self-respect, be could not say that 
things were well managed at the Fair, when he knew 
that they were managed by aJmost dozens of separate 
committees and beads of departments, whose jealousy of, 
and contempt for, each other were such that they acted 
practically quite independently of each other, and counter­
manded each ?ther's orders freely ; be could not honestly 
throw the maJor part of the blame for the emptiness of 
the . s~ow cases weeks after the 1st of May upon the 
exhibttors, when ~e /:new that the greatest difficulty was 
to get the packmg cases out of the Exhibition store­
houses ~fter they bad been delivered there by the railway 
comparues, and where they were kept unnecessarily for 
weeks in charge of a.pparently_irresponsible baggagemen, 
w~o. could ~e m<?ved only either by dollars or by soul­
stllTlilg bot unpolite language. Under these conditions 
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the foreign correspondent, no doubt, sometimes gave way 
to irritation when be read in his daily morning local that 
the exact reverse of all these conditions actually existed 
in " this glorious heaven on earth, where the soul of man 
is perforce bowed in bumble adoration of art, whose 
majesty is greater than the majesty of God's ete~al 
mountairls, and the brilliant radiance of whose white 
beauty almost surpasses tba.t our unfett?red so~ls may 
hope to bask in when they have wung their way mto the 
holy recesses of the celestial courts." . 

But the people of Chicago themselves Wish well~made 
streets and side-walks, i.e., foot pavements, qwte as 
much as do foreigners, and are always insisting upon 
getting them, and are gettirlg them, only it is at a. very 
slow rate, while the town incren.ses in size at a. fast rate. 
They are continually uttering their protest against the 
" slaughter at the level crossings," and h_ave already 
reduced this to an average of two people k1lled per day 
within the City bounda.rieR, and have also already forced 
some railway lines to elevate their tracks, and hope 
eventually to force them all to do so. They are fully 
convinced of the impropriety of drinking the sewage­
laden near-shore water of the lake, and hope that in a 
few year's time they will be able to bring all the water 
they need from " cribs" located four miles and more from 
the shore. They have gone on inveighing aga~st the 
stupidity of the s!~~m of _scatter~d autbonty and 
management of Exhibitton affairs, until they have farced 
the Fair authorities to centralise their organisation. They 
have complained so loudly and vigorously of exorbitant 
restaurant charges in the Fair, that now these charges 
have been reduced to reasonable rates-although still 
high as measured by the English standard. They ba!e 
grumbled so bitterly about the absence of free seats m 
the Fair grounds, that they compelled, first, the local 
papers to declare that the authorities had placed 20,000 
free benches on the walks and in the pavilions; then, 
secondly, a week later, the same papers to announce 
that free seating accommodation for 20,000 people would 
be provided within a few days; and, lastly, three we~ks 
later still, some thousands of benches actually to a.rnve 
in gradual instalments and get distributed over the place. 
Chicago grows rapidly, as one bears frequently from one's 
Chicago friends, and the Chicago people are not to be 
blamed for their inability to keep pace with their own 
growth in size in their efforts to get things straight. 
The Chicago people live in hope ; not that their growth 
in bigness will ever moderate itseli, because it is the 
great culminating glory of Chicago that it has beaten all 
other cities in the rate at which it has increased in bulk, 
but that sometime or other their means of makirlg them­
selves comfortable and wholesome will start ahead, 
growing at a. much greater rate than their bulk. Of 
course it would have been better to have got things 
straight before inviting the world to their Fair, but 
Rome was not built in a. day, neither could an Exhibi­
tion of a degree of bigness such as would be worthy of 
Chicago's aspirations after bulk be got ready in three years. 

And now that the warm bright weather bas dried up 
the seas of mod ; now that the exhibitors have got from 
the Columbian store-houses nearly all their goods, and 
have nearly all finished the decoration and arrangement 
of their stalls; now that the administrative departments 
have struggled two months beyond the date of formal 
opening towards the attainment of an organisation, and 
have at last come within measurable distance of that 
goal by the simple expedient of sweeping out of existence 
all the numberless managing committees that have 
quarrelled with each other for three years, and central­
ising all chief management in a. directorate of three or 
four men with a. single supreme executive officer, who is 
to have a single chief lieutenant; now it becomes possible 
to discover the good things of the Exhibition. 

Even before the 1st May it was easy to appreciate the 
beauty of the general architectural design, and the great 
cleverness shown in the grouping of the buildings round 
the various sheets of water so as to produce very numerous 
extremely striking and effective architectural landscapes. 
A few weeks tramping about the place was all too suffi­
cient to impress on one's mind, and upon one's limbs, a 
recognition of the enormous size of the undertaking and 
of the liberal scale on which everything is planned. And 
finally, towards the end of June, the completely arranged 
exhibits have become numerous enough to convince one 
that never before bas there been brought together a collec­
tion of tbings beautiful, interesting, and instructive of 
anything like such almost infinite variety, produced under 
such diverse conditions of climate and natural produce, 
designed to supply the wants of such diverse racial 
characteristics. As a. matter of course, American pro­
ducts occupy the great bulk of the space in every building; 
but it would be altogether untrue to say that the fascinat­
ing interest of the exhibit is coterminous with the American 
continent. Nearly every European and Asiatic country 
is more largely represented than it was at Paris in 1889. 
England alone of all the great countries of the globe bas 
sulked in her tents and refused to show herself. Practi­
cally Britain has three exhibits : first, in the Fine Arts, 
where her pictures illustrate the best productions of her 
modern artists in a much more perfect manner than this 
is done by the pictures displayed by any other country 
except America itsell, which, of course, does not pretend 
to rival the mother country in this particular "class of 
goods;" second, the magnificent collection of ocean-ship 
models chiefly contributed by the Clyde builders ; and 
third, a. limited collection of our best modern locomo­
tives. 

To engineers tho greatest interest will concentrate in 
the Transportation, Mines, Forestry, Electricity, and 
Machinery Buildings. 

Certainly, never before bas any collection of forest 
trees and timbers been brought together so grand in its 
extensive range, of such absorbing and instructive techni­
cal interest, or, considering that it is not a university 
botanical museum, so scientifically arranged. It is far 
and away the finest iUqstrBttion of for~str1 ever Ql-e~mt 
of. 
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Almost as much might be said of the Mines Exhibition, 
except that in practical interest it do~s not ran~e much 
beyond America and Australia. Austna adds a.n.m~rest­
ing exhibit, but one not corresponding .to or. fatrly Illus­
trating her mineralogi~~ and. meta.llurgtcal ~portance. 
Japan has a small exhibit, which makes up foi_ Its sm~­
ness by its thoroughly neat and scientifically mstructive 
arrangement. . b b · 

The Electricity Building distinguished 1tself Y • emg 
later in getting ready than any other part of the Chicago 
Exhibition, except the Anthropological .. and . Natural 
History section, which at the date of writmg IS ra~~er 
more than one quarter arranged. Much of the.Electncity 
Exhibition is of the side show toy character, mtended to 
''tickle the eyes" of the multitude, b_ut the reports <?f your 
Special Electrical Correspondent will sh~w ~bat _It con­
tains a great deal of real practical and sc1ent1fic unport­
a.nce. H e has already explained the reason of the 
immense and overwhelming preponderance of . t he 
General E lectric Company in this building. Suffice_1t to 
say here that the amalga;matio~ int? one huge synd1cate 
of so many leading electnc engmeermg con~erns bas ~e:· 
tainly not produced advantage to the Chicago Exhibi· 
tion and can hardly yield anything but the reverse of 
adv~tage to the public of ~~e. U~ted States. . 

The Transportation Exhibitton lS one of the best lD the 
grounds. The excellent ship models have alr~ady been 
mentioned. They attract great crowds of Ame!lcans, who 
are generous in their admiration, Tb~re ts a. grand 
display of American locomoti_ves a~d rolling ~took. The 
Baldwin collection comes faetle p1"'Lnceps, but m a gen~ral 
letter like the present it would be invidious to mentton 
other names. The exhibits are extensive,_ bands?me, and 
of much technical interest. I hope Immedtately to 
begin illustrating this department in de~a.il ._ . 

There is also a fine collection of full- stze illustratiOns of 
various continuous brake systems, about which, however, 
there is from the nature of the circumstances, not much 
possibility of novelty. Then a. fairly extensiv~ exhibit of 
cable and electric tramways and cars occuptes a good 
deal of space · and in the gallery, innumerable bicycles 
of all standards and styles, good, bad, and indifferent, are 
displayed. There is little variation in the leading .features 
of the mechanical design. The differences consist to a. 
greater extent in quali~y of workmanship an~ in the con­
struction of small details, upon both of which latter, of 
course, depend the excellen~e of the cyc~e as a. riding 
machine more than on anytbmg else. It IS worth men­
tionina that the" Whitworth" cycle made in Birmingham, 
Engl~d, claims a first p~ace as r.egard~ s~plicity and 
effectiveness of detail, desian, combmed With lightness and 
substantial rigidity, upon °Whicb so much of the enduring 
quality of both racer and roadster depends. One real 
novelty deserves mention, namely, a bicycl_e with ellipti~al 
driving gear, by which it is intended pa.rttally to equalise 
the driving power during the down stroke of the pedal. 

But to the European visitor the American common 
road carriage exhibit will, perhaps, offer greater interest 
than any other. Of the bewildering variety of light, 
graceful and comfortable vehicles I intend to make a 
reasonably small selection for illustration, and hope also 
to be able to give some particulars concerning the large 
and wonderfully organised workshops in which American 
vehicles are manufactured wholesale. 

Lastly, there is the Machinery H all. I neecl say 
very little about it here, because it will be my duty to 
describe its contents heres.fter somewhat in detail. Here 
England is represented by a fairly large Galloway steam 
engine, a group of small Massey steam hammers, a stand 
of anvils and smiths' tools, contributed by Peter Wright 
and Co., of Dudley, one Willa.n's engine and dynamo, 
a. loom or two from PJatt Bros., and from CoYentry, and 
a brick and tile machine from Fawcett, of Leeds. There 
are a. few other English exhibits, but the above list gives 
a. fair measure of the noticeableness of our English 
exhibit in this vast collection of first-class machinery. 
The commercial reasons for the absence of British 
machinery from this Chicago Exhibition are well 
understood ; but from an industrial point of view it 
seems a. pity that for good or bad cause our display 
should be so minute that the visitors from all parts of 
the globe should see almost literally nothing to remind 
them that Great Britain has not yet sunk under the 
Atlantic waves. 

The chief display of engines is that of the power plant 
supplying electricity to all parts of the grounds. These 
are all American with the single exception mentioned above. 
There are other steam engines driving the shafting of the 
Machinery Hall ; among these is the Galloway engine 
already spoken of. Generally it is a. remarkably good display 
of steam machinery. A large J'roportion of the engines have 
Corliss gear, and an almost mvaria.ble rule is that the cut. 
off should be automatically regulated by a wheel-governor 
acting directly on one or more excentrics. The condens­
ing engines have almost invariably independent con­
densers, i.e., worked by an independent donkey engine. 
This results partly because the condensers are generally 
supplied by different makers, partly from a desire to 
be able to get up the vacuum before starting the main 

• engme. 
The collection of machine tools is very extensive and 

remarkably fine. Especially does this criticism 
apply to the two classes of wood-working and metal­
milling machines. The Stearns Manufacturing Com­
pany has a. very powerful band-saw and other shingling 
plant set up in a separate building behind the boiler­
shed. Pumps and turbines are also numerously repre­
sented, but the show in this respect is a little disappoirlt­
ing. In a not very distant part of the grounds, near the 
south end, is a large and interesting group of windmills. 
Of all these sections it will be my duty to write in con­
siderable detail later on. For the present it is enough to 
say that to make a thorough examination of all the 
interesting machines exhibited would require one to 
devote several months to the task. 
. This le~ter was written i.n orde: to answer the ques­

tion, " Is 1t worth an English ensmeer's while to come 
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across the Atlantic to see the Cbicngo Exhibition?" 
The reply intended to be conveyed is- Yes, his stay in 
Chicano will be an interesting, instructive, and, now 
that 

0

steady fine weather bas set in, it might be a 
pleasant one. 

THE I XSTITUTIOX OF NAVAL ARCHITECTS. 

THE meeting of the Institution of Naval Architects at 
Cardiff began on Tuesday under the most favourable 
auspices. This is the first time that the Institution has 
visited Wales, and the wa.1·mth of the reception given to 
the Institution can hardly fail to leave most pleasant 
memories. We have al ready in ow· last impression 
indicated the character of the business to be transacted 
and of pleasures to be enjoyed, and we have briefly 
sketched the wonderful history of Cardiff, which now 
exports one-third of all the coal sent foreign by Great 
Britain. It is unnecessary to repeat what we have said. 
The formal work of the Institution began on Tuesd~~oy, 
when at half-past ten the members were received in the 
Council chamber at the Town Hall by the 1\layor (1\lr. 
W. E. Vaughan), who was accompanied by the Deputy 
Mayor (Alderman Lewis) , Councillor J. H. Cory, and the 
Town Clerk (Mr. J. L. Wheatley), together with Mr. 
Heywood, Mr. Lewellen Wood, Count Lucovich, Mr. 
John Cory, Mr. J. B. Ferrier, 1\lr. W. Riley, Captain 
Pomeroy, 1\lr. Hancock, jun., 1\lr. Martin, and 1\fr. Lewis, 
members of the local Reception Committee. 

Mr. H eywood, chairman of the local committee, intro­
duced to the Mayor Sir George Barnby, Mr. 1\lartell, Mr. 
White, Sir James Ramsden, Admiral Boys, and all the 
ether members of the Institute, and added his regret that 
Lord Bra.ssey, the president, who had attempted to come 
round to Cardiff in his yacht the Sunbeam, had been 
obliged to put back to Torbay through stress of weather, 
and had telegraphed that be would come to Cardiff by 
train as speedily as possible. 

The Mayor, in the name of the town and Corporation of 
Cardiff, accorded the members of the Institute a. hearty 
welcome to the town, and expressed the gratification felt 
locally at the visit of the I nstitute. 

Mr. H eywood, as chairman of the local executi,·e com­
mittee, seconded, and emphasised the welcome accorded 
by the 1\Iayor. 

Mr. J. Cory, as representative of the Cardiff Shipowners' 
Association, added his note of welcome, and then, after a 
brief pause, 

Sir Nathaniel Barnab.v, one of the senior vice-presi­
dents, in reply, expressed himself deeply sensible of the 
cordiality of the welcome accorded on all hands. 

The members then adjourned to the Nisi Prius Court 
for the first business meeting. 

THE first paper read on 'ruesday was by Mr. B. l\!a1·tell, 
ON P o i NTS OF INTEREST 1~ THE CoNSTRUCTION AND 

REPAIR OF VESSELS CARR\'l~G OIL JN BULK. 

The paper dealt altogether with questions as to the 
general sufficiency of scantlings and arrangement of 
details in their construction, and the points which should 
occupy special attention when they come under repo.ir. 
As regards the general scantlings of framing and plating, 
experience bas shown that the scantlings adopted for 
ordinary cargo vessels are suitable for petroleum vessels. 
It is mainly in matters of detail that special precautions 
have to be tal<en to render these vessels efficient, and the 
fi rst point to which Mr. Martell would direct attention is 
to the ,.,,·ets and ri,·eting. The case of a vessel carrying 
a liquiJ cargo in bulk out to the outer skin differs fl'om 
one car :ying ordinary car:;:o, inasmuch o.s that in the first 
C!l.Se the cargo is carried directly on the outside plating of 
the Yessel instead of on the floors and ft·aming, and tbe 
main strains are therefore brought on the rh·eting con­
necting the plating to the frames. Fw·tber, in pitching 
and rolling the pressure due to the inertia. of the cargo is 
very considerably increased, e\·en when the tanks are quite 
full. As regards the form of rivet, there could be no 
doubt that many of the failures which have occurred 
have arisen from the inefficient heads given to the rivets. 
An opinion existed amongst some builders, which has been 
to a. considerable extent abandoned, that the best form of 
rivet for producing oil or water-tight work was the plug­
headed rivet, as shown in Fig. 1. This all experience 
shows to be a. mistake, and that the best form of rivet 
for insuring oil tightness 
is the pan-headed rivet 
with swollen neck under 
the head, as shown in 
Fig. 2. Whichever form 
of rivet be adopted the 
points should be left 
sufficiently full or convex, 
and in cases where rivets, 
are found on testing to 
be unsatisfactory, they 
should be renewed and 
not caulked, as is some­
times done. Great care 
is also necessary in these 
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building or running petroleum tank ste,~mers. On tbe 
whole it seemed to be taken for granted that Mr. Martell 
had s~d all that need be said on the subject. The pre­
vailing opinion was that t.R.nks must be kept as sm_all as 
possible to avoid momentum stresses, and that 1t w~s 
highly desirable to keep the boilers ~ell isolated, to a.vo1~ 
the chance of oil or oil vapour oreepmg down to the fUI · 
naces and cl\using an explosion. . 

The second paper read on Tuesday was by Dr. FranciS 
Elna.r 

" ON FAST 0 CF.AN DTEAlfSHIP . 

After a few preliminary remarks, Dr. Elgar we_nt on to 
say that the Great Eastern is the most ~on~erfulmstance 
the world has seen of attempts to obtam htgh speed oyer 
lona distances at sea. She was designed forty years ago, 
and

0 
her name is probably associated in the J?linds. of most 

people only with errors and disaster. It ts UDlVers~lly 
known that she was remarkable for her enormous s1ze, 
but it is often forgotten that there was anything else 
about her worthy of notice or admiration. Every new 
ship that is built of greater di~ensi?ns t~an her prede­
cessors is naturally compared 10 s1ze w1th the Great 
Eastern. The Great Eastern was remarkable, however, 

ftc; l 

JULY 14, 1893. 

macbil1e1·y; one driving a screw propeller,. and the other 
a pair of paddle-wheels. The screw engmes were the 
most powerful, and could in<li;cat.e up to 4500-borse power 
at sea. The paddle engines mdtcated 3500 ; so that t~e 
maximum indicated horse-power was about 8000. This 
po,~er gave a speed of 14 to 14! knots at sea, with a coal 
consumption of about 400 tons per day. There were 
four cylinders to each set of engin.es; those of the screw 
engines being 7ft. in diameter, w1t_h a. str?ke of 4ft.,. and 
those of the paddle engines 6ft. 2m. m d1ameter, Wlth a 
stroke of 14ft. The screw was four-bladed, and had a 
diameter of 24ft. with 44ft. pitch. The paddle-wheels 
were 56ft. in diameter. The working steam pressure 
appears to have been abo~t 20 lb., and steam, was cu.t off 
in the cylinders at one-third of the stroke. The boilers 
were tubular and of the square box type, and they were 
double-ended. There were ten boilers in all, 18ft. long, 
17ft. 6in. wide, and 14ft. high, with 112 furnaces. 

The Campania has also two sepa~a.te s~ts of propelling 
machinery, but in her case they dnve twm s.crews. The 
propelling power is fully three and a-half trmes that of 
the Great Eastern, and the speed more than ~0 per ~ent. 
greater. This increase in power and speed 1s obtamed 
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THE GREAT EASTERN AND THE CAMPANIA 

not only for the vastness ?f her propor~ions, but ~lso for 
the thought, care, and sktll employed m h_er des1gn and 
constmction, and for the extent to whtch problems 
relation to hiah speed upon the longest ocean voyages, 
some ~f whi~h are at times thought to be peculiarly 
modern, were understood and worked out by her designer. 
I have thought it might be interesting to compare t~e 
latest large steamships with the Great _Eas~ern more m 
detail than is usually done, and to bl'lDg mto the com­
parison not merely size but some of the leading details of 
design and construction. 

In the latter part of 1851 Mr. Brunei began to work 

with a daily coal consumption that is but little in excess 
of the Great Eastern's. There are 6\·e cylinders to each 
set of the Campania's engines, and they work three 
cranks. There are two high-pressure and t\YO low. 
pressure cylinders, and the high-pressure cylinders arc 
placed upon the ~ow-~ressure. 'l'be C,Ylinders. are 37~n. 
79in., and 98in. m diameter respechvely, w1th 69m. 
stroke. The screw propellers are smaller than that of 
the Grea t Eastern. 'rhe boilers are thirteen in number, 
twelve beina double-ended and one single-ended, with 100 
furnaces-~r twelve furnaces less than in the Great 
Eastern. 
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Figs. 1 to 4 show the main 

structural features of the 
Great Eastern and the 

...... ,... • .,_ .. "CA . ....... :-----· Campania. One of the 
~ chief differences is that the 
i maio structure of the hull 
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flush-decked ship, with no 
erections on deck, except a 
few small houses at the 
middle line, shown by 
dotted lines ; and the 
moulded depth from this 
deck was 58ft., making the 
vessel 11·7 depths in length . 
The Campania. carries upon 
her upper deck - in con­
formity with the type of 
vessels that has been 
developed for the accom­
modation or the largest 
number of passengers-two 
tiers of decks. The first, 
or promenade, deck consists 
of forecastle, poop, and 
midship deck for passengers, 
nearly 400ft. long. This 
deck is practically continu­
ous, the midship part being 
separated from the fore-

• ....... .................... ·-·· ....... : castle and poop only by a 
: small break at each end. 

SECTIONS OF THE GREAT EASTERN AND OF THE CAMPANIA Upon the promenade deck 

vessels to ensure fairness of boles, as without absolutely 
sound work at the seams and butts, vessels carrying oil in 
bulk are sure to give trouble and necessitate costly repairs. 
H oles that are found to be not quite fair should be rimed 
o.nd not drifted, and rivets specially prepared should be 
used in such cases where necessary. And here it may be 
remarked that sound workmanship throughout is essential 
and of primary importo.nce in these vessels ; as, however 
satisfactory the general arrangements may be, unless the 
very best workmanship be executed failure is certain to 
ensue. The author then proceeded to consider at consider­
able length all the details of construction of an oil steamer. 
The paper was illustrated by numerous diagrams. The 
paper concluded with a. valuable set of tables, containing 
the principal dimensions of a large number of oil 
steamers. 

out his idea of a. great ship for the Indian and Australian a large amount of first-class passenger accommoda­
tra.de. H e spent two years in inquiries, investigations, tion is provided, which includes library, drawing 
and calculations relating to the numerous problems- and music-rooms, smoking-room, twenty state-rooms, 
many of them quite novel then, though more familiar &c. The second, or shade deck, is carried right 
now-that were raised by such a. tremendous stride in across the promenade deck as a. shelter to the 
advance of all former experience and ideas. The magni- passengers, o.nd it ex-tends fore and aft over the whole 
tude of the stride was as great as would now be involved length of that deck. Upon it are carried the boats, cabin 
by the construction of a ship 1200ft. long and 30 to 85 accommodation for the captain and officers, chart-room, 
knots speed. The following is a comparative statement wheel-bouse, &c. 
of particulars of the Great Eastern and Campania. :- The moulded depth from the upper deck of the 

Po.rticulars. Great Eastern. Campania. Campania. is 41ft. 6in., making 14-f depths in length. 
Length over all ... ... ... ... 692ft. ... 622ft. The moulded depth from the shade deck is 59t£t., which 
Length between perpendiculars ... 680ft. ... 600ft. is only 1!ft. more than the moulded depth of the Great 
Breadth moulded .. . .. . ... ... 82ft. 2in. ... 65ft. E te fr th d k A rt f th' dia 
Depth moulded to upper deck ... 58ft. .. . 41ft. 6in. • a.s rn om e upper ec . pa rom lS uerence 
Register tonnage, gt·oas ... ... ... 18,916 tons ... 12,950 tons in moulded depth, the main features of the structw·al 

, under deck ... ... 18/837 tons ... 10,267 tons design of the bull are very similar in the two cases. 
Load draught ... ... .. . .. . ... 30 t. .. . 27ft. There are several complete iron or st eel decks-the upper 
Passenger accommodation, 1st class 800 ... 600 one being of great ex-tra strength ;':' a bottom made very 

:: :: ~~3 ~t:!: ~ ::: ~~ strong by means of inner bottom plating and longitudinals, 
Indicated horse-power of engines ... about 8000 ... aboutS!>J.OOO and a very similar amount and arrangement of internal 

The discussion which followed raised few points of 
interest, save for thoae who are actually engaged in 

Speed at sea in knots atfull power... 14 to 14! ... 22 to~ 
Th G t E t h d • l n the Great Ea.atcm this deck ia cellular in couetruction, a.nd con· 

e ea ' as errn a two separate sets of propelling alate ot longitudlnBI girders plated o.t the top and bottom wtth ;tn. platea. 
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subdivision of the hull by watertight bulkheads. 
The framing of the hull was entirely longitudinal in 

the Great Eastern, and the inner bottom was carried up 
as shown in Fig. 3. The longitudinals were 2ft. lOin. 
deep, and tin. thick. They were about 2ft. 6in. apart on 
the tlat of the bottom, and 5ft. apart from the bottom to 
a height of 86ft. The scantlings of the bull seem to have 
been arranged upon a simple principle, for Mr. Scott 
Russell says, in his work on " Naval Architecture," page 
394, " There is one thickness of plates, tin., for skin, 
outer and inner ; one thickness for internal work, t in.; 
one size of rh·et, i in.; one pitch, Sin.; and one size of 
angle iron, 4in. by 4in. by &in. 

'fhe shell plates, which were t in. thick, were only lOft. 
long and 2ft. 9in. wide ; being, it may be presumed, the 
largest obtainable at that time. The weight of one of 
these plates would be under 7t cwt. The bulkhead 
plates, which were t in. thick, were about 9ft. long and 
art. wide. 'f be progress since made in the manufacture 
o£ ship plates is shown by the fact that the shell plates 
of the main portion of the hull of the Campania., which 
are Ain. thick, average over 26ft. in length, 5ft. 3in. in 
breadth, and 45 cwt. in weight. l\Ir. Scott Russell says, 
" The Great Eastern was entirely built with single 
riveting, the double riveting being at the butts mostly." 
" 'e have since learned that much can be done to increase 
the strength, and prevent the undue straining, of such a 
structure us a ship's bull by extra riveting. I n the 
Campania, three of the edges of the bilge stra.kes and the 
top edges of the upper strakes of plating on each side are 
treble-riveted, and the remainder are double-riveted ; 
and all the butts, which are lapped, as in the 'f eutonic 
and Majestic, are quadruple-riveted- except at the 
extreme ends, where they a.re treble-riveted. 

The author then went on to sketch the history of the 
Great Eastern, and then passed on to some of the 
general questions involved by the growing demantl for 
increased speed at sea. 

There are already several ships that ca.n cross the 
Atlantic at an average speed of over 20 knots, or 
23 statute miles per hour. The Campania. crossed from 
l::>andy H ook to Queenstown, on her first Yoyage in Ma.y 
last, o.t an average of 21·3 knots, and during one day 
she averaged 22·3 knots. These speeds a.re a. little 
over 241- and 25t statute miles per hour respectively. 
Among the conditions essential to high speed in a.ll 
weathers a.rc :-(1) Great size of ship; (2) a. form suit­
able for driving easily a.t high speeds over heavy seas 
without shipping heavy water, or lifting the propellers 
sufficiently to cause racing ; (8) deep draught of water; 
(4) steadiness in a sea.-wa.~; (5) great strength of struc­
ture and of machinery ; (6) a large proportion of boiler 
power, so as to enable a. full supply of steam for the 
engines to be easily kept ; (7) a full and well-regulated 
supply of air to the furnaces. 

'fhe speed of a. ship at sea approximates more nearly 
to tba.t obtained in still water, with the same propulsive 
power, the larger she is made. No doubt length is the 
principal element of size in this respect, but depth, or 
draught of water, is also very important. Whatever 
might be the speed obtained with a. ship on tria.l in 
smooth water, the extent to which her average sea speed 
would a.ftenva.rds approach this would depend very 
greatly upon her size. 

'fbe full effect of form upon average speed at sea, over 
long voyages and in all weathers, cannot be measured by 
still-water trials. The form that gives the best results in 
still-water trials, with a.ny size of ship, does not 
necessa.rily give the best results at sea. It is sometimes 
said as an objection to model experiments, such as Mr. 
Froude taught us to make, and to still-water trials­
which belong to the same category-that they do not tell 
us what the speed will be at sea., or what is the best form 
for speed at sea.. The reply is that Mr. Froude never 
said they would. 

In Dr. Elgar's opinion, the improvement of existing 
forms in suitability for Atlantic seas must be looked for 
more in knowledge and experience of what such a sea 
requires than in mere still-water experiments. One of 
the chief points in connection with the form best adapted 
for sea speed is that it should offer resistance to pitching. 
The fineness of ends that would give the best results in 
smooth water requires to be corrected by the fulness 
necessary to prevent undue pitching. It is only the 
judgment and experience of the naval architect that ca.n 
decide where the line is to be drawn between the two 
directions. If he err on the side of fineness, as 
attempted perhaps by the desire to obtain the highest 
possible still-water results, he will lose in speed when 
there is any sea.; and if on the side of fulness, he 
will lose by excess of resistance in smooth water, and 
perhaps at all times. 

Deep draught of water is a. most important element of 
speed at sea, and it is now strictly limited by the depth 
of water in the ports and docks used by the fast passenger 
ste~ers on both sid~s _of the Atlantic. Twenty-seven 
feet IS the extreme limit of depth to which a ship can 
load on either side. The Campania. cannot load an inch 
deeper than the Umbria, although she is 100ft. longer. 
If the underwater dimensions of the Campania had been 
increased proportionately to those of the Umbria., her 
draught of water would have been 82ift. This class of 
steamers are increasing in length and breadth, but the 
draught of water has to be kept the same. Dt. Elgar 
here considered at some length structural streogth 
as modified by draught of water, and went on to say 
that steadiness is important, not only as a. very desirable 
element of comfort to passengers, but also as contributing 
to speed. When e. Yessel is rolling heavily from side to 
side her resistance must be increased. This is shown by 
the fact that whereas bilge keels have an appreciable 
effect upon speed on a smooth-water trial, they cause no 
r~duction in s~eed upon see. voyages-at any rate, that was 
his own expencnce. The advantages of bilge keels are 
well known in the Royal Navy, bnt they are not generally 
un~erstood in the mercantile marine_. They. are often 
obJected to on the ground of the mcreased frictional 
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resistance they offer . This increase of resistance is, Dr. E lgar, in reply, said his sug~estion as to the 
however, fully compensated for at sea by the reduction of promenade deck was that, instead of its being e. li~ht 
resistance due to diminished rolling. It would add structw·e, it should be made the upper deck of the shtp i 
greatly to the comfort of passengers if rolling could _be and, by a _redistribution of _weight~ a. stronger and. more 
reduced in these large stea.mers; a.nd bilge keels furmsb stable. ship would be obtamed w1th the same weight of 
a ready and certain way of doing it, when they are ma.tena.l. . . 
properly fitted and are of appropriate size. I ·r~s. concluded the mornmg's proceedmgs, the pap~r, 

He concluded by saying that the improvements that rema.mmg on the programme, ~m " Wear a.nd Te~r m 
would have the greatest effect in promoting the increase Ballast Tanks," bemg deferred till Wednesday mornm1!.: 
of speed at sea. a.re: Increase of depth of water in After luncheon, hospitality provided by the reception 
harbours and docks, such as ~ould a.dmi~ of much great~r 

1 
committee, the members of the I~stitut~ proceeded 

draughts of water being obtamed ; a.nd unprovements m by train to the Bute Docks, concernmg which we have 
boilers, by which greater steam power coul<l be developed already said something and shall have more to say. A 
out ofthesa.mespaceandweight. Inthematterofboilers, visit was then paid t0 the n ew Dowl~is Steel \~orks, 
it is necessary to move very cautiously, and above all which we have already described a.nd illustrated m our 
to nm no serious risks. Stronger qualities of steel may pages. 
also be obtained; but the t ensile strength of steel used is In the evening the dinner of the Institution took place 
not a. measure of its efficiency for all the purposes of a in the Park H all, a very handsome a.nd convenient ball, 
ship's structure. The present steel is 40 or 50 per cent. , so large that there was no crowding. A great many 
stronger than the iron that was formerly used i but it speeches were made, but they were for the most part 
cannot be reduced in thickness so as to save more than 12 I curiously political in tone, totally devoid of technical 
to 15 per cent. in weight. I n a.ny improved material that interest, a.nd outside the province of THE ENGINEER. 
may be introduced, the rate of elongation with tension, or, \Ve must reserve our report of the proceedings of 
speaking more generally, tho relt~otion of strain to stress Wednesday and yesterday (Thursday) for our next im · 
may be more important tba.n the mere tensile strength, as pression, with the exception of Mr. Hamilton's paper, of 
a. ship's hull requires to be very rigid, and to be pra.cti- which the following is a.n abstract:-
ca.lly free from movements due to stretching or compres­
sion of materials. The Atlantic trade is increasing a.t 
such a rapid rate that larger and swifter ships are certain 
to be soon called for. The depth of water bas lat ely been 
somewhat increased at Liverpool; but much deeper har­
bours and docks will be required if further great increases 
of speed a.t sea are to be obtained without excessive diffi­
culty and cost. 

The discussion which followed cast very little new light 
on the points raised by Dr. Elgar. Sir Edward H arland 
could not find much about the Great Eastern to admire. 
During the building of the Great Eastern he was struck 
with the boldness of the designers, and he envied them 
their possession of such a mass of matter to turn into a 
structure which they had the power of the company to 
build. He only wished he had had the same amount of 
materia.! to turn into two ships in the place of one, a.nd 
he believed if he had, som~:~ of the companies with which 
he was connected would never have come into existence. 
Unfortunately for several generations of owners, the 
Great Eastern proved a. lamentable failure. The machi­
nery and propelling power were simply two masses of 
very lamentable failures. Paddles ought not to have 
been applied to such an immens6 bull as the Great 
Eastern, because when rolling to the extent to which 
she did roll one paddle would be invariably out 
of water. The Great Eastern was a very melancholy 
illustration of great ignorance. As to the launch, be 
believed that if Brunel ha.d given the order to let her go, 
and bad then run away out of the yard, the launch would 
have been a. great success. But Brunei was afraid that 
one end would reach the water before the other. This 
was checked, and the launch was spoiled. The Campania 
was the last and most m~anificent type of vessel in the 
mercantile marine; but he would have liked Dr. Elgar to 
favour them with a comparison with the City of New 
York, Paris, Teutonic, or Majestic, all ships more nearly 
her size, and more nearly her a.ge in existence. The 
comparison with the Great Eastern was artistic, but it 
had no pra-ctical advantage to them. As to the draught 
of water, they must be very pleased to find that not only 
in Liverpool but in New York the draught of water was 
being increased, a.nd it would encourage owners a.nd 
builders to go on and build vessels even larger than the 
Campania.. They could increase the beam; but it did not 
give increased strength, and they could not obtain that 
without depth. The steel of the present da.y was some­
thing magnificent, a.nd was more like copper in its utility. 

Professor Biles followed Sir Edward Harland. H e 
devoted himself principally to considering the methods 
in which depth might be made to add to the strength of 
a ship. He pointed out again that as the length of a 
ship increased the stresses due to waves would decrease. 
Thus, a ship 600ft. long was more likely to meet with 
waves 600ft. apart on which she would be carried a.t the 
two ends, than a ship lOOOft. long wa.s likely to meet 
with waves l OOOft. apart ; a.nd as, furthermore, it was 
possible to augment the strength of a. ship in the middle 
without adding to the weight a.t each end, he could not 
accept the rule that the weight must increase as the cube 
of the dimensions as in any wa.y precise for large ocean 
steamers. 

Mr. White, referring to the influence of form on speed, 
said that in their practice at the Admiralty they had been 
careful to distinguish between sea work and smooth water 
work. They had obtained exceedingly good results in 
cases where they gave increased length, increased breadth, 
well-rounded ends, and smooth lines, and ha..d achieved 
enormous economies by working on the general lines laid 
down by l\Ir. Fronde. In his paper published in the 
"Transactions " of the Institute in 1886, they would find 
particulars of the results achieved in speed by the war­
ships Collingwood a.nd Warrior. There could be no doubt 
that the matter of the draught of water in the ports was 
a most important matter bearing upon pos~ible economies 
of , the f_utu~e. Dealing "?th th~ influence of length 
upon pttchmg, 1\Ir. Wlllte sa1d he bad advised 
an increase of length up to the full extent pos­
sible, but in the Admiralty they were always ham­
pered by the requirement that they should get 
the quart into the pint pot, and be envied the free 
hand held by the gen tlemen who designed and constructed 
the Campania. and vessels of that class. H e entirely 
endorsed wba.t Dr. E lgar ho.d said as to the utility of 
bilge keels, but he thought that Dr. Elgar would agree o.s 
the size and height of ships increased the useful effects 
of bil_ge keels ~ust di_minish, and _in expe~·ience they had 
had 1nsta.nces m which no practicable bilge keels could 
have produced any appreciable effect. 

1\Ir. Martell having Rpoken, 

ON WEAR AND TEAR IN BALLAST TANKS. 

The author said that the two forms of ballast tanks now 
common consist of the ordinary, or Mcintyre, and the 
cellular double bottom. The various forms might be 
tabulated thus :-No. 1, as cellular double bottom with 
the Boors complete from centre line to wings of tank, 
lightened by large boles, a.nd continuous centre keelson, 
with girders fitted intercostally between the floors. 
No. 2, cellular double bottom with centre ket:lson and side 
girders continuous, and the floors fitted intercostally as 
diaphragm plates. No. a, cellular double bottom fitted 
with continuous centre keelson a.nd side girders, and 
brackets for floors. 

In the Mcintyre tank, excepting in the way of the 
boilers, the wear and tear is principally confined to the 
riveting of th~ angles at the bottom of the fore-and-aft 
girders, the rivets being often found loose and broken, 
more particularly a.t the wing keelsons ; this atta~hment 
becoming loose allows the girders to cut into the reverse 
frames, and in many cases breaking the fore-and-aft 
angles. From the fact of these keelsons being in some 
cases found displaced a.t their bottom edges, it is possible 
to suppose that this movement is generated at times by 
t he tank being filled after the vessel ha.s left port, a.nd the 
heavy body of water rolling about before the tank is full, 
strikes the girders with great force every time the vessel 
rolls. Corrosion in these tanks, apart from the machinery 
space, is found to be slight, owing, no doubt, to the in­
terior being nearly always in the same wet condition, and 
by the ironwork being covered with a deposit, more or less 
thick, of mud. 

The cellular double bottom differs in a.n important 
respect from the Mcintyre, inasmuch a.s it is an integral 
part of the vessel's construction, and the continuity of 
strength of the inner bottom should be maintained in a. 
fore and aft direction. In the case of No. 1 it is found 
that, like the Mcintyre, they are little liable to internal 
corrosion apart from the machinery space. Like the 
Mcintyre t ank, however, its vulnerable part is in the 
ma.~hinery space, a.nd in one case of a vessel the entire 
tank top within range of the extreme heat of the boilers 
wa.s found to be completely wasted, the floors were 
destroyed, having been corroded through, in a. line at a 
distance of about Sin. to 14in. under, and parallel to, the 
tank top, the reverse bars on same, and the intercoste.ls 
with their angles were deteriorated in a like manner, and 
to such a.n extent as to render the tank useless a.s such, 
a.nd detrimental to the strength of the vessel. As to 
No.2 : In a steamer with this arrangement of bottom it 
was found necessary, upon examination, owing to corro­
sion, to renew at least one length of plate of each of the 
side girders, the top plating, the intercostal Boors with 
their angles, a.nd the entire boiler bearers. 

The author had two photographs illustrative of the dire 
effects of corrosion on plates situated in the machinery 
space of a vessel arranged under the heading of No. 1, 
and be concluded by describing briefly the method of 
r epair adopted. 

THE annual convention of the American Institut e of 
Architects is to be held in the new .Memorial Art Institute, on the 
Lake Front in Chicago, in the week beginning July 31st, and the 
Grand Pacific Hotel has been selected as the headquarters of the 
Institute of Architects during the convention. The Grand Pacific 
ill conducted on the American plan only, is but a abort distance 
from the A~ Institute, and is only four blocks from the 11tation 
where the trams start for Jack.eon Park, the site of the Columbian 
Exposition1 making tb~ run wit~out stopping in fifteen minut.ctt. 
The follomng figures g~ve some tdea of the cost of o. visi t to the 
E_xhibition :-The rates per day, including board, are as follows: 
Smgle rooms, 4 dols. to 5 dols.; toame, with bath, 5 dols. to 6 dols.; 
double rooms, one person, 6 dola.; two or more persons, 5 dola. 
each ; double rooms, with bath, one person, 7 ·60 dols.; two or 
more persons, 6 dol!. to 6 dols. each. These prices it is stated 
are _8.8 low as ~be ~o~est in the city for the same ol~ of aocommo~ 
dation, and ~11,_ tt IS thought, be cheaper than a 8 dole. room in ~ 
temporary bmldmg near J ackaon Park, with the added expense of 
obtaining meals elsewhere. It is, however further announced 
that rooms can be obtained for one persor: in a single bed with 
two or three in a room, for na low as 1 dol. per day, and tb~t the 
management of . th_e Lnkota, o. new _ten-storey fire-proof hotel, on 
the corner of Tbtrbetb-street and M1chigan-avenue, about midway 
between Jackson Park and the Memorial Art Institute bns ngt"ocd 
to accommodate the archit.octs wbo prefer tho Eur(>~n plan at 
the ':fl~ of 1·60 dols. to 4 ·50 dols. per day. The local commitiee, 
~?n.sJSti~g of Messrs. W. W. ~lay,_ 218, !A Salle-street, and S. A. 
lrcat, o8, 'Vabash-avonuc, w1ll, tf dcs1rcd, undertake to secu~ 
quarters at the Lakota or el cwbero, as far as in thoir power from 
1.'50 dols. !.o 5 dols. per day, on. the ll:uropean plan, if they ba,-e 
hmely not1ce of the snme, statmg the time of propo~Sed arrival 
lo!lgth of contemplated stay, nod tho price which the memhers ar~ 
w111lng to pay. 



THE ?.JERSEY BAR. 

! ::-; holding her place among British seaports, Liverpool 
bas two difficulties to grapple with. The greater portion 
of her dock system was constructed long before it was 
sut·misod that vessels would attain anything at all ap­
proaching their present dimensions. Thus Liverpool has 
over and over again had to adapt as best she could her 
obsolete dock facilities to meet the ever increasing re­
quirements of modern commerce. Her first dock dates 
back to 1700, when the Liverpool Old Dock, the first wet 
dock constructed in England for the reception of vessels, 
came into existence. The site of this dock is at present 
occupied by the Custom House, but its memory is still 
preserved by the fact that all tidal and other level data 
are referred to the sill of this dock as the basis of 
measurement. This sill was some 21in. below the mean 
level of low water of neap tides. From this date the 
Mersey dock system slowly but surely developed, and in 
1858 the whole of the various dock estates on both sides 
of the river passed into the ma.nagement of the Mersey 
Docks and Harbour Board. This Dock Board has not 
only had to face the question of reconstructing old docks 
and providing new ones, it has also had to preserve the 
navigable channel leading from the Irish Sea into the 
Mersey estuary proper. 'rhe ma.ze of sandbanks between 
which this waterway runs is subject to the 
usual changes that mark such channels. 
The oscillations that mark the shifting of 
the banks of sand and detritus have 
frequently modified the main scouring 
forces, with the result that new channels 
ba,·e been formed, and old ones have 
become practically silted up. 

A glance at the sketch accompanying 
this article will show that there are some 
three channels leading from the Mersey 
into the Irish Sea. One of these, that run­
ning between Jordan Bank and the fringe 
of sandbanks adjacent to Formby Point, 
may be left out of the question, for during 
the year 1892, only eleven small craft 
passed through the Formby Channel. 
'rhrough the Rock Channel there passed 
5822 vessels, while no less tba.n 41,145 
vessels used the Crosby Channel. 

A ship leaving the Mersey makes in o. 
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straight line fo1· the Crosby Lightship, 
from thence to the Formby Lightship. 
Between this light vessel and the Bar 
Lightship flows the Queen Channel, and 
about half way between those two limits 
lies the Mersey Bar. This impediment to 
navigation did not always occupy its present 
position, nor has the depth of water upon 
it been constant. Before dredging opera­
tions were commenced upon it, the depth 
at low water of springs seems to hfwe 
ranged from 8ft. to 12ft. The distance 
of the Bar of the Queen Channel from 
the Rock Lighthouse was 17,250 yards in 
1857, 18,000 in 1866 and 1876, while it 
increased to 18,700 yards in 1871. At 
the present time the distance along the 
leading line of the Crosby and Queen 
Channel to the Bar is about nine and 
a-qua.t·ter miles. From time to time a. 
passage of water bas opened up from the 
Crosby Channel across the Great Burbo. 
These streams of water, however, as well 
as the banks themselves, ha.Ye shown a 
more settled character during the past few 
years than they did in the early days of the 
port. The Queen Channel, which is the 
present connecting link between the Crosby 
Channel and deep water, has now been in 
use since 1857. Prior to that date the 
Victoria. Channel lasted in a navigable con­
dition from 1837, while Denham's "New 
Channel," first noticed in 1833, lasted till 
1841. Within the Queen Channel itself 
the sea. bed is by no means stationary. 
Between 1890 and 1892 the 80ft. contour 
line outside the Bar bas advanced about 
17 5 fathoms to the north . westward, 
and the 18ft. contour line has similarly advanced out­
wards about 100 fathoms. The same contour from 
'raylor's Bank bas advanced some 130 fathoms into the 
channel. With this exctlption, this sand bank has 
remained sto.tionary. Askew spit, however, has under­
gone an expansion towards the north, while its western 
front has receded. In the Horse and Rock Channel the 
silting up pro~ess is much more rapid, and Spencer's Spit 
and the lJra.zil Bank are gradually approaching to the 
banks tha~ are connected with the Cheshire coast. This, 
however, IS not altogether to be deplored, as it will prob­
ably lead to an increased scour down the Crosby 
Channel, and thus tend to deepen the water over the bar. 
The area of the banks which form such a feature of 
Liverpoo~ Bay may be est~ated at about thirty-two 
square mtles ; a.t least, that ts the measurement of that 
~ect~on of them which is dry at low-water of spring tides. 
Therr area was much the same in 1786, while in 1885 it 
was put down at some four miles less. About two-thirds 
of the banks exposed a.t low-water are quite detached 
from the mainland. 

Having seen what is the nature of the banks and 
channels that lie off the 1\Iersey entrance we now come 
to the Bar itself. This ridge of so.nd ,~hich now lies 
midway between the Bar and the Fo;mby Lightships 
may be reg~rded as the practical boundary of the Mersey 
estuary. Scawards from the Bar the water rapidly 
deepens. Thus soundings show a depth of 83ft. o.t low 
water close up to the Bar, and this deepens to 42ft. 86ft. 
and 48ft. until the Bar Lightship ia reached. Fro~ her~ 
to the North-west Lightship, which is some eight miles 
further seawa.rds, the soundine-s run 48ft., 54ft., 60ft., 
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66ft., 72ft., and Sift., the sea bed being deeper to the outcome of a number of experiments that have been 
northward of the line than it is on tho south. made relative to the best possible equipment for the work, 

The dredging operations were first made on the Bar and hence the impossibility of executing the order as 
towards the end of September, 1890. A 500-ton steam speedily as some would have liked. 
hopper barge, fitted with powerful centrifugal pumps The two dredgers to which we have alluded above did 
for removing the sand, then commenced work. The least good work during 1892, removing in all upwards of 
depth of water in the channel operated upon was 11ft. 1,000,000 tons of sand. The greater part of this was 
on the seaward edge of the Bar and 15ft. on the Mersey removed during the latter half of the year, the amount 
side. This shoal patch obstructed the navigable water· excavated being 37 per cent. greater than that removed 
way for a. length of a tbouso.nd yards, and a. width between January and June. During this interval one of 
of a. thousand feet, the straight line joining the the dredgers was absent upon other work for four months. 
Bar Lightship with that known as the Formby Under these circumstances it is hardly surprising to learn 
passing through the centre of the area. The autumn that the maximum average depth of the cutting through 
of 1890 was exceptionally tempestuous, and interruptions the Bar was reached at the end of J anuary, and that up 
were frequent in consequence. In the month of Novem· to the end of June there had been fluctuations, tending 
her a series of very heavy gales from the north-west was generally in the direction of a slightly diminished depth 
experienced, so that whatever improvement the dredger of water. Assuming that there was nothing abnormal 
may hu.ve effected was obliterated. Thus the practical in the deposit of silt in the Queen Channel during the 
result of three months' intermittent work was nil. first six months of 1892, then it is quite a legitimate 

In April, 1891, another dredger took up its station on assumption that the 450,000 tons of detritus removed 
the Bar, and the two sand-pumping Yessels worked during that period was, roughly, coincident with the 
together for the remainder of the year. The engineers to amount deposited upon the 3,000,000 square feet of Bar 
the Mersey Dock Board estimated that the removal of I surface operated upon by the dredgers. If this be so, 
800,000 tons of material would effect a. deepening of then the Dock Board have not only to deepen the Bar 
6ft. 6in., and thus give a least depth of 17ft. upon the Channel, they have also to maintain it when secured. 
Bar at low water. Before the close of 1891 there had To remoYe a. million tons of sand, is, for a. vessel of the 

• 

Bro.ncker type, an exceedingly easy matter, 
and probably this is about the amount 
of solid matter deposited on the area in 
question during the course of a year. Of 
course it may be that the increased depth 

F"ORMBV 
POINT 

will give an increased scour along the Bar 
Channel, and then dredging operations of 
a permanent character will be unnecessary. 
There is, however, the shifty character of 
the currents through this maze of sand­
banks to be considered, and this is a. 
factor of the most uncertain nature. It 
has in the past produced both improve­
ment and deterioration of the Ba.r Channel, 
and may do so in the future. Everybody 
is now convinced, however, that the Mersey 
Docks and Harbour Board hold in theh· 
own hands the solution of the Bar problem, 
and that it is only a question of another 
twelvemonths' work before steamers of 
the very largest class will be able to enter 
the Mersey at any state of any tide. 

LITTLr$bURSO 
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been a clear gain of 5ft., notwithstanding that several 
severe spells of bad weather had occurred. This improve­
ment was made at the comparative trivial expenditure of 
£15,000, and was the result of ?289 hours' working, no 
less ~han 657,000 ~ns of sand bemg removed. This was 
constdered so sa.ttsfac~ry, that in May, 1892, the Dock 
Board contracted wtth the Naval Construction and 
Armaments Company, of Barrow, for a twin-screw 
sand-dre_dger capable of carrying 3000 tons of sand, and 
fitted Wtt~ PU?lPS sufficiently powerful to fi ll her with 
that quanttty m forty-five minutes. This vessel, named 
the .Bra.ncker, was launched on the 4th March last 
a.nd ha.~ comm~nced work. Her length between th~ 
perpendtcula.rs 1s 820ft., and her moulded depth is 
20~. 6in., while s~e has a. beam of 40ft. l Oin. She is 
b~t of ste~l, and 1s of 2560 tons gross register. Amid­
shtps are et~ht large hoppers, four on each side of the 
vessel, havmg a total capacity of 8000 tons of sand. 
These h?ppers are fitted with ¥r. A. G. Lyster's patent 
hydra.~tc apparatus. A well 1s formed in the centre of 
the ship betwee!l the hoppers to allow the working of a 
so.nd pump suctton tube oft. 9in. in diameter. The tube 
works through the bottom of the vessel and is raised and 
lowered by hydraulic pressure. It can' work a.t a depth 
of 45ft. Rectangular landing platforms are fitted above 
t~e hoppers, and so arranged that spoil may be dis­
tnbuted among _the sand-holding chambers at pleasure. 
T_wo large _cen~nfugal pumps, having suction and discharge 
p1p~s 3ft. 1_n diameter, driven by triple-expansion engines 
ha.:vmg cyhnders lliin., 18in., and 29in. in diameter b 
18m. stroke, and ~v?rking at 160 lb. steam pressure, corl. 
plete the sa.nd-ratsmg apparatus. The Brancker is the 

ROADS IN CHINA AND PERSIA. 

ROADliiAKUiO among the Chinese has never 
been brought to any degree of perfection. 
Except in the neighbourhoods of Amoy and 
of the few foreign settlements at the treaty 
ports, there are none but the most primitive 
and _unimpr~v.ed roads in the country. Ro&ds 
outstde the ctttes, whether for communication 
~onveya.nce, or military purposes, are merely 
hnes of ruts across the fields. During nine 
months of the year, when free from rain, they 
keep in very good condition ; but at other 
times they form an impassable bog, and travel 
except on foot, is suspended. Nearly all 
traffic and travel is carried on over the canals 
and rivers which exist only a. few miles apart 
all. over the settled parts of the country. To 
tbts, and to human labour having been always 
f?un~ preferable to tha.t of pack horses over 
crrcwto~ and narrow mountain passes, may 
be a.scnbed the principal reasons for tho 
neglect of road construction. Inside cities and 
towns, the streets are from 6ft. to 12ft. wide. 
Some of the most crowded thoroughfares are 
paved with massive blocks of stone. When 
kept in repair these streets are serviceable, but 
th~~ are so few as to accentuate the impass­
ability of the others. Greater attention is 
n~'~ being paid to road-making, especially for 
military purposes, the feeling which caused 
tb_e Chmese 2000 years ago to build a wall 8000 
mil~s long to ke~p out foreign invaders, not 
ha.vmg become extmct. It is considered neces­
sary to have a. chain of forts all along the sea 
coast and up the Yantgze. In tho district of 
Cbefoo there is to be a. naval station at 

Chiao Chou, south of t?e _Sban_tung Promontory, one at 
Cbefoo, and another at Wet Hat Wei, to the east of that 
place. The general in command has set his men to work to 
make roads a.~out ~he f?rts and a trunk military road from 
Chofoo to Wet Ha.1 Wei. When completed the road is to 
be continued from Cbefoo westwards to Chjna.nfu. The soil 
in this part of the country soon cakea into a bard clayey 
mass. Consequently while the roads about the forts which 
have been levelled and supplied with ditches on each side 
look everything that could bo desired, Commander Adair, 
R.N., asserts that they can never carry a heavy gun. During 
some heayY snow~torms last winter this military road became 
a _quagmire. Thts ;no.y teach th~ General tho necessity of 
usmg me~aJ for ma.kmg roads. Swta.ble stone is both cheap 
a.?d plenttful. A ~oo~ ro~d to Cbinanfu passing through tho 
stlk and straw-bra.td districts would be an incalculable benefit 
to t_he trade of Cbefoo. Carriageable roads in Persia. are few, 
tbetr ~otal length not exceeding 182 miles, and there 
o.rc n01ther canals nor navigable rivers circumstances 
which greatly binder the development of' trade. One of 
these roads was constructed from the village of Peri Bazar 
the landing stage, after traversing the lagoon of Enzelli ~ 
Resbt, a dista.nce of five miles, and thence to Ca.zreen and 
Tehran. This road is used for wheeled traffic as !a.r e.s 
Imamzad~b Hasbe~, twenty-eight miles from Resht. It is 
as a rule ~n .a sh?cking state of disrepair, and is only patched 
when a distmgutshed traveller passes through Resbt on the 
way to or f~o~ Tehran, or by express orders from the Shah. 
Tho road Is m a comparatively decent condition when the 
weather remains dry for a fortnight or three weeks but this 
soldo~ h~ppens. From Imamzadeh Hashem to Ca.~reen the 
road 1s little batter t?an a. wide mule track, dangerous for 
both man a.~d beast m wet weather. A Russian company 
has a ~oncesston for the construction of a. carriage road from 
Enzclh to Tehran. 
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ELECTlUC~\L E~GINEERING AT T B E CIDCAGO 
EX B IBITIO~. 

(~roa o r peN./ C'o- i.tO'ltr.) 

Cmc~GO, Jo-z 19Tu, 1893. 
1~ the Electricity Building the Burton s~tem of ~ro­

ducing electric beat is hown b! tpe Electrical ~orgmg 
Compan:o· of &~ton, ~las : Th1s lS a sy~ whic~ bas 
been emmined by a comm1ttee of the Franklm Institute 
of the State of Penns:yl· 
'-ania, and as the re ult of 
their report the John 
Scott Legacy Premium 
n.nd medal was a warded 
to Mr. Geo. D. Burton. 
A.lthou:;:b the various 
apparatus bas been in· 
stalled at the World's Fair 
for some time, the 
company bas on.ly just 
been able to obtam the 
requi..,.ite suppl~· of power 
from the Exhibition 
authorities. The genera.l 
principle of the s~~stem !s 
the application of elec_tric 
current to the ptece 
which is to be heated, 
and' in this respect it is 
close.ly allied to the 
Thomson . Houston pro­
cess, which was exhibited 
by Sir Frederick Bram· 
well at the Institution of 
Chil Engineers some time 
ago. A.lternating currents 
are used, and i~ is of 

THE ENGINEER. 

is 96·78 per cent. and the commercial efficiency 93 per cent. 
The third motor' g'h·es 40 electric horse-power ; 580 watts 
are used in the field, and 1370 in the armat~e; the_elec· 
trical efficiency is 93· per cent., and commercial effi~ncy 
91 r cent. All these figures are for fulllo~. . ese 
mo~rs are of the makers' standard type, hanng c~rcular 
con equent-pole field-magnets and drym ~tures, an 
illustration of one of the e is gh en m F1g. ~- .\11 ~ 
motors are c;hunt wound, the larger ones nmnmg at 

course totally di.JJ'erent __ 
from the Benardos arc Fig. 1- M :JTOR, C. AND C. ELECTRIC MC,T OR CO. 

~~eS:..ot ';~:e:m~an~y stress upon their ab~ity re'\"olutions per minute, and the smaller one at 700 revolu-
to weld metal. but. rather to heat metal, and to carry:m_g tions. d dri 

ti Th xhib1t The 40-borse power motor is ~erely u~e to . Ye 
out forging and st.&mping opera ons. . ey e some shaftina which actuates the Yartous forgmg machines 
some beautifu.l speoUDens of ~p fo~gs, an~ all t" be described hereafter, while each of the 100-horse kinds of small forgings made m spec1al machines, "' bl 
to which I shall allude lllter on. ~e w_orks power motors is used to driYe an alternator capa e 
of the company are situated at 168-16t, Oli\"er- of ghing out about 85-borse power. The plant for 

D 
J 
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Fie. 2-CONNECTIONS, BURTON SYSTEM OF ELECTRIC FORGING 

street, Boston, &nd I baYe examined fayourable re­
ports made by a ~Ir. Robinson, of Chicago, Ill., and 
Professor P. H. Yan der Wayde, of ~ew York, after 
examination of the actual results obtained at the works. 
Referrina now to the exhibi~ at the World's Fair, the 
power ; obtained from the general power plant in the 

0 

, , . , 
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Foe 3-SECDNDARY COIL 

Palace of Mechanic Arts, and is furnished as direct current 
at 500 , -olts. .\~ the stand a.re fil:ed three motors which 
are supplied \\;Lh this current, and were made by the C. 
&nd C. Electric Motor Company, of ~ew York; two of 
the5e motors deTelope 100 electrical horse-power each. 
I am informed that 600 watts ace used in the field and 
1876 watts in the armature ; that Ule electrical efficiency 

forging is thus in duplicate, only one alternator 
being required for the plant exhibited. The alter­
nator;; and exciters were made by the Eddy Electric 
Manufacturing Company for the Burton Company, and 
each alternator gives at full load 1600 '\"olts and 50 

0 

B 

Fi~t 4-PRIMARY COIL 

amperes, and runs at 600 re\"olutions per minute. The 
field of each alternator consists of 10 poles, alternately 
north and south, and each machine is pronded with 
an exciter, which is shunt wound, aud de\"elopes 220 
,-olts and 30 to 40 amperes at 2000 re'\"olutions. A 
peculiarity of the alternators is that; there are on.ly the 
coils in the armature windings, alt;hongh there are 10 
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oles in the field. This I shall allude to afte_rwards. In 
p · 1 may remark that as all the plant IS somewhat 
c=gpine planking was first laid upon the ground, _and 
the aC:Or of the stand was then supported by about sixty 
uprights. - · L! h 

In Fi . 2 is giYen a diagram of the connecti_ons, ~ wwc 
E is th! exciter. It will be seen that the line mres run 
from the terminals to the double pole c~t·o";lt T, and then 
to the main switch S while the shunt ctrcwt passes from 
one of the bru<~bes r~und the field-magnets, and through 

0 

• .., 
0 

Fo,s. 5, 6, and 7 

the adjustable resistan.ce R b~ck to the other brush. The 
main direct current 1s earned to t_he al~ator, ~d 
passes all round the field magnets m. senes produc'?g 
the proper polarity. The armature IS pronded Wit_b 
ten projectors, but of these on.ly e,·~ry alternate .one li 
wound. The alternating current lS collected m the 
usual way, and passes into the prim~ry of a trans­
former C which is by far the most . Important por-

• lion of the plant. 

Fig. 9 

The terminals 
of the primary 
coils are figured 
11, and the 
:..aain current is 
then split into 
half as many 
branches as 
the r e a r e 
primary coils. 
Each branch is 
wound round 
two primary 
coils in series, 
and a secondary 
coil is placed 
between each 
two primaries. 
It will thus be 
seen that all the 
primary coils 
are wound alike, 
and al.l pairs 
in parallel. The 
secondary coils 
consist of a few 
turns of flat 
copper ribbon 
A. A, with plates 
of insulating 
mate r ial be­
tween each pair 
of "inchngs, as 
shown in Fig. a. 
A primary coil 
is illustrated in 
Fig.4. B, andall 

the coils are well insulated from the core, shown at C, 
which consists of gah·anised iron wire. This wire 
is, howe,·er, not continuous,! but is in the form of a 

c~,,, ,1, 
··- .,.~. - ~ 

number of incomplet~ 
rings, so that there is a 
gap between the two 
ends of each coil. The 
secondar:o· windings are 
attached t<> two heavy 
solid copper rings D D, 
which encircle the whole 
transformer. and are 
shown in section. One 
of these rings is 
therefore positi~e, while 
the other is negatiYe, 
artd Figs. 5 and 6 illus­
trnt~ the method of form­
ing the connections for 
the bar of metal E "''hich 
is to be heated. The 
excentric clamp-Fig. 7-
is one of the forms most 
frequently adopted for 
securing the bar in posi· 
tion, but in many cases 
where only a short leDc,ath 
of metal is to be heated, 
it is merel~ held across 
the two maio bars by 

• 
means of tongs. U is 
obnous that se,·era.l 
arrangements for cramp­
ing the pieces may be 
attached at different 
points of the circum· 
ference, and in the 
machine exhibited four 
such connections are 
made. The secondary 
current is at a pressure 

of only about fi,·e Yolt, , So that its quantity is, 
of course, , ·ery large, in some cases reaching 8000 
amperes. As it ·wou.ld be impossible to regulate 
tho secondary current b.'\" introducing resistance, the 
whole apparatus is controlled by means of the resistance 
R, Fig. 2, placed in the shunt circuit of the exciter. I n 
this case there is, of course, oul'" a small current to be 

• 

• 
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controlled, and the rheostat is placed in such a position 
that the workman can regulate the heating effect while 
ma.nipula.ting the bar. '£be position and use of this 
rheostat appears to be one of the features upon which 
special stress is laid by the inventor of this system. The 
E lectrical Forging Company, besides supplying special 
plant, are also manufacturers of a large variety of forg­
ings, and they claim that, as the electric current first 
heats the centre of the piece of iron being used, there­
fore that piece will retain its beat for a longer period 
than if heated h·om outside in an ordinary fire, and that 

-
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square and 20in. long, could be brought to a forgiilg heat 
in 5! minutes, with an expenditure of 42-borse power. 
In order to gh e an appreciation of the capability of the 
plant, I was informed that a round bar of tool steel 
3in. diameter and llin. long between the clamps, is raised 
to a. forging beat in one minute by 32-horse power, and 
the steel for making balls, which is often -!in. diameter 
and 5in. distance between the clamps, is heated in half 
a. ruinute by 27~-borse po,~er; and this heat can ?e main­
tained for any length of tune. A drop-hammer ts shown 
at the stand, and a tool of this kind is used for forging 
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length in about five winutes, with an expenditure of frow 
75 to 100-borse power. I do not give an illustration of 
the actual transformer at the Word's Fair, as little can be 
seen from the exterior, the coils being completely enclosed 
in a. wooden case, and only the large copl?er b~~s, about 
3in. diameter, which lead to the cramps bemg v1st~le. 

The E lektron 1\Ianufactw·ing Company, of Spnng~~ld 
)lass, U.S.A., exhibit at their •,land in the Electnett1 
Building a. Yery neat type of electric elc"a.tor, and sp~c•­
mens of motors and dynamos of the Perrd type, wbtcb 
ha Ye bOUle no' el featw·eb. 

Fig. 8 - ELECTRICAL FORGING MACHINE Fig. 10- PERRET MOTOR 

one heat is sufficient to finish such a forging as a hammer 
head mado of tool steel throughout. Another adva.ntage 
a.ppears to be the entire absence of scale upon the piece 
bea.ted. Fig. 8 represents a special machine made by 
the firm for producing rolled forgings of the types shown 
in Fig. 9. A pair of special tools are required for each 
pa.ttern, and one of these tools is fixed upon the rotating 
drum, while the other is attached to the inside of the fixed 
sector. The tools for ball-rolling are shown in position 
in Fig. 8, and they a.re so formed as to shape a. perfect 

I 

hammer beads. I examined some fitters' hammets 
made by the system of electrical heating and drop forg­
ing a.t one beat, wbiob appeared rema.rkably perfect in 
form. This evening I was present at the stand, and 
witnessed the actual working of the plant. 

One of the Perret motors is illm;Lrated in Fig. 10. The 
framework of the machine is of cast iron, held together 
by cross bolts. The field magnet cases are of soft sheet 
iron stampings, cramped tightly together by bolts ; the 
stampings are in three pieces, all duplicates of one 
another, and they are jointed inside the field coils by 
taper ends, as shown in Fig. 11. There are three field 

In one case a ba.r of tool steel 1tin. squa.re in section 
was taken, and a length of Sin. heated between the gun­
metal cramps. The heating appeared quite uniform on 
the outside, and was carried to such an extent that the 
metal \Vas melted. It was interesting to observe that the 

coils, and, therefore, six consequent 
poles are produced. The object of 
using sheet iron stampings for the 
core of the field magnets is to 
enable magnetisa.tion and de-mag· 

... 

Fig. 11 netisation to go on more rapidly 
than would be the case with solid iron cores, as it is 
possible to obtain softer iron in the form of sheets. It is 
also stated that the cost of the cores isle~s than would be 
the case if forgings ba.d to be machined all over. In Fig. 10 
the machine is provided with six brushes, or rather brush 
carriers, but this is only done where the potential of 
supply is not higher than about 110 volts. In cases where 
a. pressure of 500 volts can be obtained, it is usual to 
cross-connect the armature, and use only two brush 
carriers. The brushes are of a form specially 
designed by the makers to avoid sparking. I t 
is stated that with the ordinary forw of carbon 
brush, although ample wearing surface is usually 
allowed, that in practice only a few points at the end of the 
brush are in contact with the commutator, and that on 
this account sparking is produced, which again tends to 
cause inequalities upon the wearing sw·face of the carbon. 
In the Perret dynamos and motors the brushes consist of 

. a number of sepa.rate ca.rbon pencils, about tin. dia.meter, 
and these pass through round holes in a solid gun-metal 
block, and are placed radially to the commutator. The 
brushes are "staggered " so as t.o co,•er t.he whole width 
of the commutator, and each carbon pencil is provided 
with a separate small spiral spring, which acts upon the 
end of a small copper lever, and tend!:i to press the carbon 
lightly upon the commutator. In a 10-hon;e power motor 
used for the elevator, only two carrier!:i were employed, 
and each was provided with nineteen pencils, ten placed in 
one row and nine in the other. It is claimed that these 
brushes require absolutely no attention, nod that the 
wear after six months' constant running is very slight. 
Theoretically, doubtless. the plan is a good one, but the 
spiral springs and smull le' ers seemed to us rather 
delicate and liable to be broken unlcs!:l handled with 

F•i· 16-M OTOR AND CRAB FOR ELECTRIC ELEVATOR 

greo.t care. The armature 
conslbls of a Gramme ring, 
the core being of soft sheet 
iron plates, with Pacinotti 

sphere, and cut it oil the heated rocl during one re' olution inside of the bar had been hotter than the outside, as the teeth, as shO\\ n in Fig. 12. 
of the druw. Each of the other forms .-hown in Fig. 9 molten metal ran out of a bole "bich was produced at The 10-horse power size has 
are also turned out in one revolution, and thread is put the lower side of the middle of the piece. After this ninely-~ix coils altogether. 
on the studs or scre\' .. s at the l'ame time. I examined operation a bar of tool steel !in. square in section wo.s It will be seen {rom Fig. 10 
some of these specimen~>, and they appeared to be very cramped with the jaws 8ft. apart, and was equably heated that the cores of the field 
well shaped. 'Ihe balls are not twned in any wa.y to whiteness throughout its whole length. It was not magnets o.re not so wtde as 
afterwards, but are met ely ground _up true .. In cer:tain possible to make accurate quantitative tests during these the spo.ce between the up-
cases where end beat upon the bars ts all thatu;_reqwr~d, tests, but it may be possible to add these at a later do.te. rights of the frame, and that 
the ::lamps upon one of the el~ctrodes are provt~ed With Th~ _cleanl;iness o_f the whole operation, and the _extreme this pre,cnts leakage of 
a number of holes through ''hich rods may be mserted. facility mth which the apparatus can be mantpulated, Fi& 12 magnetic line.... The com-
As soon as these rods come in co?tact with the other seem to assure a widespread use for the system. I · mutators are, in my 
electrode, they are hea~ed to a f?rgmg temperature, and I learn that a complete outfit has been recently shipped to I opimon, decidedly good, the end h; absolutely flat, 
a lad can feed the rollmg machme as fast as the rods England, and another to Canada, which will heat a bar o.nd there ate no f.,"lOOH" cul in the face of the 
are heated. I was informed that a bar of iron 1iin. up to 5in. square and 8ft. long throughout its entire bat s. A fa, ounte practice \\ 1lh '-OlUC makers is 

' 
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THE EAST COAST FIRST AND THIRD-CLASS DINING TRAIN _ .. 
The cost of working is said to be con­

siderably below that of elevators actuated 
by water-power, but I a.m unable to obtain 
any exact data.. The rest of the exhibit of 
the Elektron Company comprises one 15 
brake horse. power motor, supplied with 
current at 500 volts, and belted to a. 
dynamo supplying 160 16-cand.le_power _in­
candescent lamps upon the ne1ghbourmg 
stands. This dynamo gave 110 volts, and 
was provided with six of the compound 
brushes already described. Each brush had 
in this case fiiteen carbon pencils in two 
rows of eight and seven pencils respectively. 
Another motor was working a. pump which 
filled a tank, and the stopping and starting 
of the motor was automatically regulated 
by the height of the level of the water in the 
tank. Some small motors were also shown 
in pieces, and these I may be able to illus­
trate in a. future article. 
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ROYAL OBSERVATORY, EDINBURGH. 

WE ga.ther from the third annua.l report of the 
Astronomer-Royal for Scotland, just published, 
that this year considerable progress had been 
made in the erection of the new Royal 
Observatory in Bla.ckford-hill Park. Work was 
commenced in 'May last year, and at present 

TRANSVERSE S~CTIONS OF THE KITCHEN CAR-(S.t alao P'l!l._. 81 a•11l 98) 

all the buildings, including the observatory 
itself, the transit house and the dwelling 
houses, are up to the level of the ground 
floor. Some p1nts of the ~tructure ba.ve been 
ca.rried up a. good deal higher, the eas~rn 
tower in particular ha.ving reached the he1gbt 
of 21ft. above the ground. Red sandstone from 
Doddington Hill, in Northumberla.nd, is used 
for the face work, and_ grey freestone _from 
Haile's quarry, near Edinburgh, for the mner 
walls and less conspicuous portions of the 

to cut two grooves in the commutator bars to allow 
for turning ofl' the tops of the ba.rs, these being 
arranged as shown in Fig. 18 annexed. This practice 
is often the cause of 
the bar being short­
circuited through the 
copper dust which lodges 
in these grooYes, and 
they are a. fruitful source 
of mischief in street car 
work. In the Perret 
motors this is avoided 
altogether, and no nuts 

Fig. 13 

or collars are put on outside of the commutator, the 
method of connection being shown in Fig. 14, where D 
is the shaft, A a wrought 
iron plate, keyed on 
and held by a. set screw 
inside, and B another 
plate tightened against 
the bars C by means of 
nuts, which are inside 
between the commutator 
and armature ; the outer 
end of the commutator 
is therefore absolutely 
flat, a..nd can be kept 
olean with ease. Fig. 15 
represents a. '~e~ of the Ftc. 14 
motor and hotsting crab 
for the electric eleYator I spoke of previously. The 
motor is supplied with current at 500 volts pressure from 
the Machinery H all, and when running at 600 
revolutions per minute will give out 10-horse power. 
The field magnets are shunt wound, and there are 
only two brushes upon the commutator ; the motor 
itself is thoroughly well insulated from the bed­
plate by means of a. thick plate of fibre. The armature 
shaft is connected to the driving shaft by means of a. 
self-adjusting insulating coupling of the form shown in 
Fig. 16. The shaft c ha.s an enlargement at its end, and is 

0 

0 

Fig . 16 

provided with :1~eJ."way across the end, and the shaft cl, 
is formed in a. • • ar manner. The coupling consists of 
two discs of wrought iron, b and b1, provided with keys 
d and cfl at right angles to one another. A plate a of in­
sulating material is placed bet"·eed the two flanges, and 
they are held together by bolts pa sing through tubes e of 
insulating materieJ, and having insulating washers under 
the nuts and bolt heads. 

The portion of the shaft which is insulated from the 
motor carries a steel worm forged solid on, and afterwards 
cut by machinery ; this worm gears \Yith a phosphor­
bronze wheel, and both are enclosed in a cast iron case 
~asily seen in Fig. 15-whioh is filled with oil, so that 
the lubrication of the gearing is as perfect as possible. 
Upon the same shaft that bears the worm wheel is keyed 
the cast iron winding drum, which carries the steel wire 
rope used for lifting the eleYator car. In case of actual 
breakage of the rope itself, the car is prevented from 
falling by mea..ns of cam-shaped pawls, which grip the 
sideways upon which the car works. If the drum should 
for any reason begin to travel too fast, this motion is 
checked by the action of a centrifugal governor, con­
trolled by powerful springs and placed inside the drum. 

As soon as the speed rises above the calculated maximum, 
the strap brake is put upon the edge of the drum. 

A special apparatus is also designed to avoid slack in 
the wire rope, which might entail serious consequen~es. 
This apparatus consists of a. pair of arms pivoted on the 
drum shaft, and carrying a. cross bar and jockey pulley­
seen in Fig. 15-resting upon the surface of the winding 
drum. This jockey pulley rides against the hauling part 
of the rope, and if this should become too slack the pulley 
will fall towards the floor; in doing so it actuates a. clutch 
mechanism provided with engaging claws, and by its 
means causes a. second powerful strap brake to grip an 
enlargement of the driving shaft, close to the insulated 
coupling we have already described. The action of the 
apparatus is thus fully safeguarded. 

The starting and stopping of the machine is effected 
by means of a wire rope which is passed round the large 
grooYed pulley in the fore -ground, and e. second grooYed 
pulley is keyed upon the same shaft as the former, and 
this second pulley is connected to a grooved pulley seen 
at the base of the machine in the front. The last pulley 
actuates, through a small cross shaft and gearing, a system 
of levers partially visible in the background, and these 
control the switches. One switch gives the proper direc· 
tion to the current for either raising or lowering the 
elevator car, and this switch is closed first. The other 
switch puts the current into the armature, and is in series 
with an automatic resistance !ra.me. This starting switch 
is of very ingenious construction, and has both quick 
make and quick break, so as to avoid the serious arcing 
which would occur with currents at a pressure of 500 volts. 
The automatic resistance is a. very neat arrangement, 
which was shown and 6.'-}>lained to me, but as the design 
is not yet patented in Great Britain I am unable to 
illustrate it in detail. Suffice it to say that it consists of 
a. solenoid, which draws down a core connected with a 
le,·er, and controlled by an air dashpot. The end of the 
lever is fitted with a. contact piece, and describes an arc 
over a. series of separate contacts which are connected 
with German silver resistance coils. At starting, the 
whole of the resistance is automatically inserted in series 
with the motor, and is gradually switched out as speed is 
got up. I am informed that the current used at start­
ing was from two to two and a.-half times the ordinary 
full load working current of the machine. The makers 
told me of a case where a. series-wound motor by a. very 
well-known firm was used for an electric elevator in 
Boston, and it took e. current of 160 amperes to start it. 
The current was obtained from an electric street car line at 
a pressure of 500 volts, but this large starting current so 
seriously affected the generators at the power station that 
the manager there objected to its use, and the motor was 
removed and replaced by one of the Perret type, which, I 
am informed, does the same work with a starting current of 
50 amperes. I may obsen·e that with the Perret motor 
shown in the Electricity Building no resistance is used in 
the field m~anet circuit. 

The present drum is 36in. diameter, and the speed of 
lift is 140ft. per minute, and the ma..~mum load is 
2000 lb. If a. larger drum were used a. load of 1200 lb. 
could be lifted at a speed of 225ft. per minute, a..nd with 
a 15-horse power motor 2000 lb. could be raised a.t this 
speed. One noticeable feature of the plant is that in case 
of a serious o,·erload the machine will not start at all, as 
the whole of the resistance is kept in series with the 
armature coils by the automatic regulator. This appears 
to me a very desirable feature, as I know of a certain 
other type of American electric elevator, where the mere 
pull upon the controlling cord first puts the resistance in 
for an instant, and then cuts it out. If, therefore, the car 
has not started owing to overloading, the current through 
the armature of the motor may be enormous, and quite 
sufficient. to destroy it alt-o~ether. I was _particularly 
struck With the easy st.artmg and stoppmg of this 
elevator, and I am told that it is particularly suitable 
for a. current supply at 220 volts, such as is common in 
the metropolis on the three-wire system. 

building. The transit circle sta.nds on hewn granite pillars, 
the foundations of which a.re finished and capped by a. la~e 
granite slab, weighing nearly four tons. When the pters 
a.re completed, they and the bearings of the transit ?ircle 
will be approximately adjusted by means of an ordinary 
telescope, with pivots of the same size as those of the actua.l 
instrument. This arrangement having been completed, the 
piers will then be bo:tcd in, until the building is so far 
nnished as to admit of the erection of the transit circle. It 
will be necessary to leave the final adjustment until the piers 
have become thoroughly a.nd permanently settled, as the bear­
ings ba.ve no screw adjustments, either in altitude or azimuth. 

It is expected that the domes will be ready to fix as soon 
as the masonry is nt to receive them. Owing to the exposed 
nature of the site, the domes have, says the author of the 
report been specially designed to resist the most violent 
gales, 'while they ca.n be partially opened to pennit of the 
safe and efficient use of the instruments in the windy or 
showery weather so often associated with a. partially clear 
sky in Scotla.nd. Through the pierced tube of the transit 
circle the collimat-ors will be mutually visible, and the slope 
of the ground to the south will admit of the use of a. meridian 
mark visible through boles in the supports of the southern 
collimator. As the distance of this mark is something less 
than 300ft., a. lens of long focus properly mounted will be used 
for observing it. The stones forming the gra.nit~ piers for the 
transit circle a.lready mentioned were brought from the old 
piers a.t Dunecht, a.nd the task of separating them required 
extraordinary care and patience. The Astronomer -Royal 
observes :-" They bad been bedded in cement in the most 
solid manner, and this ha.rd cement had to be solely removed 
from the joints by means of iron blades fed with emery and 
water." Success, however, attended the operation, and our 
author mentions that the successful accomplishment of this 
task was mainly due to the aid of lli. John Smith, the 
e:t:perienced and skilful mason who had erected the piers at 
Dunecht more than twenty years ago, and it is gratifying to 
state that the same skilful bands are rebuilding the piers in 
their present position. 

In connection with the obsen-a.tory there is a. time gun at 
Edinburgh, e. time baJ1 on Nelson's monument, and severa.l 
sympathetic clocks in the city and a.t Dundee. On severa.l 
occasions the outside communica.tion has been interrupted 
owing to the multitude of wires in the neighbourhood, but in 
no case bas e. failure occurred through ca. uses under the con­
trol of the observa.tory. 

THE EAST COAST DINING AND CORRIDOR 
TRAINS. 

ABOYE and on pages Sl and 38 ~e publish further en­
gravings illustrating these trains. One part of the engraving 
illustrates one whole train on a. small sca.le, the other shows 
one of the third-clo.ss corridor carriages. These carriages 
were described in our last impression, and to this we need not 
a.t present make any addition. In our impression of the SOth 
ult., page 5SO, we illustrated and described the kitchen and 
other carriages. The trains a.re now running the usua.l 
preliminary journeys to see that everything is quite sa.tisfe.c. 
tory, and it is intended t-o commence regular service on 
'Monday ne.xt. 

A TERRmu: fire broke out in a cold st{)rage warehouse 
in the World's Fair grounds at 2 o'clock on Monday afternoon.. 
The cupola of the warebonso where the outbreak was lirst noticed 
wn.s 200ft. in height, wa.s built of wood, and elaborately ornA· 
mooted, near tho tcp being a landing. The flames wero first 
ob;lerved 30f-t. aboYe this la?d~ng1 and w~en tbe firemen arrh;od 
tbtrty,-fiye or _forty of ~om chmooo up to 1t. They woro propanng 
tAl lbnug thelJ' bose mto play wbon the tlnrno , which bnd made 
t~eir wny downwards inside the tower, suddunly broke out on all 
-~~~ beneath the landing. PiYo firemen sa\·ed thomsolYos by 
sliding down the ropes, but bclo"' their companions could follow 
the ropes were burnt through. The remainder we"' then left 
huddled together on the north sido of the cupola, quite beyond the 
reach of ladders or any other mean of rescue. The crov.·d of 
spectatcrs, which now numbered 20,000 being unable to render 
any help stood horror-stricken, watching' the flrunoa mount h~her 
and higher until the firemen were almost concealed from 'l'lew. 
One of the men 6prang from a landing far out into the air but wu 
daahed to pieces on the roof of tho building 80ft. below. Fdur others 
f?llowod blS exo.mple and met with a sinillar fate. The upper por· 
tion of the cupola waa then seen to giYe '1\'1\Y and tho remaining 
firemen were swallowed up in tho burning m~ of tim ben. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. 

MR. G. N. TYRRELL, who retired from the service of the 
Great Western Railway Company in 1888 after forty.@ix years' 
service, during the last twenty-four years of which be held ~be 
position of superintendent of the line, dted on W ednesday morrung 
at his residence at Slough. 

THE deaths registered last week in thirty-three great 
towns of England and W ales corresponded to an annual rate of 
23·8 per 1000 of their aggre~ate population, eatima~d at 10,322,429 
persons in the middle of th1s year. The rate vaned from 11·8 at 
Derby and Oldhllm to 42·1 at Preston. 

THE Great Eastern Railway Company is taking con­
siderable pains to popularise holidays in Belgium by improved 
services of tTains and steamboats, and to make the various places 
in Belgium sufficiently known by means of pamphlets to English 
people, describing in an interesting way some of the man~ inter· 
eating features of that country. The company has recently tssued, 
and there can be obtained from all booksellers, a new edition of 
the handbooks by Percy Lindley, and a new pamphlet by Mr. 
J oseph Batton, entitled1 "Cigarette Papers for H oliday Smoking," 
and giving short d escnptions with illustrations of Scbeveningen, 
Luheck, H ildesbeim, Rotterdam, and Spankenburg. 

THE Glasgow Tramway Company last Monday formally 
took over the Govan section of the Vale of Clyde Tramways, the 
lease of twenty-one years having expired. The Govan line, which 
is about two and a-half miles in length, baa hitherto been operated by 
steam locomotives; but these are to be immediately abolished, and 
horse-power su~tituted. There will thus be an end of all mocha· 
nical traction on tramways in the Glasgow district for the present; 
as the City Corporation, when it takes over the Glasgow lines next 
J uly, intends to operate with horses, the Committee appointed to 
consider the matter having decid ed that all other systems are more 
expensive. This d ecision wiUIJ however , a rrived nt before the joint 
Committee of the Bouse of LOrds and Commons had even been 
appointed. 

IN answer to the repeated demands of the public, a.nd 
particularly of those inhabiting the nei~hbourbood of the Northern 
and Eastern stations, it has been dec1ded, from the first of next 
month, to reorganitle the circular eervice from Paris-Nord to Paris· 
Nord. Starting from La Rap~e, and returning by Courcolles, 
there will be two trains per hour from 8.10 a.m. until 8.40 p.m. 
The trains will leave Paris-Nord at ten and forty minutes respec­
tively after the hour, and will arrive at the same station two and 
thirty-two minutes also after each hour. Again, starting from 
Courcelles and returning by La Rap~e, there will be likewise a 
couple of trains from 7.58 a.m. to 8.58 p.m., leavin~ Paris-Nord 
at twenty-eight and _fifty-oi~ht minutes, and arrivtng tbe~e. at 
eighteen and forty-e1gh t mtnntes after the hour. In ad d1t10n, 
before 8 a.m. nnd after 9 p.m. trains, working on the shuttle 
principle, will be run between Paris-Nord and the Cbappello-Saint 
Denis, to meet at the latter station the circle tTains of Courcelles 
and La Rapp4e. 

As compared with the operations of the year 1891, the 
receipts of the Eaatern of France Railway d iminished in 1892, 
while the expe!llles increased. The falling off in revenue has not 
been due prim,arily, as in the case of some other French lines, to 
the revision o'f tariffs. Tho receipts from express traffic have 
increased by about 1i million francs, or 3 per cent. , which repre­
sents only about the normal growth of busine88. Five million more 
passengers have, however, been carried , the total rising from 
forty-two to forty-seven millions. The parcel traffic also l!Dows a 
slight increase. I n ~he ordinary goods traffic t~e tonnag~ carrie_d 
has been almost stationary, but the average recetpts per lnlometnc 
ton baa fallen from 5·15 centimes to 6·09 centimes. AB the 
average distance per ton carried is given as 114·5 kiloms., this 
represents a loss of seven centimes on every 1000 kilogs. This loss 
is not entirely due to lower rates, but to a falling off in high-priced 
manufnctured goods. The effect of the increaae in customs duties 
is shown in a reduction of 10 per cent. in the foreign exports from 
Paris carried over the system, and of no less than 29 per cont. in 
the raw materials carried from tbe frontier to the capital. One 
effect of a stricter t>rotectionist policy bas thus been to increase 
the Government obligations to the railway proprietors. 

MAJoR-GENERA!. H uTCHINSON held an inquiry on Tues. 
day, at H ighgate, into the condition of tbe H ighgate cable t ram­
way, which has been stopped since last December in conse9uence 
of an accident which occurred upon it. The company apphed for 
a new licence. The H orOJley Local Board opposed the application 
on the ground that the company was insolvent and the permanent 
way unsafe. It aypeared that the machinery bad been repaired , 
but not to the satisfaction of the Local Board. There wa.s to be a 
new company with a capital of £1600, but out of that costs of 
reconstruction, &c., to tho amount of £115 bad to be paid, leaving 
only £350 in band, a nd the inspector said that all that would be 
absorbed by tbe repairs. Where would tbe Local Board be able to 
get tbe cost of repairing the road if it became necessary through 
the compan y's neglect 1 Mr. Carruthers W ain, on behalf of the 
company, said that out of the £1500 they would insure against 
accidents on tho line and have a competent 11taff of men. Mr. T. 
F. N. Colam, on behalf of the Local Board said they were 
responsible for the safety of the line, and until it wa.s made safe 
and the company had at leaat a reserve fund of £500 they could 
not sanction the opening of the line. The inspector promised to 
report aa soon as be could. 

THE inspecting officers of the Department of Engineers 
for tho Province of Buenos .Ayres have submitted a report on the 
rollin.g stock of the Southern and Western Railroads of that 
country. They say that the whole of tbe roll ing stock of the 
Great Southern is of English construction, sufficiently solid, and of 
g ood material, but in designing it the nature of the railroads has 
been left out of consideration ; consequently, there are extTeme 
rigidity and excessive weight, completely unfitting t he rolling 
stock for the roads over which it is to run. An American con­
temporary says:-" 'fhe reiiUlt is SAid to be an exce88ive expendi­
ture in tho maintenance of way a nd rolling stock. Moreover, the 
cost of the Engli@h rolling stock is said to be unreasonably high. 
On the West~rn Railroad tbo locomotives are from tho United 
States, and are said to be simple in construction, but "of the 
highest order. " .Although severely taxed in consequence of tbe 
deficient number of locomotives, they gave satisfactory results in 
all reapeot1. I n general, the verdict of the Department is alto­
gether in favour of North .American rolling stock because of greater 
simplicity, less weight, and better system of suspen&ion. First 
cost and cost of maintenance are lower than with European rolling 
stock, and in the .American passenger cars the dead-weight per 
passenger is about half that of the English-built coaches. 

A MECHANICAL engineer ha.s usefully called attention in 
the Standard to the steam carriages of M. Sorpollet. Be says: 
-"These carriages are a g reat advance on any previous attempts 
to use ateam on the highways. There is no visible steam or smoke. 
the products of combustion being ejected at the rear near to tbo 
ground ; there is very little more noise than is made by a heavy 
road carriage or an omnibus. The car riage is nnder excellent 
control, and during our ride it must have pa.tlllcd hundreds of 
horses, and only one seemed to take any notice of the carriage. 
My object in drawing attention to this carriage, some twenty or 
more being in uae in Paris and suburb., and others in the provinces 
of France, is tho state of tbe law in E~land, by which such vehicles 
would come under t he Traction Enfr.ne Acts, and only be per· 
mitted to run at stated houn and lim1ted to a apeed of four mila. 
per hour ; but as M. SerpoUet baa shown bow the objections to 
motor c:&rriages on our roads can be obviated, it aeems to be time 
that some relaxation in the law should be made. We are a 
mechanical nation, and it is vexatioUJ to aee a trade-which might 
in a few yean be u extelllin u the cycle trade-remain in the 
banda of other nations; a trade which might find occupation for 
t houaands of our wor:~~ men ; bot, until some considerable modi­
fication of the law is e, no manufacturer would venture to put 
d own plant for making motor carriagee." 

To overcome the residua.l magnetic effect in electro­
magnets, Mr. S. H. Stupakoff makes his magnets with a ~hi_n 
sheet of soft iron in between the poles and tho armature. Tb1s 18 
found suffi cient to neutralise tbe effect of residual magnetism 
without harmfully increasing the magnetic resistance. 

IN London 2220 births a.nd 1847 deaths were registered 
last week. Allowing for increase of population, tho births were 
389 below, and the deaths 328 above, the avorave numbers in tbe 
corresponding weeks of the la:&t ten years. T he annual death-ra~ 
per 1000 from all cause.~, whtcb had been 19·1, 22·6, and 22·2 10 

tho preceding three weeks, was 22·4 last week. 

MARBLE equal to the best Ca.rra.ra is stated to have been 
discovered in apparently large q~antities at . the .A ~ond!lle 
quarries in Chester Co., Pa. A cbemtca.l and pbySlcal oxam10ation 
of some diamond drill cores made by Prof. J. F. K emp, of tbe 
Columbia College School of Mines, New York city, is stated to 
have shown a crushing strength of 22,150 lb. per square inch, and 
from 0·052 of 1 per cen t. to 0·025 of 1 per cent. of ab!!orption. 

AccoRDING to the Annalea Induatriellea, Genera.l 
Sebert bar, in the name of the committee of the economic art,, 
made a communication with respect to the transformation of co­
ordinates. This is effected by means of an instrument constructed 
by M. Barth6lemy, after the design of M. Bertrand, which has for 
its object the finding by simple inspection of the value of the 
sides of the right. angle of any right-angled triangle, when the 
hypothenuse and the anglo at the base are given. 

THE number of hours of bright sunshine recorded 
d uring 1892 by the Campbell-Stokes sunshine instrument at Green­
wich was 1277, which 1s about seven hours below the average of 
the preceding fifteen years, a fter makiojl' allowance for tbo small 
difference of the indications with the Camphell and Campbell­
Stokes instruments. Tho aggregate number of hours which the 
suo was above the horizon was 4465, so that the mean proportion 
of sunshine for tho year was 0·286, constant sunshine being 
represented by 1. 

THE scheme for running cana.l boats by overhead electric 
trolley traction seems to be taken up with some promise of success 
in America. Governor F lower has snggested an appropriation for 
tho purpose from Congre88, and the Superintendent of Canals, Mr. 
Bannan, is prepared to receive plans and suggestions. The problem 
is to supply power in small units-25-horse power to 100-horse power 
-along a line 300 miles in length. Governor Flower thinks tbe 
whole cost would not be over a million dollars-£200,000 -to fit 
twelve power-houses thirty miles apart, and the cost 2s. 6d. per 
day per boat. The Eltclrical Engintu says it is thou~ht that this 
estimate is too low in both cases, but that the project 18 worthy of 
attention. 

A METHOD of hardening sandy roads is practised about 
Orlando, Fla. , which is described by Dr. Thomas R. Baker in 
.,Qcit11.U. There is a kind of clay found in tho vicinity which has to 
be quarried from its bed, but disintegrates rapidly after handling. 
Its colour is reddish, which is probably due to the oxide of iron 
contained in itJ.. analyses 'lhowin~ the clay to contain 4 ·20 per cent. 
of moisture, 6v·03 per cent. of Silica, 18·:21 per cent. of silicate of 
alumina, and 8·53 per cent. iron oxide. This clay, the .BnrJinuring 
R(.C(Tf'C/. says, is simply spread over the street to a depth ol several 
inches, sprinkled with water, and then rolled. Roads improved in 
this way are ~~aid to be remarkably bard and firm, when the small 
amount of labour expended on them is taken into consideration. 

CoMPRESSED a.ir is used in the Ludlow, Ky., shops of 
the Cincinnati, New Or leans and Texas PMific Railway for empty­
ing oil barrels in a manner that might be useful for other purposes 
in many estahlisbments. The air is forced into the barrel through 
a fin. iron pipe. This passes through a plug fitting in the bung 
hole. The plug is a conical brass casting 6fin. long, lfin. in 
diameter at 1ts smaller end and Sin. at the larger. The interior is 
hollow, leaving considerable space between tbe sides and the iron 
pipe ~ng through it. When air is forced into the cask through 
the p1pe, tbe oil is forced into the plug, and through a small pipe 
tapped into it, which conducts the oil to any d esired place. It is 
stated in the Railwav Agt to have proved to be a very handy 
device, easily operated by a hand pump. It is very much the 
same as the long-u.sed device for supplying boer in France. 

IT is stated by the British Consul at Batoum that last 
year as many as 72,565 tons of raw cotton were transported across 
tho Caspian to Baku, and thence by the Transcauca.sian Railway to 
Batoum and Poti. Alter re-shipment at these places the cotton 
was conveyed to Odessa and Sebo..stopol, and thenco to the weaving 
mills at Lodz, Warsaw, and those in tbe Moscow district. As it is 
cheaper than either .American or Egyptian cotton, which pays a 
very heavy import dutM it is exl'ected that in a few years, when 
the cotton crop of tho J:ranscasp18n provinces will suffice to furnish 
the raw material required by the Russian mills, .American and 
Egyptian cotton will cease to be bought in Russia. The Vice­
Consul at Poti, in his report, mentions that the large quantities of 
cotton arriving there from Transoaspia have blocked up the port, 
as it exceeds the capacity of the Russian steamers to transport it. 

OF the one hundred a.nd seventeen cyclists who 
entered in the cycle race from Vienna to Berlin, thi rty . one 
Germans and six .Austrians arrived in Berlin by nino o'clock on 
Saturday morning. The first thirty of the competitors have d one 
well enou~h to receive prizes. Of these, five are .Austrians and 
three Berliners. The other seven receive a diploma. Only three 
of the thirty-seven used more than one cycle in the course of tho 
race. Of the machines employed by the other thirty-four men, 
eighteen were of German, thtrteen of English, and three of Austrian 
manufacture. Herr Fischer, of Munich, who came in first, rested 
only twice, from fifteen to seventeen minutes each time, and be 
stopped onl7 for refreshments. Be performed the whole distance 
at about th1rteen miles per hour all the way, and in le88 than half 
the time taken on laet year's cruel honse ride. The German 
champion failed to fulfil the expectations which had been formed 
of hi'l probable performance. He had to stop three times on tbe 
road, owing to the b reakdown of his cycles, presUIIUI.bly the tires. 

WITH regard to the recent drought, the following 
particulars ~von by Mr. W. H. M. Christy, tho ABtronomer Royal, 
may be of mterest :-The sunshine registered in the months of 
Ma rch a nd .April baa been phenomenal. For Ma rch it Willi 
166·1 hours, and for .April 231·0 hours; tho greatest numbers for 
t hese months in the sixteen years, 1877-1892, being 141 ·0h. 
(1880 March) and 196·8 h. (1892 April). The greatest values for 
any month in the sixteen years preceding are 277•1 h. (1887 July), 
267·1 h. (1877 J une), and 237·8 b. (1882 May); and if we consider 
the ratios of sunshine to the total t ime the sun wa<s ahove hori7.on, 
or to the total time, leu than one and a-half hours each day, 
during which the sun is too low to give a record on the paper, we 
find tbat April, 1898, waa the sunniest month yet recorded. 

Ratio to 

Total No. Total, lese 
of hours. l i houns dally. 

1877 J une . . .. .. . . 0·640 .. .. • . . . 0'61" 
I8S2 May .. .. . . . . O·, IIB • • .. .. .. 0'646 
1887 July . . . . . . . . 0 '668 .. .. • • .. 0 ' 1116 
18118 April .. • • .. .. o ·667 .. . • • . • • o ·e« 
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MISCELLANEA. 
THE H ighland and Agricultural Society of Scotland this 

year holds its annual show at Edinburgh, from the 25th to the 
28th inet. inclusive. 

THE tender of the International E lectric Subway 
Company for the whole of the electrical mains for Portsmouth has 
been accepted, and the J ohnstone system of conduits will be laid 
throughout. 

THE annual excursion of the North-East Coast Institu­
tion of Engineers and Shipbuildera takes place on the 25th inst., 
when the members will visit the Leeds Forge Company's worka 
and will lunch at Harrogate, on the invitation of Mr. Samuel Fox, 
the managing director . 

A TEST of nickel steel armour pla.tes was made on the 11th 
at the United States Government p roving grounds at Indian Head. 
Two plates were tested, a 9in. pia~ representing the. side armour for 
the monitor Monad ock, and a 17m. plate representmg the armour 
to be used for tho barbettes of the battleship Indiana. It ill stated 
that in both cases t he trials were a success, and the day's firing 
showed that thick armour could be made with as much success as 
thin. 

THE formal inauguration of the Corinth Canal has 
been fixed for the 20th inst. There will be a. brilliant fite on tbe 
occasion in which the Greek .Royal family, the Ministers, and the 
leading ' members of tbe Corps Diplomatique will take part. 
Crowds of visitors will also be present from all parts o( the 
kingdom, lUI well as deputations from the Colonies. of Greek 
citizens residing in Turkey, ~pt, and other c;ountnes abroad. 
The canal, it is a nticipated, will considerably st1mulate the trade 
of Greece. 

ON Wednesday morning the scr~w steamer ~ouise, 
belonging to Douglas Isle of Man, ran w1th much force mto the 
starboard quarter of' her ?11ajesty's ship .Albacore, 4, screw gun­
boat second-class, the flagship of Rear-Admiral St. John, as she 
lay ~oored to Government buoy No. 1 with her lights burning 
brightly. T he crash was heard a considerable distance, and those 
on board the United States war cr uiser Chicago, lying in the 
harbour, made prepa!'lltions to render a88istance. They promptly 
Wled thei r powerful flash-lights, which were played _upon the two 
ships. It was found that the .Albacore was not makmg any water, 
but had received much damage. 

REFERBING to the development of the Dieppe-Newbaven 
route, the Journal du Tran1p0rts points out that since tbe improve­
ment of the service ten years ago the nun1ber of passengers carried 
in one year has increased from 79,000 to 104,500, and t be receipts 
per passenger have risen from 15f. to 17f. 15c., owing to the 
relative increase in first-class travel. The total goods receipts, 
which were 1,482,000!. in 1882, wore last year 1,857,000!., the 
increase being entirely in ordinary traffic, the express business 
having fallen off. Of the French vessels only one, the Seine, is at 
p resent used for the passenger service. 

FIGURES collected in New York as to the transatlanti c 
passenger movement show hitherto somewhat disappointin~ 
results. It ill expected tho attractions of the Chicago Exhibi­
tion have kept at home a certain proportion of the usual American 
visitors to Europe, but this bas not been compensated h>: an 
increase in westward travel. The total volume on all the lines 
has fallen off 4·44 per cent., the eastward movement having fallen 
off 28·5and the westward increased 23·2. It seems p robable( how­
ever, that the westbound movement will increase oonsiderat>ly aa 
it becomes known that the fa ir is wor th going to see. Mo reover, 
the stories of exorbitant charges for all sorts of things at Chicago 
have kept back a good many European visitors. 

A COLLISION that might have been attended with very 
serious results occurred on T uesday a fternoon at Chatham Dock­
yard. D uring the moving of some of the vessels which a re to take 
part in the naval manoauvres, No. 64, first-class torpedo boat, was 
under full steam leaving the Basin, when she collided with the 
second-class cruiser Medea, which was lying at moorings. The 
force of the impact partially smashed the bow of the torpedo 
vessel and knocked a hole in the side of the Medea. The torpedo 
boat wns allowed to proceed to Sheerness, where the necessary 
repairs will be carried out, and it is thought these can be executed 
by the time fixed for her departure from the Medway. The damage 
to the Medea baa been temporarily dealt with to atop the leakage, 
but she will have to be docked for repairs. The Medea waa not 
one of the vessels to take part in the manoauvres. 

MR. W. H . PREECE, F.R.S., in giving evidence before 
the joint committee of Lords and Commons on E lectric Powers 
Protective Clauses, is reported to have shown a series of diagrams 
illustrating the effect upon the earth of the City and South LOndon 
Electric Railway. T hat railway did not designed ly use tho earth, 
but the return circuit was made by meaM of the rails, and also by 
the tubes or tunnels. Currents were produced which had disturbed 
the observing instruments at Greenwich, and which had been 
traced as far as North Wal~ham, in Norfolk. Last year tho dis­
turbances began to increase, and his attention was called to the fact 
that in Clapham-road there was a chemist who had in his shop 
window an instrument for recordi~ the passing movement of every 
train on the electric railway, the tMtrumen t being connected on 
one side with gas-pipes~ and on the other with water-pipes in the 
house. H e bad cause<1 the currents to be measured, and they 
were found to be sufficient to light a lamp, or , as be had proved, to 
ring one of tho division bells of the House of Commons. Another 
difficulty bad occurred in connection with the railway block 
S,YStom. Some years ago the London and Nor th-Western Railway 
hgbted B olyhead Harbour by electricity. The effect of the five 
arc lamps employed was to break down the block signals in the 
district within a mile. But the difficulty was removed blsupply­
ing metallic circuits to the signals. At Blackpool, the d18tur bing 
currents from the electric tramway bad lowered a block-signal 
on tho railway and fired a time gun at the same m oment, a 
minute or so before tb& time when the gun ought to have been 
discharged. 

IN consequence of the intention to close the port of 
Cronstad t to all merchant veuels at the close of 1895, and to make 
the roadstead of the Russian capital tho future port of commerce, 
it will be necesaary to carry out some very important and extensive 
marino works to accomplish that object. A special commission has 
been entrusted with the details of tho whole scheme, and the 
conclusion arrived at is that the p rogr08S of tho works can be so 
arranged as to admit of tho utiliu.tion of a portion of the anchorage 
ground for the use of steamers early in the same year. It will be 
necessary, in tho first place, to deepen the existing roadstead nntil 
there is 22ft. of water in it. Tho excavated material will be 
employed in raising some of the low neighbouring land, which is 
State property, upon wbicb atores for the reception of wood and 
coal, and domestic buildings will be subsequently erected. In this 
manner St. Petersburg will become the focus, to which will con­
verge the coal b rought by sea, and tho timber and cerea.l.s arriving 
by land which latter will be destined for exportation. I t is 
intended, in laying out and preparing the bvin for the occupation 
of steamers, that the area shall, at any future time, be capable of 
enla rgement, ao that the traffic, however extended it may become, 
may b~ concentrated in the same locality, and not dri-ven, u 
frequently occun, to aeek more favourable quarters. Sailing 
ve886la, many of which frequent Russian porta, will be ac­
commodated in the southern part of the roadstead. The esti­
mate for the proposed undertaking baa been submitted for 
the a pproval of the Minilter of the Interior, and is put at a 
sam of £150,000. 

• 
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PLAN OF HAST INGS FORESHORE, SHOWING POSITION OF GROYNES 

MILWAUKEE. 
(From our Special Commissioner.) 

CrucAGO, June 23, 1893. 
TaERE was yesterday a gathering of journalists at !\lil­

wa.ukee. They travelled thither from Chicago on the invi­
tation of the citizens and the Press Club of Milwaukee. 
Perhaps a majority of the party were foreigners, i .e., 
English, French, Austrian, German, Polish, Italian, 
Canadian, Australian, Turkish, and Japanese. It was 
asserted that many of these foreigners were, before they 
received their cards of invitation, ignorant of the exjstence 
of Milwaukee. It is certain that, before they saw it 
to-day, most of them did not know what Milwaukee 
actually is. 

Milwaukee is built on the west shore of Lake Michigan, 
2} hours rail ride north of Chicago. There is rivalry and 
jealousy between Chicago and Milwaukee. For fifteen or 
twenty years there has been run a race for the title 
of Western Capit.al between the cities of Cincina.tti. 
St. Louis, Chicago and Milwaukee. In point of 
lo,'I'Owtb to larger size and greater material wealth, 
Chicago has long since out-distanced her rivals. 
St. Louis has not yet given up dreams of over­
taking and passing Chicago in the moderately near 
future, and is even now making great railway prepara­
tions for the diversion to her more southerly and more 
rlirect route of the traffic to the west and south-west. 
~lilwaukee, with its quarter of a million inhabitants, as 
ugainst Chicago's one and a-half millions, declares, with 
somewhat of the sour grape in its accents, that mero 
bigness is only vulgarity, coarseness, lack of culture, the 
negation of beauty, but in the same breath that it 
charges Chicago with the ugly sin of a huge, unromantic, 
and merely material overgrowth, with a naive inconsist­
ency, it eagerly puts forward as its best foot the 
statement of its own rapid growth ; its populatiou in 
1860, 50,000; in 1870, 70,000; in 1880, 116,000; in 13£0, 
220,000; while its wealth as indicated by the ~eposits in 
its banks, increased in these decades from two to five, 
fifteen and twenty-seven million of dollars. Milwaukee 
was one of the candidates for the honour and lo.bom of 
erecting the Columbian World's Fair in its midst, and if 
it bad been successful in its candidature we would have 
had certainly more picturesque, and probably more com­
fortable surroundings to this memorable international stow. 

I of its office-buildings, and the enormous size of its factories 
and workshops. Among the latter may be mentioned, as 
interesting to engineers, E. P. Allis's engineering works, 
employing 1500 hands, and building engines, pumps, and 
flour-roll mills of the largest size ; the Bay View Iron and 
Steel Works, employing 2000 hands; tin, malleable iron, 
boiler, and many other mechanical works; the great 
breweries of Pabst, Schlitz, Blatz, Obermann, and 
others, producing beer which, according to my taste, is 
not equalled by any other made in America ; the leather, 
cement, and tobacco factories ; flour mills, producing two 
million barrels of flour per year ; and at least one com­
pany bringinn down from Northern Winconsin large quan­
tities of lumber and shipping it at Milwaukee. E. P. 
Allis and Co. furnish the largest electric-power engine 
in the World's Fair, an engine of which I hope 
shortly to send you full detail drawings. They hM·e very 
exten ive shops equipped 'vith specially heavy machine 
tools and excellent travelling crane arrangements, some of 
the largest cranes being electrically driven. With regard 
to the breweries, it should be mentioned that the build­
ings are architecturally both massive and handsome, 
r('a.lly forming one of the artistic features of the city. 
l\lilwaukee boasts of 100 miles of electric tramway, 200 
miles of water mains, and 25 miles of river deep-water 
dockage, and an excellent, large, and well-protected 
harbour. 

The rail ride {rom Chicago to Milwaukee takes one 
through a rich, fertile, and w~ll-wooded country, on .he 
whole flat, but here and there undulatmg after the graceful 
lines of the English Midlands ; but it keeps us out of 
sight of the great lake. Arrived there, the party of some 
hundred and fifty journalists mounted electric cars, and 
spent an hour and a half in careering at the usual 
American break-neck electric speed through the business 
and industrial quarters, and thus learning the great ex­
tent of the city; the number, the magnitude, and (to di~ ­
tinguisb it £.row Chicugo) tho architectural elegancies 

.But it is not its industries that form the very attractive 
feature of Milwaukee. Our 1t\- miles electric car ride 

~ 

landed us at the entrance to the large wooded grounds of 
the Soldiers' Home, an institution of which all Americans 
are justly proud, where the veterans of the great war are 
maintained in comfort and leisured ease. After taking 
luncheon here, the parts• started in a procession of some 
forty carriages on a two hours' drive through the avenues, 
boulevards and parks of the residential quarters. The 
very charming picturesqueness of these well-wooded roads, 
and the massive handsomeness of the numberless resi­
dences that line them with their beautiful tree, turf and 
flower-bed landscape gardens, all freely open after the 
usual America.n fashion, without wall or fence of any 
kind, are revelations even to the European acquainted 
with the Pare Monceau, the Buttes Chaumont, Ken­
sington Gardens, the Prater and the Thiergarten. No 
other city in America can match the artistic beauty of 
these Milwaukee suburbs either in quality or in 
extent. It is doubtful whether they are surpassed in any 
town in the world. The effect is aided on the one side of 
the town oy the undulations of the country, which send 
these avenues rolling up long easy bills and down into 
hollows that might almost be oa.lled valleys ; wlaile on 
the other or east side it is made specially charming by 
the proximity of the Lake, upon which one looks down 
and across from the o,·erhanging bluffs, and on which 
bluffs there are laid out delight4:ul sloping public gardens, 
adorned by statues of the heroes of the West. Indeed it 
would be difficult to find anywhere else a more fascinating 

drive than that this party of journalists enjoyed on the 
22nd of June, under a. brilliant blue sky, the beat of 
which was moderated to refreshing coolness by the 
breezes from the great Lake Michigan. The pleasure of 
it was certainly very greatly enhanced by the strange 
contrast from the weary and hopeless ugliness of three­
quarters of the fatiguing dea4 fiats of Chicago, which, 
although it also has some handsome parks and boule­
vards, has nothing of which it can justly boast very much 
except the architecturally hideous height of its great 
blocks of plain, featureless office buildings. 

On leaving their carriages our party visited the ad­
mirable little art gallery given to the town by Mr. 
Frederick Layton, an Englishman who still loves 
England as much as he does his adopted state of Wis­
consin, and who yearly visits Europe and brings back for 
his Milwaukee fellow-citizens some fresh rare works of 
art. This gallery contains only 145 pictures and seven 
sculptures, but its almost unique characteristic is that 
every piece is of the highest grade of artistic excellence. 
The journalists finished their delightful day with an 
excellent and tasteful dinner at the Pfister H otel, which 
hotel, besides being in whole and in part fitted up with a 
superabundance of modern requirements, has this pecu­
liarity, that the owners run it at a yearly heavy loss, 
apparently half in affectionate remembrance of their 
dead father's wishes, and bali out of a sentiment of pure 
benevolence towards the travelling public. In spite of 
an inordinately long series of hours spent in speechifying, 
the journalists rose briskly next morning, and formed a 
merry party on their way back to Chicago, the scene of 
future dismal bard labour upon the infinitude of things 
frequen~ly seen before and displayed afresh in the biggest 
of all past and, let us hope, of all future International 
Exhibitions. 

HASTINGS FORESHORE PROTECTION WORKS.;. 
By Mr. A. HAVELOCK CAbS, Assoc. Inst.. C.E. 

'l'liE borough of Hastings-incorporated with the town of 
St.. Leonarda, and situated on the Southern Coast of England­
occupies an exposed position where the South Downs push seaward<> 
into the shallow bay enclosed hy the high cllifs of Beachy Head to 
the west, and the low-lying point of Dungeness to the east. The 
larger bay by this mean.'! being subdivided into two smaller ones, 
called Pe\'ensey Bay to the west and Rye Bay to the east. This 
borough bas a sea-frontage of about five miles, with an actual 
parade wnll and promelUI.de of nearly three miles, which the 
author believes to be the longest and finest to be found in any 
town of England. 

The local authorities of Hastings have for long fully recognised the 
value of protection to their front ~e afforded by the presence 
along the shore of a large quantity of beach, and have con­
sequently spent their money and energy for years past in eocuring it 
as much as possible, and in preserving it when once ~ured. For 
this purpo&e they have incurred a total expense of about £66,000 
during the nine years of 1876 to 1884, the date when the work 
about to be described was commenced. 

In 1876 the Marine Bathe and splendid promenade, forming one of 

*Paper read before the Kewcastll) Al8ociation of Students lnat. Civ. Eng. 
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the characteristics of Hastings, were constructed ; and in order to pro­
vide room for this work the promenade wall was moved still further 
seaward, causing a retreating angle at the eastward end. This 
very soon catL~ed the sea to erode the beach, and to exP.ose the sea 
wall along the front of Carlisle-parade, putting its stability as well 
as the valuable property behind it in danger. This trouble was 
met in the usual manner by putting down more timber groynes in 
front. In the same year-1876-anxiety was felt for the stability 
of a large outfall sewage bank situated at tho extreme east end of 
the sea front, and Sir J ohn Coode being consulted be pro­
posed the construction of two large concrete groynes, shown on 
p. 36. The Council, however, after deliberation would not face 
the expense, but decided to carry out the more easterly one, and 
to construct a very large timber groyne in place of groyne No. 2. 
The groyne No. 1 answered its purpose so admirably that no 
further apJ>rebension for the safety of the sewage works bas been 
felt. In 1880 a Council committee recommended application for 
borrowing powers to carry out Sir J ohn's complete scheme, 
but the matter was postponed once more, and it was not 
until the autumn of 1883, when the question was forced 
to the front by a serious trouble at another retreating angle­
eastward of the eastern termination of the east parade-the sea at 
this point during some unusually heavy gales from the south-west, 
accompanied by high spring tides, which have a range of about 
25ft. !lin., cut its way back so much as to remove the whole of the 
roadway, and place the houses in such jeopardy tbat .the inhabit­
ants feared the houses were going with each succeeding high water. 
In fact, the cellars of one bouse were exposed by the removal of the 
roadway in front; and it was only by the most heroic efforts on the 
part of the borough engineer-Mr. Andrews-and his workmen, 
that a much greater amount of damage was not done. His nwdm 
opt:randi was to bring by horse wa~on.s a large quantity of brush­
wood and stakes. On the ebb tide and during low-water this 
brushwood was spread on the shore and staked down, with as much 
beach mixed amongst it as could be obtained. But the author is 
informed that the seas at hi~b-water demolished a great deal of the 
result of this labour, and 1t was only when the heavy weather 
abated that security was felt. No doubt this breach in the front 
line may be attributed to the small amount of beach lying on this 
part of the shore at the time ; and in all probability the want of 
beach, which was felt more or less aU along the foreshore, was 
caused by the stoppage of the supply and travel froo:: the west­
ward-owing to extensive groyning operations which were being 
carried on at Bexhill, a new seaside resort to the westward. In 
consequence of these continual t roubles at different parts of the 
borou~b frontage, with the great expense they entailed, taken in 
connection with this last serious breach at the fishmarket, the 
authority again applied to Sir J ohn Coode for advice as to the best 
means ~ prevent its r_ecurrence, a~d to render efficient.prote~tion. 
He advtsed the puttin~ down Wltbout delay of a p1led ttmber 
revetment along the hne of the recently-formed breacb

1 
the 

surface of the backing to be protected from wash by a tbicll: tat· 
skin, and this to be foll owed by the construction of a very big 
concrete groyne and revetment on the site of the existing large 
timber one at the east end of the foreshore, and which pmctically 
was the same work wbich had been recommended to tbe Council in 
Sir John's report of 1866{ and only partly carriAd out by them. 

To be conltntud.) 

SOCIETY OF ENGINEERS. 

ON July 5th a visit was paid by the Society of Engineers to the 
New Lock and Weir Works and the Waterworks at Richmond, 
Surrey. The object of this work, which is now being carried out 
by the Thames Conservancy under the direction of their engineer, 
Mr. C. J. More, M. lost. C. E., is to incret~.se the depth of water in 
the river Thames between Richmond and Teddington Lock, at and 
for some time before and after low-water. 'fhis we deal with on 
another page. 

The present water works were commenced in the year 1878, 
by the laying of about twenty-two miles of cast iron water mains, 
varying from 14in. to 3in. diameter with hydrants, the conversion 
of the old brewery at the bottom of Water-lane into a pumping 
station, the sinking of two wells, the dummy or pump1ng well, 

ft. 6in. diameter by 140ft. in depth, and t he artesian well, 7ft. 
diameter reduced to 3ft. at a depth of 254/t.-on surface of 
chalk-from this level the boring commences and bas been carried 
dow~ to. a d~ptb of 1446ft., varying from 2ft .. to 7in. diame.ter, 
termtnatmg m the red sandstone. The expectation of a suffic1ent 
supply of water not bavin~ been realised from this source, a 
certain proportion of water 1s drawn from a shallow well, situated 
in the Petersham meadows, eleven hundred yards from the Water­
Jane wo~ks, and connected by a 9in. syphon pipe with the dummy 
or pumpmg well. 

Owing to the steady increase of the population and the greater 
consumption of water for all sanitary purposes, the Water Supply 
Committee took into consideration the necessity for increasin~ the 
supply of water, and in jthe year 1887 requested their engmeer 
- Mr. W. G. Pierce-to prepare plans and estimates for sinking a 
new well to the chalk, and drivtng adits in various directions to 
intercept fissures, and by this means improve the supply. The 
well bas been sunk 9ft . 6in. diameter, in brickwork, through the 
London clay, reduced to 8ft. and 7ft. diameter with cast iron 
cylinders, through the Tbanet sands, and 6ft. 6in. l'liameter into 
the c~alk to the depth of 320ft. from the surface of the ground ; 
at tblS depth adits have been driven 6ft. by 4ft. 6in. in several 
directi~ns, amo~tnti~g at this date to ~early 4000ft., the greatest 
length m one dtrection, 2378ft., connecting the new well with the 
old well at Water-lane. It may be mentioned that soon a.fter 
starting adit driving, the Corporation purchased the contractors' 
p!."nt, and have since carried out this part of the work by their 
workmen. 

Owinl!" to t~e limited supply obtained from the wells a duplicate 
system of mams and pnmpmg plant ba~e been provided, fo! giving 
a constant ~upply of water from the nver for road watenng and 
sew!lr flusbtng. At ~be present moment there a re five pumping 
enR;nes, one 25-horse power Robey, two 50-horse power beam 
engmes, compound, one 25-borse rower compound d1rect-acting 
&.c: • and ~m~ 10-horse power specia p~mp at work, wi~b four stea~ 
bo1lers, VJZ .. - three 50-horse power Fteld patent verttcal, and one 
25-horse power Robey semi-fixed raising water from the several 
sources above referred to, the greatest depth being 320ft. from the 
surface of ground-supplemented when required with a supply 
fr~m .the ~ontbwark :.nd Vauxhall Company-into a service re~er­
vou:: tn Rtcbmond ~ark, 142!~. above tbe old pumping station, 
baVJng a total capac1ty for stonng 750,000 gallons. The reservoir 
althouyh built upoo .tbe highest ground in the neighbourhood, wili 
not ~up~ly the top ClSterns ~f about forty houses on tbe terrace by 
graVJtatlon- for that a spec1!\l balanced valve, on tbe 14in. main 
!eading. to the reservoir, bas t? be clo~ed daily while the pumping 
1s continued to fill these btgh-servtce cisterns. The total con­
sumption of water for the year ending March 25th 1893 was 
207,t69,428 gallons, averaging 569,305 gallons per day'; and,' say, 
for 2.3,000 consumers, 24·7 gallons per bead per day. 

A contract has been entered into with Messrs. C. Simmins and 
Sons, of Ruocorn, to fix 65ft. of new 4ft. diameter cast iron 
cyliod~rs inside tbe original 6ft. diameter cylinders, previous to 
enlarging the bore bole from 2ft. diameter to 3ft. 6in. diameter to 
tho ad it. It is in.tended to put down .new pumpin~ plant for the 
purpose of pnmpmg all the water obtamed from tbe adits at the 
old ~~rks, tbereb>: avoiding having two pumping stations, and 
obtaimng economy m the cost of fuel and labour. 

The income on the Waterworks acconnt for the year ending LadY· 
day, 1893, was a.bo~t £lh500, and the rateable valu~ of property 
same date, £189,5t9. Tbe charge for water supplied during the 
past year, ending Ledy-day, 1893, was at the rate of l s. 2d.-to be 
reduced to ls. for the present year-in the pound on rateable mlue 
for private consumers, and l Os. per annum for use of bose · meter 
'upplie<J, Is. 6d. to 6d. per 1000 gallons. ' 

THE ENGINEER. 

ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Austria: Kreutzer tOh-ilf system.- The Austrian system for 
passengers termed the " kreutzer tariff," which was, more or 
less, forced on the Austrian Government by the action of 
Hungary, is o. combination of the kilometre and zone systems. 
Under it the distances from each station a.re divided into 
certain zones, within which, in estimating the fa.res, each 
distance up to the end of the zone is calculated thus: The 
first 31 miles are divided into five zones, ea,ch of 61- miles; 
the next 1St miles into two zones, each of 9r\ miles ; the 
next 12f miles consists of one zone; the next 62io- miles are 
divided into four zones of 15;.! miles each. Further distances 
a.re divided into zones, each of 31 miles. The fares per mile, 
according to the zone division, are caJculated per mile at, for 
ordinary trains: First class, ·9657d .; second class, ·6437d.; 
third class, ·3218d. Passengers by express or quick tra.ins­
Schnellzug-pay 50 per cent. additionaJ on the above fares. 
The rate of fares is to be more clearly estimated from the 
following table (A):-

The Austrian system differs from the Hungarian in yearly 
" a.bonnment" tickets being issued over all the lines where 
the k:reutzer system is in force, and a t a. cheaper rate fot· 
distances of thirty-one miles. There is n o free transport of 
luggage, with the exception of portable articles, but for every 
22·05lb. of luggage ·6487d. is charged. Samples of commer­
cial travellers are ta.ken a.t a. reduced rate. 
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reduced express goods the old rate for sending a. ton of reduced 
express goods from Vienna. to Braunau was £ 1 18s. lid. ; th.e 
new rates per ton are : For a. sin~le package, ~116s . . 2f<l. ; if 
forming pa.rt of a. half car load, £1 7s. 3td. ; 1f formmg part 
of a. whole ca.r load, £1 3s. 6~d. H ere th~ re~uction ~s less 
than for ordinary express goods. The ch1ef difficul~ m the 
reform lies in the "ordinary" express, whereon the mtroduc­
tion of ca.r loads for transportation of goods into t he great 
towns, is particularly favoured. The tariff for. freight goods 
per ton per mile is :-

Single pieces. Car loads. 

Exceptional, rv. t. c. q. fb t. c. q. lb 

Distances. Class Class 
4 18 1 21 9161114 

I. II. t. c. q. Jb t. c. q. lb c A B 
4 18 1 21 9 16 8 14 

-
d. d. d. d. d. d. d. 

Up to 81 miles 1•9618 1•6848 1'4918 1•8078 1•1117 •7847 •5886 

Over 81 & up to 
•9482 •7198 •4904 98l miles . ·11 ·8964 1•6040 ]•8078 1•1444 

Over 981 & up to 
1 ·8732 1•]444 •9809 ·Sli4 ·6885 ·89235 186J roUes .. 

1
1·8810 

-9809 "8601 •7520 •6589 •89285 •9270 Over 186i roUes 1·6348 

The most impor tant change here is the creation of a.n 

{TABLE A.) 

Express trains. Passenger and mixed tTains. 
Zones. Distance. 

First class. Second class. Third class. First class. j Second class. I Third class. 
----------- l---------------l---------l----------l---------l---------:-----.----:----~---

1 Up to 61 miles 
6! to 81 miles 

81 tlo to 40J miles 
41 to 49(1, miles 
501 to 62-t'l. miles 
62f to 124! miles 

9d. 6d. 8d. 6d. 4d. 2d. 

2-6 
6 
7 
8 

ls. 6d.-8s. 9d. ls.-2.8. 6d. 6d.-1s. Sd. ls.-2s. 6d. 8d.-1s. Sci. 4d.-10d. 
4s. l O~d. Sa. Sd. 1s. 7~d. Ss. Sd. 2s. 2d. l s. lei. 

68. 4s. 2s. 48. 28. Sd. 1s. 4d. 
78. 6d. 5s. 2s. 6d. lis. Ss. 4d. ls. Sd. 

9-12 9s. 4fd.- 15s. 6s 8d.-10s. 8s. l~d.-68. &. 8d.-10s. 4s. 2d.-6s. Sd. 2s. ld.-8s. 4d. 

18 
Additional each 
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124/n to 1651 miles 
zone of 81 miles 

1Ss. 9d. 12s. 6d. 6s. 8d. 12s. 6d. Ss. 4d. 4.s. 2d. 
Sa. 9d. 2s. 6d. l s. Sd. 2s. 6d. 18. 8d. lOd. 

691 to 621i miles £8 158. £2 lOs. £1 6s. £2 lOs. £1 18s. 4d. 1&. Sd. 

.tf.?tStria: Zonejrei9ht system.-The United States Consul 
at Reichenberg reports: The success of the zone system for 
passenger tra.ffic in Hungary having been practically demon­
strated, in spite of the arguments of the theorists proving i t 
to be impossible, it was proposed to adopt the same system 
for freights on the Austrian Government railways. The old 
tariff for express goods was divided into :-General, 5·2314d.; 
reduced and extra. reduced, 1·929ld. per ton per mile. The 
charges for conveya.nce of express goods per ton for various 
distances were:-

Oenernl.. Reduced. 
£ s. d. £ a. d. 

Distances. 

8(1, miles . . . . . . . . . . . . 0 8 lOt . . . . 0 1 6t 
9. .. . . . . . . . . . . . . 0 6 9 . . . . 0 2 2+ 

16t .. . . . . . . . . . . . . 0 8 6+ . . . . 0 8 2! 
28 .. . . . . . . . . . . . . 0 18 10~ . . . . 0 5 8 
841 , . . . . . . . . . . . . 0 16 7 i . . . . 0 6 8i 
46~ .. . . . . . . . . . . . . 1 2 2. . . . . 0 8 lt 
59 .. . . . . . . . . . . . . 1 7 2 . . . . 0 10 2 
7710 11 • • • • • • • • • • • • 1 15 6t . . . . 0 18 2t 
964 ., • . . . . . . . . . . . 2 7 Oi . . . . 0 16 8 

lOSt ,. . . . . . . . . . . . . 2 !I 1! . . . . 0 18 lt 
Ench nddltionnl 62! miles . . . . . . 1 7 1 . . . . 0 9 Ht 
686/a miles . . . . . . . . . . . . 18 19 6 . . . . 5 8 1! 

T he new tariff is· based upon a. division of the country into 
zones of 6! miles in width, and the rate of freight is the 
same for any distance within the zone. Rates are fixed by 
tables up to 31 miles, from 3liv up to 93! miles, 
from 93! up to 186f miles, a.nd for over that distance. 
The old system of classifying the value of goods, which is the 
same for both Austria. and Hungary, is retained in general, 
but with important modifications. The new tariff is primarily 
divided into: under 4 ton s 18 cwt. 1 qr. 2llb.; 4 tons 18 cwt. 
1 qr. 2llb.; and 9 tons, 16 cwt. 3 qr. 14lb. The tariii for 
express goods per ton per mile is :-

Ordinary. 

Onder 

exceptional class for piece freights of 4 tons 18 cwt. 1 qr. 21lb. 
and 9 tons 16 cwt. 3 qr. 14 lb. For car loa-ds the rates a.re 
exceptionally low, being often less tba.n baJf the rates for 
single piece freights. T his tariff is intended to greatly facili­
tate trade between great cities, a.s goods a.re only collected in 
large towns. 

In the tariff for sta.ple articles are n ew e:xceptionaJ rates for 
cumbersome goods which dea.l with the space occupied, and 
a.re calculated upon the number of square yards of floor 
covered. 

Sptcia.l and Exct:ptiJ>Ml Tariff. 

Car loads. 

Exceptional tnri.ff. 
Special turUI per ton 

per mile. a j b j_ c_ 

1 2 

Class special tariff per 
8.· Excep- square yard of space per 
tioDAl tariff. mile occupied. 

I. II. B c s 
d. d. d. d. d. d. d. 

Op to Sl mtles .. .. ·8501 ·0885 ·4904 ·S9235 •8499 ·2691 ·2158 

O'·er 81 and up to 
98! miles . . . . ·7520 ·4904 ·42605 ·8270 ·8229 ·2153 ·1884 

Over 981 and up t.o 
186f miles . . . . ·6212 ·89285 ·8270 ·2948 ·2691 ·1884 ·HSO 

Over 186~ miles .. •4904 ·8270 ·2616 ·2616 ·1749 •J4SO ·12ll 

The coal tariff is included in exceptional tariff I. The pre­
vious exceptional tariff bad the rates ·7193d., ·4577d., ·39235d. 
a.nd ·2616d. per ton per mile. Here, therefore, is n o special 
reduction. The exceptional tariff II. is lower , and what is 

Reduced. 

Distances. Tons cwt. qr. lb. Tons cwt. qr. lb. Tons cwt. qr.lb. 
Onder 

Tons cwt. qr. lb. 
4 18 1 21 

Tons cwt. qr. lb. 
4 18 1 21 

Tons cwt. qr. lb. 
9 16 3 14 4 18 1 21 4 18 1 21 9 16 8 14 

Up to 81 mllcs . . . . . . 

Over 81 and up to 981 miles 

d. 
8•9285 

8•7927 

d. 
2•9626 

2•6157 

2•2887 

1•0002 

.. 081 .. 186! .. 

Over 1861 miles . . . . . . 

8•66195 

8•26!16 

The ta.riff contains six divisions, arrangement for half a.nd 
whole car loads having been provided. The single express 
package is carried muob cheaper tbo.n before. With ordinary 
express goods the highest ra.te per ton per m ile is 3·92352d. 
The lowest tariff fa.lls to 1·50402d. per ton per mile, but will be 
somewhat ~a.rer, as n ot each mile, but the distance to the 
centre of the zon e, is taken into consideration. For reduced 
express goods, the tariff fa.lls to ·8501d. per ton per mile. 
The following gives the rates for the carriage of a. ton of 
express goods for certain distances:-

Distances. 

Miles. 
Sh 
IIi 
16~ 

28 
84j 

46~ 

69 

77,'-n 

96l 
lOSt 

EMh add!·} 
tionnl 621 

OS6~ 

Single. 

Ordinary. 

Hall 
car. 

Whole 
car. Single. 

Reduced. 

Hnlf 
onr. 

Whole 
car. 

£ s. d. £ 8. d. £ 8. d. £ 8. d. £ 8. d. £ 8. d. 
0 2 8~ 0 2 .. 0 2 0! 0 1 4t 0 1 21 0 1 2t 
o 4 ot o 8 4f o 8 06 o 2 o~ o 1 1Qi o 1 St 
0 6 lt 0 4 9 0 4 4t 0 8 0! 0 2 8t 0 2 0~ 

0 10 2 0 8 9f 0 7 lt 0 6 1 0 4 4f 0 8 lOt 
• o 12 26 o 9 6t o s 6! o 6 H o 5 1 o 4 o 

0 16 8 0 12 21 0 10 10 0 8 1~ 0 6 9t 0 6 lt 
1 0 4 0 16 8 0 13 6t 0 10 2 0 8 f>i 0 7 7t 
1 o 8 o 111 8t o 16 111 o 18 26 o 10 10 o 9 7f 
1 12 2 1 S Ol 1 0 8 0 16 1 0 18 Qi 0 11 6i 
1 15 lOt l 6 4l 1 2 81 0 17 llt 0 14 6f 0 12 8! 

•o 11 s •o 9 opo 8 16 •o 8 r+ ·o s •Po 4 7t 

9 2 o+ 5 2 11! 4 11 9i 4 11 8 8 0 ot 2 12 lt 

,. .A vcroge, the rotes slightly decreasing with the distance. 

For ordinary express freights, whether in single parcels or 
ca.r loads, the rates are reduced from 30 to 60 per cent. For 

d. 
2•6157 

2•2887 

1•8964 

1•5040 

d. 
1•9618 

1•8964 

1 •8810 

1 •6848 

d. 
1•6848 

1•5040 

1•8782 

•9009 

d. 
1•4718 

l ·SOi8 

1•1004 

•8501 

quite n ew, includes every article which , on account of its little 
vaJue, or for other reasons, can only pay low rates of freight, 
- building materials, ice, lignite coa.l, iron, sugar, beet refuse, 
&c. F ees for handling freight a.re reckoned as follows :-For 
transportation up to 49flf miles in classes I. a.nd II., further 
the delivery of piece freights in ha.lf or whole car loa.ds-excep­
tiona.l tariff IV.-a.s well a.s in ca.r loads, class A, 6·096d. per 
ton. Over 49f.o. miles, the fee for handling is 8·128d. per ton. 
U nder the same conditions car classes B a.nd C, and by speciaJ 
tariii 1, 2 and 3, pay 4·064d., 6·096d. a.nd 8·128d., and by the 
exceptionaJ ta.riff II. 4·064d. per ton, without regard to the 
dista.nce. 

Austria: Results of zone tOiriff.-Tbe results of the zone 
tariff on Austrian ~ailwa.ys for the yea.r ending 30th June, 
1891, compared Wltb the results for that ending 30th June, 
1890, d~ng which the zone system was n ot in operation , 
show a.n mcrease of £ 13,935 or 1·023 per cent., d ivided into 
passenger increase, £3412, or ·26 per cent.; goods increase 
£22,458, or 40·75 per cent. These increases were reduced by 
a. reduction in agio of £11,395, or 39·4 per cent. The num­
ber of passengers increased by 9,000,630, or 43·3 per cent. 
The quantity of goods carried decreased by 2031 tons or 4·02 
per ce~t. Later advices state t~at the Kreutzer sy'stem of 
t~a.ffic mtro~uce~ upon the Austrian State railwa.ys has n ot 
gwen a.nythmg h ke the satisfaction following t he similar 
change in the working of the H ungarian State railways. 
A yeo.r baok it wa.s contemplated in Austria. either to 
increase the charges for the conveyance of both goods and 
passengers upon, or to r evert to, the old rates a.nd system of 
worlting the State railways. The former course bas been 
e.dopted for goods. The new rates are considerably increased 
~or short dista.nces. The terminal charges have been 
wcreased to l s. 4d. and Sd. per ton for express and ordinary 
goods respectively. 
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ELECTRIC TRAM\'i"AY TRACTION. 

THE decision of the joint Committee of the two Houses 
of Parliament on Electric Powers Protective Clauses will 
be bailed as the release of some of the most important 
electrical engineering industries froru an incubus of a most 
remarltable kind, which has for some years prevented 
nearly all enterprise in electric tramway traction. We 
have on numerous occasions dn,wn attention to the 
acts of interference and obstruction by the National 
Telephone Company, and in our impression of the 
lOth February showed why it was that by the decision 
of Mr. Justice Kekewich-in the case of the National 
Telephone Company v. Baker-the progress of electrical 
traction was hindered rather than helped, although that 
decision was nominally in favour of the tramway 
interests represented by Mr. Baker. Our anticipations 
have since been realised, and the National Telephone 
Company has been more active than ever in seeking the 
insertion of what is known as the telephone clause in 
eTery Bill in Parliament for tramways or tramway exten­
sions, however worked. In previous years the insertion 
of this clause bas rendered tramway Acts perfectly use­
less; and, in some cases, Bills have been withdrawn or 
the parts relative to tramways dropped, rather than have 
statutory powers which were rendered useless by this 
clause. So long as the NationaJ. Telephone Company was 
fought by single tramway companies, most of which 
have very little money available for such purposes, it 
was able to succeed in its usele~;sly obstructive course. 
But this year it bas attempted too much, with the result 
that a combination of electrical traction interests became 
absolutely necessary. 

The case as between the National Telephone Company 
and electrical traction interests generally was set forth 
in THE ENGINEER on the 19th September, 1890, and we 
then stated that if the clause inserted in favour of the 
Telephone Company were repeated in the Acts of that 
year, it would prevent all electrical t ramway develop­
ment. This bas been the case. The Leeds tramway 
was constructed in defiance of the Telephone Company, 
and it was only because it bad statutory powers that the 
tramway succeeded in the case before. Mr. J ustice 
Kekewich. The case was not settled on the question 
of right on the part of any interest, telephone, tramway, 
or other, to the sole use of the earth for electrical 
purposes. 

The first success on behalf of tramway companies as 
against this extraordinary claim on the part of the 
National Telephone Company was that of the Folkestone, 
Sandgate and H ytbe Tramways, in which case the Com­
mittee refused to give any clause for the protection of 
the telephone, and made the Telephone Company pay the 
whole expense of the inquiry. Since that date, however 
(1891), the telephone companies, with the exception of 
the Leeds case, have practically had their own way. To 
prevent the recurrence of a reverse such as that at Leeds, 
the National Telephone Company, which now includes 
all or nearly all telephone interests, has sought this year 
the insertion of the Protection Clause in every Bill 
and provisional order before Parliament, and sought 
to make it appear that this was a Board of Trade clause. 
It thus became absolutely necessary that combined action 
should be taken on the part of electrical engineering inte­
rests. To secure this combined action, however, was no 
easy task, for the jealousies of various traction companies 
had to be overcome. Owing to the exertions of Mr. 
Stephen Sellon, an Electric 'I'raction Association was 
formed, which was afterwards merged into a Traction 
Section of the London Chamber of Commerce, and it 
was due to the exertions of this Committee that the 
important questions which were the origin of its forma­
tion were brought before the Board of Trade, and subse­
quently before the joint Committee which was formed 
on the recommendation of the Board of Trade. I n a 
letter, in February last, to Mr. Mundella, as the hea.d of 
the Board of Trade, Mr. Sellon urged that to protect 
electcic tramway interests it would be imperative that 
the Association should appear to defend the attempts 
which would be made by the Telephone Company to 
obtain these clauses, but that before being called upon 
to spend the large amount of money which would be en­
tailed in carrying out the policy, the Board of Trade should 
be approached, and its assistance sought, to arrive at some 
reasonable understanding between the parties. A Com. 
mit tee of both Houses of Parliament was suggested. In re­
ply, a letter was received from the Board of Trade, inclosing 
one from the National Telephone Company, in which it 
was stated that the Leeds case had deprived that com­
pany of any common law rights, and that it had a right 
to protection, This led to an interview at the Board of 
Trade between the contending parties, when Sir Courtenay 
Boyle stated that be had been ad,;sed that it was 
practically impossible for the traction company to work 
their lines electrically without some leakage, and there­
fore probable interference, and be adopted Mr. Sellon's 
suggestion, and urged the necessity for a joint Committee 
for the purpose of considering the matter in Parliament. 
It is now a matter of history that this Committee was 
formed, and bas held an exhaustive inquiry, o.s reported 
in the recent numbers of THE ENGINEER. The decision 
of this Committee we shall give at length in another 
impression. It is sufficient now to state that no protec­
tion will be giYen to the Telephone Company or to 
telegraphs or railway companies as long as they use the 
earth as a common return. 

As to the alleged electrolytic action, it will hM·e been 
seen from the reports that the eYidence was very incon­
clusive, but if it shon.ld hereafter be proved that such 
action does arise in consequence of the working of 
electrical tramways, the Board of Trade will have power 
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to inquire into any cases.. \\;e might occ~py consi_der­
able space with an exanunah on of the ev1dence g1ven 
before the Committee. To most of our readers, however, 
the main fact of interest is that the unjust and obstruc­
tive demands made by the Telephone Company have at 
last been thoroughly examined , and that the burden of 
fighting a company with. enormous ?apitn;l is no longer 
enforced upon the strugghng compames w1th tramways, 
which under present conditions, cannot be made to pay. 
The Telephone Company overleaped itself and took un­
warrantable means to secure its ends. Among other, 
reference may be made to the evidence in the H ouse of 
Lords Select Committee on the Sallord ImproYement 
Bill one part of which r elated to an extension of the 
tra~ways by only three chains in len~bs, statut~ry 
powers being already held by the Corporat10n for workmg 
the tramways by electricity. This improvement had to 
be postponed because the !'elephone Co~pany sought the 
introduction of a protectnre clause wbwh would have 
made electrical traction impossible, not only on the three 
chains, but on the whole of the tramways. The Dublin 
Southern Tramways Company narrowly escaped the 
insertion of the clause, and it was only after much had 
been done, that the Committee of the House of Lords 
decided that if any clauses were inserted, they should be 
those, if any, which should be adopted by the joint 
Committee. 

We are constantly being told of the great advance 
m ade by electrical traction in the United States as com­
pared with that in this country. The chief reason for o~r 
slowness in this respect has now been removed, and 1t 
will be possible now to employ capital usefully in the 
development of electric traction. It should be recorded 
that the successful issue of this struggle, led by Mr. 
Sellon, is largely due to the Mayor of Leeds, Mr. Alder­
man Firth, and the Corporations of Glasgow, Salford, 
Walsaw, and Blackpool, and to Mr. Crompton and Mr. 
Garcke, and others. It is to be regretted that the elec­
tric lighting industry did not take similar action, and so 
prevent the insertion of the telephone clauses, which 
may yet cause considerable trouble. 

ONE HUNDRED llfiLES AN HOUR. 

IT is stated that speeds of eighty miles, ninety miles, and 
lastly 112·5 miles an hour have been attained on American 
railways, with engines having four-coupled 7ft. driving 
wheels. It may be taken for granted that these state· 
ments have foundation in fact; and even if we reject the 
last as hypothetical, we hold it by no means to be impos­
sible that certain very big engines, racing down hill with 
a light train, have run for a mile or two at the rate of 
100 miles an hour. Mr. George Westinghouse has already 
shown, in the pa.ges of the American technical Press, what 
kind of brake this enormous velocity demands. The 
distances which trains will run after steam has been shut 
off varies, other things being equal, as the squares of their 
velocities. That is to say, if a train running at fifty miles 
an hour traversed two miles before coming to rest, a 
train running at 100 miles an hour could not stop until it 
had run four times as far, or eight miles. But if t he 
time occupied in running two miles by the first train was 
4·6 minutes, the time occupied in running eight miles by 
the second train would be 9·2 minutes. If the first train 
could by powerful brakes be stopped in one-fourth of a 
mile, equally powerful brakes would pull up the second 
train in a mile. It is tolerably eYident from this that if 
anything like the regular running of trains at 100 miles 
an hour is contemplated on the absolute block system, very 
considerable cha,nges will have to be made in all the 
signalling arrangements. It appears to be practically 
impossible, for example, to pull up a train running at 
100 miles an hour in a distance less than about two miles. 
Therefore, something in the nature of extra distance 
signals will have to be adopted. 

There is, however, an aspect of the question which bas 
never yet been considered so far as we are aware, and 
that is the bursting effect of the engine in going round 
curves. The centrifugal force varies as the square of the 
velocity. A speed of sixty miles an hour means 88ft. per 
second, and the square of 88 is 7744. But a speed of 100 
miles an hour is, within a very small fraction, 147ft. per 
second, and the square of 147 is 21,609. Roughly speak­
ing, the bursting effort of an engine running at 
100 miles an hour will be three times that of 
the engine nmning at sixty miles an hour. A 
very simple calculation suffices to show that the 
centrifugal effort of an engine n.nd train running 
at 100 miles an hour round a curve of 10 chains, or 660ft. 
radius, would be a little more than equal to the weight of 
the train. Thus, if the engine weighed 65 tons, its burst­
ing effort would be 65 tons, and so on ton for ton; and 
if we pursue the calculation it will be seen that all 
this effort may be regarded as acting in a b01;zontal line 
at the centre of gravity of the engine, and that it ap­
proaches perilously near what would suffice to overturn 
the engine bodily. The upsetting of an engine while on 
the rails is a thing unheard of hitherto, but only because 
the speeds on curves have been reasonable. The ten­
dency to upset and to leaYe the track is provided for by 
raising tbe outer rail. We need not reproduce here 
the somewhat lengthy rule for ascertaining with 
accuracy the proper amount of super-elevation for a 
g:iven radi';ls of curvature and spee~. Mr. Price's prac­
tlCal rule 1s to take a chord one cham long and stretch it 
from one point to another inside the outer rail, so as to 
~a:ke a chord to the ~urve. Then the greatest distance 
m mches from the m1d-length of the chord to the rail is 
the proper super-elevation in inches for forty miles an 
hour. But ~as.mu~b as the elevation Yaries as the square 
of the veloc1ty, 1t Wlll be seen that the super-elevation might 
have to be measured by feet instead of inches. I ndeed, 
for a speed of sixty miles an hour on a 10-chain curve the 
outer rail would have to be raised about lOin. The wbole 
calculation is based on the theory that the flanges of the 
wheel should not be allowed to bear against the outer rail · 
in practice the rail is never now raised to this e>..-tent. fu 
the early days of railways the slipping of a train off the 
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in8ide rail was by no means unknown ; in such cases the 
speed of the train was too slow. In the prese':lt day only 
a moderate soper·elevation is given, as a speCies of com­
promise. It is too small for high speed and too great for 
very low speed. Bot although the pl~ answers very 
well for velocities rarely exceeding 60 ~es an hour .we 
cannot think that it will suit engines rnnnmg at 100 miles 
a.n hour. The shock on entering a. curve from the 
straight at such a speed must be tremendous, the 
later&l. push or stress being, as we have said, equal to the 
weight of the whole enaine; while when fairly on the 
curve the effort to carry 

0
the whole track away sideways 

will equal the weight of the train. The sol?tion of the 
difficulty lies in using curves of large radius, but the 
condition involves the specialisation of the road, so to 
speak; in short, no curve of much less than twe~ty.five 
chains radius should be attempted at 100 miles a.n 
hour. It goes without saying that the pe~·ma.nen~-way, 
and especially the ballasting, must be k~p.t m the highest 
possible condition. That such veloetttes have been 
reached without accident up to the present proves 
nothing. Every railway engineer knows that it is dan­
gerous to run a.t that speed, because the c?-efficient. of 
safety is reduced all round, and the smallest 1mperfechon 
will suffice to throw the engine off the track, and the 
results would be dreadful to a degree not easily imagined. 

It may be taken as fortunate that the dist~nces run a.t 
this speed have been very short, and that tt bas never 
been kept up for more than a. few secon~s. The. risk is 
rapidly reduced with the speed, and etgbty miles a.n 
hour would be comparatively safe on a. road and round 
curves that could not without eminen~ peril be rnshed 
over a.t 100 miles a.n hour. It is easy enough to point to 
a mile in thirty-five seconds as a. great acbievemen~; so it 
is, no doubt. We believe that speeds of 100 miles an 
hour may yet be regularly attained on railways; but we 
not only believe, but know, that they can only be 
reached with safety on track specially constrncted for 
the purpose. 

RAILWAY COMMUNICATION BETWEEN I NDIA AND CEYLON. 

ON more than one past occasion we have made refer­
ence to the question of the constrnction of a. ra.ilwB:y 
across Adam's Bridge to connect the systems of Ind1a. 
a.nd Ceylon. Although the authorities of the latter island 
have, from the inception of their system, held such a.n 
ulterior object steadily in view, a.nd, consequently, fixed 
the gauge of their railways to assimilate with that then 
prevailing throughout the adjacent continent, the proposal 
bas never hitherto, we believe, been brought within the 
range of practical politics. Some years back the Duke 
of Buckingham when Governor of 1\la.dras, gave con­
siderable attention to this matter. He deemed the 
project to be quite feasible, and one, moreover, that 
the course of events and the necessities of the two 
countries must eventually cause to be carried out. His 
Grace's remarks on this topic were made some ten or 
twelve years back, and since then until now nothing 
further bas been publicly beard with reference to it. 
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of that opposition we neea not enter, but it bas be~n 
successful hitherto in inducing the Government o~ Indta 
to withhold the concessions sought by .th~ pro1ecto~s. 
None of the great steam shipping compa:ntes I:Dtere~ted m 
the trade of the Bay of Bengal have gwen tt tbetr sup­
port and so long as this is denied, we ma.y conclude that 
the ~anal would not m eet any felt want. An outlet ~or 
the productions of Southern India is, however, a. ~~cesstty 
that year by year b~comes ~ore pressing, and fa.ilmg the 
establishment of the mtermed1a.te port we have referred to, 
it seems to us tl:)a.t that necessity can only be satisfied by the 
uniting of the two railway systems after the manner pro­
posed. Since this proposal was first thought ?f, howeve;, 
there bas been a change in the railway policy of India 
that materially affects it. There is ':lo longer compl~te 
uniformity of gauge in that co~ntry wttb that upon wh~ch 
all railways as yet constructed m Ceylon have been earned 
out. The broa.d gauge, at first uniyersa.l on the lines of 
Southern India. bas now been wtdely altered to the 
narrow or metr~ gauge. The system which would ~a.ve 
to be connected by an extension with the proposed bndge 
is itself of the latter gauge, and to make the scheme 
wholly successful, the Government o~ Ceylon m~st con­
sent to depart from its present policy of refusmg any 
break of gauge. Any further extension of railway work 
to the northwards in Ceylon must, if this scheme . of 
bridging between it and India be carried out, of necesstty 
be constrncted to assimilate with the present South 
Indian gauge. But this is a detail which doubtless the 
projectors have well considered. What is at present 
asked by them is that a concession sba.ll be granted by 
the respective Governments interested, and tba.t tba.~ of 
India. sba.ll afford facilities for m aking such a. detailed 
survey of the twenty-seven miles or so of r~ef _as ~a.y 
enable a.n accurate estimate of the cost of bndgmg 1t to 
be prepared. We are told that the proposal has secured 
influential support in the City, and that .a firm o.f very 
high sta.ndina therein bas already communtca.ted wttb the 
Government 

0
of India., asking for a grant of the concession 

required. From a.ll we can learn, the bridging of the re~f 
will be a. very simple affair, though the great length of tt 
would make it a.n engineering work of much novelty . 

TH E THREATENED NATIONAL STRIKE I N THE COAL TRADE. 

THERE can be no doubt, judging from the attitude of 
masters and men, but that the country is within measurable 
clistance of one of the most momentous struggles ever 
witnessed in connection with the coal trade. This conclusion 
is come to from the knowledge that the coa.lowners through­
out the F ederated districts are to all appearance thoroughly 
combined, and determined to have some relief in order to 
enable them to compete with South Wales and the North of 
England clistricts, which, in ad~itiol to having obtain~~ con­
cessions from their men, are m a much better posttJon to 
compete, being nearer the sea. On the me.n's side there 
seems not only to be a. determination to bold out against any 
reduction, but the weapons with which they intend to fight 
ha.ve been to a great extent unknown in connection with 
previous strikes in the coal trade. Whilst the coa.lowners 
are wishful to secure unanimity of action, and to prevent a. 
miscarriage, and have had all the forms of notice legally drawn 
to suit the various districts, the men are doing all they can to 
bring a. bout a. complete stoppage of the coal trade, with a view 
evidently of paralysing the indust ries of the country. The 
Miners' Federation prides itself on having on its side the 
Coal Porters' Union and the Seamen's Firemen's Union, 
who, it is assumed, will decline at the word of command 
to touch any coa.l from the Federated districts ; not 
only so, but the men are urging the Miners' Federation 
to consider the question of not allowing any coal which is on 
the pit banks to be pulled up. Again, the men in Yorkshire 
seem so determined to do all they can to prevent the coal 
owners being successful, tba.t even where masters are not 
expected to give them notice, the men have decided to them­
selves give notice, so that the pits can be set down at the 
same time as those where the owners are discharging their 
men. The outlook, it must be admitted, is a sad one, but 
there can be no doubt that if the owners are thoroughly 
united they will ultimately succeed, for, with two or three 
exceptions, the Miners' Associations ba.ve but little money in 
band, whilst the amount in the coffers of the Federation 
would only suffice to pay the men a. few weeks. But little of 
late has been said about inducing Durham and Northumber­
land miners to give notice for an advance of wages and come 
out until they get it. After the severe struggle which 
Durham waged last year, the men would doubtless demur to 
throw down their tools to support those districts which last 
year produced all the coal they could, and supplied their 
customers whilst they were looking on. 

THE CENTRAL LONDON RAILWAY MANSION BOUSE STATI ON. 
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pointed out by Mr. Pannell that these pedestrian subways 
would be of great value to the public, and_ would cost the rail­
way company about .£60,000, and that t~1s should be remem­
bered when talking of the value of the b1t~ of surfac.e ground 
to be given up to the company. Fina.lly tt. was dec1ded that 
the plans be approved, subject to a reservation on ~be part of 
the court giving it the right to al~r any of th~ sta1rcases and 
to modify details of arrangement m any pa.~cula.r. Colonel 
Haywood's report describes a.t length tb~ ma.m features of the 
project, and refers to the mode of carrymg out the work. 

BRITI SH TRADE FOR THE B.ALF-YEAR. 

THE Board of Trade returns for June, which. ~ave just 
been issued, are not quite so unfavourable as ant1c1pa~ed ~t 
the beginning of the year. At that time the rate of dechne tn 
British exports was about .£2,~,000 a ~onth. T~e total 
value of the business done Wtth foretgn countnes for 
the six months ended 30th J une last was .£107,777,940, 
as compared with .£111 861,002 for the first half-year 
of 1892. The decrease, ' therefore, is . .£4,083,062, which 
is about .£8,000,000 less tha.n the ope~m~ fi~res seemed 
to point to. In looking into the details tt ts .fo~nd that 
the largest item. of decr~ase for the half-year 1s m yarns 
and textile fa.bncs, wb1ch account for £~,876,185 of the 
whole falling-off. The rest of the decrease 1s pretty evenly 
distributed between raw materials, metals and articles manu­
factured therefrom, machinery and mill work, a.ppfl:rel and 
articles for personal use. Under the latter beadmg the 
shrinkage amounts to .£558,535. Dealing wit? the half-year 
which has just closed the figures are more sa.t1sfactory, there 
being a.n increase in the exports to the value of .£714,953. 
Last month there was also an increase, being th~ ~t time 
for a long period tba.t the table showed that gra.t~ turn 
for the better. In the expot:ts for June .raw matenals have 
decreased .£89,740; machinery and mlll wor~, .£56,167 ; 
apparel and articles of pers?nal. use, .£75,332 ; tn all ot~er 
sections there is a. substa.nt1a.l mcrease, yarns and textile 
fabrics having gone up .£235,328, while metals and articles 
manufactured therefrom have increased .£225,098. The late 
Lord Beaconsfield once said that a sure sign of improved 
trade was when better business was done in chemicals. If 
this axiom holds good, the country ou~ht to be on the ver~e 
of improvement, for an increased busmess bas been done m 
chemicals during J une to the large amount of .£102,406. A 
word as to the imports for the six months. These amount to 
.£197,676,219. which is a diminution of .£15,039,504 as c~m­
pared with the corresponding period of 1892. ~very sectton 
shows a. decrease except oils, manufactured articles, and the 
parcel post. On the month the imports have reached a value 
of .£31,868,792, being a. falling.off to the value of £'908,687. 

T HE PARSONS STEA)f T URBINE. 

GREAT strides have recently been made by Messrs. C. A. 
Parsons and Co. in the construction of the Parsons turbo­
motor and attached alternator. One set has recently been 
tested having an output of about 150 units when working 
with 120 lb. steam, and as low a.s 100 lb. steam, a.nd about 
4500 revolutions per minute. The trials were ma.de by Pro­
fessor Kennedy, whose figures show some remarkably high 
results. The steam used was superheated about 66 deg., and 
in one of the tests, with a boiler of 94·5 lb. above the atmo­
sphere, an average vacuum of 13·9 lb., the water used .per 
hour was 27·9 lb. per kilowatt hour, or 20·8 lb. per electrical 
horse power. In another trial, of a.b?ut three-quarters _of an 
hour's duration, Professor Kennedy tpves the consumption a.s 
20·3 lb. per electrical horse-power, the boilAr pressure being 
97·1 above the atmosphere, and the vacuum 14·11; the horse­
power electrical being nearly 165. In the previous mentioned 
case the horse-power was 148·5. Even with such remarkable 
results as these, it is stated that there were a. considerable 
number of small leaks taking place, but that these could not 
be taken into account. But it must be mentioned that the 
feed pump was worked by steam from a. second boiler, which 
also supplied steam for the air-pumping engine; so that 
steam required for these purposes was not, of course, included 
in the quantities already above given. 
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Circumstances, however, seem likely to lead to serious 
attention being now given to the proposaL A paper 
relative to it has been placed in circulation to which are 
appended the names of Sir George Barclay Bruce, Past 
President of the Institution of Civil Engineers, and of 
Mr. William Sbelford, M. Inst. C.E. Sir G. Bruce, 
when chief engineer of the Great South of India Railway, 
bad large opportunity for weighing the merits and de­
merits of the scheme, and that he should now appear 
a.s its advocate must be accepted a.s a substantial 
guarantee of its feasibility and desirableness. Mr. 
Sbelford bas for some years closely studied the 
question of railway extension in Ceylon, and ma.y there­
fore be presumed to have acquired a. practical knowledge 
of the future railway requirements of that interesting 
a.nd prosperous British colony. We have stated that 
circumstances are now existent which warrant the 
scheme receiving more full and detailed consideration 
than bas as yet been accorded it. The inbabita.nts of the 
far north of Ceylon have up till now been entirely 
excluded from the benefits which its southern provinces 
have enjoyed from railway construction. They have 
strongly agitated for a line which sba.ll connect J affua 
with the great Colombo and Kandy Railway, and the 
island Government bas gone so far as to grant the money 
required for the preliminary survey of such a line, this 
being at the present time in hand. The length of line 
required to satisfy this aspiration of the people of the 
northern provinces cannot be much short of 200 miles, 
and it is said to be open to much doubt if traffic can be 
found to make the necessary expenditnre for this warrant­
able. The gentlemen whose names have above been 
quoted are of opinion that by the adoption oi a. connect­
ing line between Ceylon and India, and by the inclusion 
in the scheme of a branch of this to J a.ffua., this possible 
cause for long delay may be overcome. Such a branch 
would be but scarcely half the length of the line now 
under survey, and the profits to be anticipated from it 
would largely aid towards the financial practicability of 
building a railway across the series of reefs known as 
Adam's Bridge, which, in a. sense, now connects the island 
of Ceylon with the m ainland of India.. 

No doubt the engineers are further induced to take up 
this matter owing to the renewal of proposals which ba.ve 
long seemed to be moribund, to cut a. ship ca.nal through 
the I sland of Ra.misseram, and to establish in connection 
a. shipping port. Should that proposal be carried out, 
the doing so would, we conceive, put an end to the prime 
consideration upon which the linking-up of the main and 
island railway systems is to be advocated. It bas ever 
been the opinion of the Ceylon Government, that, were 
such Jinking-up accomplished, a. very large proportion of 
the produce of Southern India. would find its way to 
Colombo for shipment. If a.n intermediate port be con­
structed, such an expectation must cease to have any 
justification, and the long-discussed project would of 
necessity fall through. Strong opposition bas from the 
fir st been offered to this canal scheme. Into the grounds 

THE report on this subject by Colonel Haywood, the engi­
neer to the Commissioners of Sewers of the City of London, 
was again under consideration of the Commissioners at their 
la.Rt meeting, as brought up by the Streets' Committee. The 
report dealt at length with the application and plans of the 
Central London Railway Company, which obtained powers in 
1891 and 1892 for the construction of a. railway from Shep­
herd's Bush into the City of London, and to form a. central 
station beneath the public streets lying between Queen 
Victoria-street, the Poultry and Cornhill. The company 
applied to the Commissioners in May, 1892, for their consent 
to form this station, and laid before the Committee plans and 
section showing a station which was to have eight staircases 
for access to the railway, entrances to seven of which were 
to be taken out of the footwa.ys or ca.rria.gewa.ys. It was also 
proposed to form in the connection of the station Rubwo.ys 
connecting the opposite sides of the near streets, so that 
pedestrians might cross by these means as well as gain access 
to the. st_a.tion. This scheme wa~ genera.lly approved by the 
Comuuss1on, a.nd was referred to tts officers for consideration 
and report. The first result was that the company obtained 
its second Act with clauses reserving powers to the Commis­
sion and their engineer, and the plans and sections as finally 
arranged are the subject of the report above mentioned. As 
mentioned in our last impression, Colonel Haywood bas ba.d 
placed in the streets, woodwork representations of the space 
to bo occupied by the entrances shown on the plans. In the 
course of the discussion in the last meeting of the Committee 
some reference was made to the value of the land that would 
be occupied by the entrances; but it was very properly 

Part II. of Lord Brassey's work will not require quite 
so extensive a. notice as that devoted to Part I. , for it 
mainly consists of a similar alpha.betica.l list, contributed 
by Mr. F. K. Barnes, of" Brittsb and Foreign Armoured 
and U na.rmoured Ships," to that which has appeared in all 
previous issues of the Annual corrected and brought up to 
date, t ogether with plates illustrating the various classes, 
which are as well executed as ever; but an addition of 
vital importance has been m ade this year by Mr. W . 
L aird -Clowes in the shape of a very comprehensive state­
ment of the torpedo boat flotillas of a.ll nations. This is 
an entirely new idea, and its value will be most readily 
and clearly estimated by a glance a.t the following state­
ment which is condensed from tables given by Mr. Laird­
Clowes, and which demonstrates the great extent to 
which torpedo boat construction bas been developed 
throughout the world. The writer of this paper deserves 
the highest encomiums for the patience and ability which 
be has displayed in arranging and ca.t&l.oguing the 18'29 
vessels which are included in the Yarious tables, the 
obtaining of definite information from the various coun­
tries invoh·ed being in itself a. work of no small magnitude. 
Mr. Clowes has adopted length as a. standard for classi­
fication, as he considers it impossible to reconcile the 
terms which are applied indiscriminately by the di..tiC'rC'nt 
nations to denote vessels varying so much as they do m 
size a.nd other attributes. Moreover, be thinks that in a 
greater or less degree length is proportionate to the dis­
placement, the steaming radius, the power of the engines, 
and most of the other factors which combine to form the 
efficiency of a fighting craft. 

It is impossible to avoid the conclusion that this state­
ment '~ come as a disagreeable surprise to those who 
baYe b1tberto been hugging the conviction that the power 
of our Navy is, in every particular, minute as well as 
importa.nt, so immeasurably superior to that of every 
other naval Power, tba.t we should experience no 
difficulty in encountering unaided, any combination of 
two of them with which wo might simulta.neously be 
brought into conflict . And so fa.r as regards battleships 
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and cruisers, such a. conviction appears to have been 
well grounded, if we refer to the comparative statements 
which have already been published in the columns of 
THE ENGINEER, as illustrating our first notice of Lord 
Brassey's work. But a. single glance at the statement 
above shows unmista.kea.bly, as tersely put by Mr. Laird. 
Clowes, that Great Britain only ranks second in the 
strength of her flotillas of sea.bornets, her superior being 
France, " and that, although as regards boats of over 
150ft. long, she ranks first, or rather, will so rank when 
she bas completed her present programme, she does not 
. . . . take the position which might be expected. Italy 
and Germany excel her in the number of c sea-going' 

Torp«lo &au of all NatioM. 

British Empire ... . 
~ Austria-Hungary 
0 ·-«i China ... 
c . . . . .. = France 
ce 
_ Germany ... . .. 
0 

~ Italy ... -S Japan ... . .. 
0 

a:l Nether lands ... 
~ ..8 Russia... . . . . .. 
o Spain .. . . .. 
1 .. Other Powers 

~ Totals of classes ... 

De· 
etroyers 

above 
1~0ft. 

20 

9 
10 
13 
1 

14 

2 

69 

Sea· 
golug, 

126ft. to 
160ft. 

61 
24 

2 
36 
64 

86 

-
6 

38 
11 

45 

363 

Ordinary \edettes, 
86ft. 85ft. 

to IUld 
126ft. under. 

61 
31 
28 

178 
63 
14 
40 
14 
7 

27 
91 

644 

84 
8 

13 
6 

16 
19 

23 
107 

9 
68 

353 

Total. 

206 
63 
43 

229 
163 
132 
41 
43 

166 
47 

206 

1829 

boats .... . Indeed, if we compare the total number of 
boats of all classes of 101ft. and upwards in length, we 
find that the premier position is held by France, the 
second by Germany, the third by Italy, and only the 
fourth by Great Britain I Yet the boats of 101ft. and 
upwards are the only ones which are of much use for 
work at sea.." 

The fastest boats which have yet been actually built 
and tried seem to be the Scbioba.u boats of the Russian 
Adler and the Italian Aquila. classes, some of which have 
done 27·4 knots. Then come in succession the Thorny­
croft " Ariete" class,· two or three of Schicha.u's German 
Government classes, Normand's Corsa.ire and Pemow 
classes, and Yarrow's" Azor" class. Our own fastest boats 
rank after all these. There are building for us, however, 
"destroyers," which are promised, and, indeed, contracbed 
to do 27 knots; and even this great speed is to be exceeded 
by a. boat which M. Normand is building, and which is 
expected to do 30 knots, or 84! statute miles an hour. 
This is the speed of an ordinary train, and it is equal 
to 1000 yards a. minute. It opens up a possibility that in 
the naval actions of the future two flotillas may approach 
one another at a speed of 2000 yards a minute; and that, 
therefore, from the moment when they sight one another, 
at a distance of ten miles, to the moment when they are 
in collision, only a little more than eight minutes may 
elapse I 

The tactics which would be necessary under such 
circumstances are difficult to conceive. The coolest 
judgment might well be bewildered. But perhaps in such 
conceptions, the primary object and usefulness of a 
torpedo-boat flotilla is somewhat lost sight of. It seems 
almost an unnecessary stretch of imagination to picture 
two flotillas of this nature engaging one another upon the 
high seas. Their province would rather be to lie in wait 
at suitable points of a coast-line, to make sudden dashes 
upon an unprepared vessel or squadron, and to return to 
their biding places with equal rapidity, rather than to 
assume the role of cruisers or sea-going craft. They 
might also be most usefully employed, as done with the 
Blue Squadron in the naval manamvres of 1S92, in pre­
venting the combination of two separate portions of a. 
hostile fleet, by laying in wait s.t, or near, the expected 
point of junction. 

It is possible that other naval Powers may attach more 
emphasis to the importance of a powerful torpedo-boat 
flotilla than that which obtains in this country. The 
torpedo boat-though employed otlensively-is clearly a 
craft which enters largely into the scheme of coast 
defence ; whereas our naval authorities unanimously 
agree that our objective, in the event of war, would be the 
enemy"s coast line and not our own, when of course 
only the very largest class of torpedo vessel would be 
~ound to be of any .s?rvice. This cir~umstance may 
mfluence the a.uthont1es at the Admu-alty in their 
apparent indifference as to the superior progress of 
France, Germany, Italy, and Russia. in this direction. 
But the unpleasant fact remains, that in the entire British 
Empire only 206 torpedo craft are to be found ; whilst 
France alone bas 229, and France and Russia. combined 
no less than 395. There is little doubt that such a fact 
should be fully ventilated, and its healthiness or other­
wise tested and determined. We invite the most serious 
consideration to it. 

Before concluding our remarks upon torpedo boats, we 
feel it our duty .to point to the fact that, w~a.tever may 
be the shortcommgs of our torpedo.boat flotilla., there is 
no dou~t a~ all as to the stability and safety of the craft 
composmg 1t. On the other band, a very considerable 
section of the French boats, those of 35 metres in length, 
were found to be perfectly untrustworthy in a. very 
moderate sea, and several of them " turned turtle," and 
dz:owne~ ~heir crews. No similar accident has happened 
wtth Bnttsh boats. But even after setting aside all the 
French 114·7ft. boats, which are forty-seven in number, 
the b.alance ~lis woefully again~t Great Britain. Apropos 
to tbts quest10n, the debate whtcb has just taken place in 
the H ouse of Lords as to a suggestion of the Earl of 
:Wincbilsea.. to esta:blisb and maintain a huge food depOt 
m the Uruted Kmgdom for temporary relief of the 
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country when blockaded, opens up naturally the idea. delay and confusion. It is no criterion of what would 
that .£2,SOO,OOO per annum would be much more usefully happen should an emergency come unexpec~dly, and 
expended in increasing the torpedo-boat flotilla., which is our fleet require augmenting at some other penod of. ~he 
obviously the most effectual preventive to the success of year. To test its real prepa.ra.ti~n for war, ~ mo?ilisa­
a blockade that could possibly be devised. Lord Pla.yfa.ir tion should be ordered on some wmter's mommg wttbout 
must, however, bs.ve been ignorant of the facts set forth previous warning, and it would then be seen ~ w~a.t 
in Mr. La.ird-Clowes' paper or be never would have stated extent our naval forces assimilated to the orga.msa.t10n 
that u there was no deficiency in our naval service." Our which enables a Continental army to be assembled at 
remarks, therefore, should have a. time interest and special any required point within a. few days. In time we may 
significance at this juncture. attain such perfection with our fleet, but we are far from 

Part III. of the Annual is particularly interesting this it at present. Every year, however, exhibits improvem~nt 
year. Captain Orde Browne furnishes descript1ons of in the arrangements for simultaneously despatching 
the appearance and drawings of steel armour plates, some a large naval reinforcement, and every hour to.da.y 
combined with nickel, and "Ho.rveyed," after having ships and torpedo boats are leaving the port for the place 
been fired at with 6in., Sin., and lOin. guns. A 14in. of assembly. It has been stated that the manreuvres 
nickel-steel armour plate, intended as a. sample of the this year are to be of a novel character, but as a matter 
armour for the Massachusetts, bore, without entire of fact it is impossible ~o alter materially the general 
penetration or cracking, the shook of several 500 lb. steel principles of naval strategy. It all hinges on the. effort 
projectiles from a. lOin. gun. This result was, however, to acquire or retain the command of the sea. W1thout 
eclipsed by the success obtained with a. Ha.rveyed nickel- this, only desultory operations can be carried out. Raids 
steel armour-plate made at the Bethlehem Works. It may be effected and commerce harassed, but. no great 
was 10·5in. thick, a.nd received blows from five projectiles achievement is possible until one side has obta.med a. de . 
of Holtzer steel weighing 250 lb. each, fired from an Sin. cided supremacy. It was hoped last year an effort would 
gun. Three out of five rounds were shivered against the have been made by a dexterous use of torpedo boats to 
bard face imparted to the metal. Rounds three and four counteract a decided superiority in big ships, but the in· 
penetrated to a. depth of 18in. and rebounded entire. The ferior position was at once accepted by the weaker force, 
behaviour of the plate was splendid, only a. single crack and, acting on the defensive, led to its speedy humiliation. 
developing at one comer, and this was apparently due to It is probable that this year asim~a.r problem will be s~t t.o 
defective hardening at that point. It had sustained a. the contending forces. A supenor fleet may be so dlstn­
blow representing 2712·8 foot.tons per ton of plate. buted at the outbreak of war, that energetic action may 

In a. subsequent trial of another plate at the same place prevent that concentration which would lead to a. com­
five Sin. H oltzer steel projectiles broke up on its face ma.nd of the sea.. No portions of any fleet can be equal 
without producing any cracks a.t all. Equally good re· to what might, under certain conditions, be brou~ht 
suits were obtained in this country with a Harvey nickel- against any one of them ; and to carry out an operation 
steel plate, made by Messrs. Vickers, tested on board the . with the aim of reducing a superiority by this means 
Nettle. It was 10·5in. thick; two rounds of 6in. Palliser demands strategical talent of high order. Torpedo boats, 
projectiles, and three rounds of Holtzer steel were fired skilfully directed and handled, with dash, may be of great 
a.t it, with a. striking velocity of 1976ft. per second. The assistance in these tactics, but they must not be shut 
steel projectiles penetrated most deeply, but the plate up in a single harbour and await the enemy, who would 
showed no sign of cracks. The strain to which the plate natura.lly time his movements and select his ground for 
was e:ll.-posed was, howe\'er, clearly not to be compared meeting them to the best advantage. The action of 
with that imposed upon the similar plates in America. In torpedo boats is most effective when they are met in un­
January last a. Vickers' Ha.rveyed nickel-steel armour· expected places, and at periods when all seems safe from 
plate, 6in. thick, was tested at Portsmouth. The 6in. such an attack. The freer band they are given the better, 
breech-loading gun was used, with Holtzer steel forged provided a. master mind bas a. general direction of their 
projectiles. With 42 lb. of powder, and a striking velo- distribution a.nd radius of action. There will be the 
city of 1Sl3ft. per second, the plate was cracked, but the usual week's exercise, and then assembly at certain ports 
projectiles were all broken up. With 48 lb. of powder, previous to the declaration of war. A special feature 
and a. striking velocity of 1960ft. per second, the plate this year is the large number of cruisers attached to the 
was perforated, and the projectile lodged in the backing squadrons. This will enable most valuable information 
in fra,oments. Captain Orde Browne considers "this was to be acquired in scouting and keeping touch of an 
a most remarkable trial, for it must be home in mind enemy. At present we are quite in ignorance of how 
that the resisting power of a. plate is more nearly as the this important function is best performed. 
square of its thickness than as the fire.t power, so that for 
a 6in. plate to break up a projectile which until recently 
was a match for l ()tin. of steel, is a great triumph, and it 
may be seen from the account that any structure behind 
the backing would ba.'\"e been protected." 

The immense importance of the improved condition of 
armour plates, as combined with nickel, and hardened or 
H arveyised, is put very clearly in the paper. Hitherto 
H oltzer steel projectiles have defied all efforts to restrain 
their penetrative powers, and wrought iron and mild 
steel plates were passed through like pats of butter. 
'c How much depends on the nature of metal in such plates 
may, however, be seen from the fact that the same Holtzer 
forged steel shot which will perforate 17in. of wrought 
iron, and pass on uninjured with a. considerable velocity, 
may be broken up almost like glass by the hard face of a. 
Harvey or Tresidder plate." 

(To be continued.) 
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THE NAVAL MAN<EUVRES. 
(From 01t,r Special Correspondent.) 

PORTSMOUTH, July 11th. 
ANYTHING more unlike the stir and bustle previous to 

war exhibited by the so-called naval mobilisation to-day 
can hardly be conceived. No longer are recruiting parties 
observed beating up the well-known haunts of seamen, 
endeavouring to complete the crews of newly commis­
sioned ships. It can hardly be realised that only a few 
years ago ships were sometimes delayed for months for 
want of a permanent force of seamen. They embarked 
or not, as they felt inclined, and according to the indivi­
dual reputation of the Captains. Now crews are told 
off previously, and are sent to their allotted ships 
when the order is given. Then what progress bas been 
made in equipping the vessels with their necessary stores 
of ammunition and provisions. A short time ago every 
craft had to ship her powder and shell outside the barbour. 
Now they lay alongside the dockyard embarking these 
requisites from lighters despatched from the gun wha.n·es. 
The form in which gunpowder is now made, a.nd the 
cases in which it is stowed, render this operation much 
safer than of old, and the less frequently the explosive is 
handled the more reliable it is when applied to its proper 
use. Hence now it is possible for ships to be commis­
sioned in the morning, a.nd leave for their rendezvous 
the same evening. But on the other hand, it must be 
remembered that the date of mobilisation is known 
beforehand, and necessary preparations made to prevent 

H. M.S. ENDY~ITON. 

THE Endymion, built and engined by Earle's Shipbuilding 
a.nd Engineering Co., Hull, is a. first-class protected cruiser 360ft. 
long, by 60ft. beam, by 29ft. 9in. d.ro.ft, and she has a displace­
ment of 7950 tons. She is fitted with two sets of triple-com­
pound inverted engines placed abreast of one another in sepa­
rate engine rooms, divided by a watertight centre line bulkhea.d. 
One of these, by the courtesy of the builders, we are enabled 
to publish as a supplement this week. Steel has been used 
extensively in the construction of these engines, the main 
framing, back and front columns, cylinder and valve-chest 
covers, and piston rod crossheads being cast, and the piston 
and connecting rods, worlting barrels of the horse-power 
cylinders, shafting, bracing rods, va.lve motion, &c., of 
wrought steel. The cast steel front columns are I section, 
and these, as well as the ba.ck columns, are well braced, 
both athwe.rtships and fore and aft, to reduce vibration. The 
cylinders are 40in., 59in., and 88in. diameter, by 4ft. Sin. 
stroke, and in accordance with recent practice in her 
Majesty's service are separate castings standing on independ­
ent supports, and connected by copper steam and exhaust 
pipes, and steel stay rods. The surface condensers are 
cylindrical of cast brass, placed in the wings. The air pumps 
are bolted to the engine framing and foundation, and are 
worked by levers from the low-pressure piston crossheads. 
The valves have been set for a moderately early cut-off so as 
to indicate 10,000-horse power, and be economical in coa.l 
consumption at cruising speeds. The four boilers are double 
ended, 16ft. mean diameter, and 18ft. long, each having 
eight Purves' patent furnaces, Sft. 6in. internal diameter. 
The total grate area in these is 800 square feet, and the tota.l 
beating surface, 23,620 square feet. The working pressure is 
155lb. per square inch. In addition to the four main boilers 
there is an auxiliary boiler 12ft. 6in. diameter, and 9ft. Sin. 
long. The accompanying diagrams were taken on the officia.l 
eight hours trial trip !rom Portsmouth. The results of the 
steam trial of the ship have been most satisfactory, as will be 
seen !rom the following report of an eight hours' steam trial 
in the English Channel, on May 5th, 1893 :-

Steam in boilers . . . . . . . . . . . . . . 162lb. 
Sbtr~d. Port. 

\ acuum . . . . . . . . . . 27·0in. . . . . 2i•lio .. 
Revolutions per mlnuto. . . . 99·6in. . . . . 99·Sin. 

{

High . . . . 46·Slin. . . • . 45·821n. 
Mean pressure Inter. . . . • 24•i0in. . . . . 28•67ln. 

Low . . • . 1S·t5in. . . . . 12·40ln. 

{

High . . . • 14i7 . . . . . . 1467 
Jndicnted H.P. Inter. . . • . 1 iS2 . . . . . . 19911 

Low . . . . 20~2 . . . . . . 1929 
Totnl I. H.P. . . . . . . . . {;261 . . . . . . 6886 
Coll. I. H. P. . . . . . . . . . . . . 10,646 
l\lean air prcuuro . . . . . . . . 0·11 
Speed of vessel (by patont log) . . . . 20·96 knot. 
Coal consumption por I. II . P. per hour 1·61b. 

THE BIRRIZ VIADUCT, COSTA RICA RAILWAY. 

ON page 41 we give the first of some illustrations of the 
viaduct over the nver Birriz on the Costa. Rica Railway. 
The e~graving shows the girders placed close together for 
launchmg out over the piers, the highest of which is 131ft. 
from masonry pedesta.l top to rails. The water of the river 
is 200ft. below rail level. The process of launching the girders 
was an interesting one, and the viaduct presents several 
features of novelty. Further illustrations will be given in 
another impression. 
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PECIAL ~I OTOR GEARE D LATHE AND BORING MACHINE 
THE OHIO )lACHIXE WORK:-; CO)lPA);'Y, EXGJ);'EER'> 

., --- -~-~ 
- - . -

SPECIAL MOTOR GEAR L.\THE. . I HEAVY GOODS TRANS~ORT TO T~E CO~ST. 

WE illustrate on this page a new machine tool specu~lly TuE manufacturers of the llhdland Counttes. contmue to 
devised to secure rigidity and accuracy in boring. and t.urmng ba1~mer away at the ~ransport-to-the-coast d1fficulty, an.d 
disc or wheel forms, pistons, pulleys, and the hke, wtth the tbeu persev~rance mer~ts su~cess. A new deY~lopment ts 
heaviest admisllible cuts. It will perform three .opera~ions at an~ounced m . co~nectlon wtLh t~e water-carnage un~er­
one time, with some cla!:o;es of work. It is pronded w1th two takmg from B1rmmgham to Cardtff. The Se>ern hanng 
distinct saddles carrying very t;gid tool boxes i?tended for been deepened b.etween Gloucester ~~d Worcester, some. of 
l'traigbt or taper work with heavy tools, large secttono; of tool the traders are 111. favour of not wattmg for the co~pletton 
steel being used so that the cutting edges, being backed by a of the second portton of the sc~em.e, namely, the Improve­
large quantity of metnl, retain their sharpness for a ment of the Worcester and Btrmmgham Canal between 
great length of time. It is a 2Gin. swing lathe, with the Birmingham and Worcester. A combination of business 
coned pulley exterior to the lat.be spindle, which is supported men bas just bee.n formed. under the ti~e of the Water Trans­
by very large and rigid beanngs. The an-angement for port Company, w1tb the obJect of conveymg heavy goods by water 
obtaining tapers permits of forms and shapes ~eing rea.~ily from the bee..~·~ ~f England ~.t~e Channel ports f~r shi-pment 
made from a forming plate of almost any des1gn. Bonng abroad, by uttbsmg such fac1httes as at present ex1st, wtthout 
bars take a. bearing in the main spindle, a.nd where very long waitin~ for the completion of .the undertaking, which, doubt­
may be put in position either from the back end of the boring less, w1ll follow later on. Destgns have been prepared by Mr. 
slide, or through the spindle, w~ich base. bole through it of 3!in. J osiab 1\[cGrog~r, l\I.I.O.E., 1\l.I.N.A., Queen Victori.a-street, 
diameter. The lathe was destgnod by Mr. W. Lodge, of the London, of spoctal barges, to enable traffic to be earned from 
Ohio 1\Iachine Tool Works, and is being introduced into this the Black Country to the sea on one bottom. These towing 
c)uutry by l\Ir. Alfred H erbert, of Coventry. barges will have a capacity of thirty to forty tons each, a.nd 

• 

- . 
• 

will be towed by specially-designed steamers, having a draught 
of e.b~ut 9ft., and measuring 135ft. in length, with a carrying 
capac1ty of about 400 tons. The system will be similar to 
that used by the British East India. Compa.ny on rivers and 
tidal waters, to which company Mr. McGregor was for man) 
years consulting engineer. The importers a.t Cardiff and 
Bristol, and :\fidland manufacturers interested in outward 
movements to the coast, appear to be a.t one as to the fea!:i­
bility of the undertaking. There is at present a beary traffic 
from the Bristol Channel ports inland in grain, timber, 
petrole~, and general goods, and promises have been me.de 
of cons1derable outward traffic from the Midlands to the 
coal>t in machinery, boilers, heavy ironfoundry, iron and 
steel, mineralq, and hardware. 

TRE HOMEWARD(' 'rr. OF Goon HOPE "~o }ol,,TAL 1\L\Tl .. q.- The 
Un!on Steamship l.;vtnpany's twin-screw Royal Mail steamer S~ot 
arnved at Southampton at 1.18 a.m. "n 6th Jnly with the hom(· 
ward Capo of Good Hope and Nat:\! mails. The Scot's net steanl· 
ing time from Capo Town was 14 days :md f hour which is 11 h<. urs 
le.ss than the same vessel's own fastest performa~ce over the Nme 
d1stance. The average Rpeed of l!he Scot was 1 i ·i knots per he:.\ r. 
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THE RICHMOND LOCK AND WEIR. 

Srncz we last published an account of ~be new lock and 
weir now building at Richmond, considerable progress 
bas been made at these works, o.nd the utmost advan­
tage appears to have been takon of the unusual spell 
of dry weather. During the las t !ew wee~s the water ~as 
been phenomenally low in the n ver, falling t~ 1~ft. 9m. 
and even 11ft. below Trinity high-water mark, wb1ch IS a foot 
below the ordinary low-water level. 

Las t week numerous launches and pleasure craft we~t 
aground near the Richmond Town Bridge and bad. to wa.1t 
till the tide rose. A general remark was, " I do Wlsh they 
would finish that look." These works, as most of.our readers 
are e.ware, e.re being constructed in seven sect1ons, five. of 
which are entirely completed or in pro~ess,. The.loc.k, which 
comprises three of the brick sections, IS bemg b~t m de.J?S, 
the tops of which are above the level ?f the highest. spnng 
tides, whils t the dams used for the weu an:d boat ~1de are 
only he.lf-tidal ones, and consequently requue pumpmg out 
previous to each de.y's work. . . 

At the present time three of the four p1e~ of the b:ndge, 
which e.lso form the three openings of the we~, are fimshed, 
MJd the fourth is already 8ft. above the cill level of the 
removable sluices which will control the depth of water above 
the work. The cement Boors between the piers, and in which 
the granite sillstones are laid, . is complete. for two of the 
openings. One of the three slwce-gates d.es1~ed by Mr: F . 
G. M. Stoney, O.E., is in working order (1t IS. sbo.wn ra1s~d 
in our view), and a second for the centra.l opemng. 1s now m 
course of erection by Messrs. Ra.nsomes and Ra.p1er, of Ips­
wich who are also the contractors for the superstructure of 
the bridge. The foundations and masonry of the look, boe.t­
slide, and piers are being carried ou~ by the ~hames Con­
servancy, and the quality of the work IS v~ry high class,. the 
brickwork, granite gavins and cutwa.ters bemgmucb a.~ued. 
The lock, which is 72ft. 7in. longer than that at ~edding~n, 
may be said to be completed for nea.Hy two-t~ of 1ts 
length · our view shows this portion, and the trmbers that 
strutted the dam are now being removed. The dam for the 
last section is well forward of the abutments, the one on the 
Surrey side is complete within 4ft. of. th~ top, whilst the.~ on 
the 1\fiddlesex side is nearly up to spnogmg. The foundations 
of the Lock House which will adjoin the abutments on both 
sides of the river are also in. The boat slide is also well for­
ward, all the masonry a.nd brickwork being ~shed. T~e 
sloping fioors- 1 in 8-of concrete a.re now bemg put 10. 
On these the three pa.re.llel lines of rollers will be fixed. 
These rollers are of wrought iron pipe, Sin. diameter 
and 3ft. long, and revolve on bearings, 5ft. Sin. from 
centre to centre fixed to a timber framework. At the 
highest part of 'each roller-path will be placed an iron 
cradle 11ft. long, carrying rollers at each; end, and. moveable 
at the centre on a rocking spindle; this cradle .IS for the 
purpose of transferring the boats from ~be up gra~ent to the 
down, and vice versd. In a very short .trme, t~at 1S to s~y, as 
soon as the pier now building 1s suffic1ently high, the guders 
of the central arch can be fixed, but until this is done, and 
the dam and staging is cleared a. way, it will not be possible to 
close the third opening with e. dam, a.nd lo.y the concrete 
Boor to set the gre.nite sills. Whils t this i.s in progress, it 
will be possible to erect the third a.nd las~ slwce .and <:o~plete 
the bridge. On the 5th inst. a very mterestmg VlStt was 
made to these works by about eighty-five members of the 
Society of Engineers; amongst those present were Mr. W. A. 
Mcintosh Vallon, J.P. (President), Mr. P erry Ramsey, Mr. 
A. T. Wa.lmisley, Mr. Joseph \Villiam Wilson, jun: (Past 
Presidents), Mr. G. :M. Lawford (Member of Council), and 
Mr. G. A. Pryce Ouxson (Secretary). They were received 
and shown over the works by the resiaent engineer, Mr. P. le 
Neve Foster, O.E., to whom we are indebted for his courtesy 
o.nd information supplied. Our photographs were to.ken by Mr. 
C. W. Harris. We may supplement the a.bove by some 
further details. 

The works consist of a foot-bridge-848ft. in length-having 
five arches, crossing the river at right angles o.bout 400 yards 
below the London and South-Western Railway bridge. A 
lock on the Surrey, and a boo.t slide with three lines of rollers 
on the Middlesex shore. The three central arches have 66ft. 
spMJ, and the end arches-one of which over the lock and 
the other over the boat rollers-50ft. each. The girders, 
which are arranged to carry a double gangway, are of s teel. 

The three central o.rches are being fitted with Stoney's 
sluices, capo.ble of holding up the water to 5ft. 9in. below 
Trinity bigb-wo.ter (about he.lf tide ordinary springs). These 
sluices, the largest ever constructed, are 68ft. long, 12ft. deep, 
o.nd weigh about 32 tons each. They are suspended at each 
end by steel wire ropes, which pass over the pulleys of the 
lifting gear; counter-balance weights are attached to the ends 
of these ropes. These weights o.re four in number, of 8 tons 
each, suspended in 3ft. square wells built into the masonry of 
the piers. The wells, which are made of steel plates, serve 
also to support the vertical guides, which are planed surfaces 
of cast iron, between which, and the cast iron ends of the 
sluices, are interposed the fxee rollers arranged in such e. 
manner as to take the pressure of the water, and 
thus can be easily moved. In addition to the counter­
balance weights, they are e.lso fitted with special balance 
weights to compensate for the varying weight of the sluice, 
when in or out of water. Thus a perfect balance can 
at all times be maintained, and consequently the sluices can 
readily be moved by hMJd power. When the sluices are lifted, 
they can, by MJ ingenious arrangement, be turned over fiat, 
between the two gangways, and are bidden from view by the 
girders and parapet of the bridge, so as to allow e. clear bead­
way for vessels pass ing underneath the bridge of 21ft. above 
Trinity high-water mark, or about 4in. more than at Rich­
mond railway bridge. During fioodt. the sluices need not be 
lowered a.t all; but o.t other times they will be shut down o.t 
about be.lf ebb and lifted again at half fiood, and the arches 
will then be open for navigation, the lock only being used 
when the sluices are down. Tho counter-balancing of each 
sluice is so perfectly adjus ted tha.t the buoyancy of e. timber 
float fixed on the up-stream side is sufficient to fioo.t it, and 
co.use it to lift with the rising tide; this will e.lso regulate 
autom 1t ically the Bow of the stream underneath at low water, 
and maintain a nearly fixed level of water above the bridge. 

The lock is to be 250ft. long-72ft. 7in. longer than that of 
Teddington-and the gates will have e. clear opening of 26ft. 
-13in. wider-but in order to accommodate e. tug MJd full 
complement of barges, it is widened out on the shore side to 
87ft. for a.bout two-thirds of its length. The sill level of the 
entrance is 16ft. below Trinity high-water mark, which will 
allow e. depth of wo.ter of about 6ft. o.t the ordinary summer 
low-water level. The rollers of the boo.t slide will be laid on 
a concrete Boor, with a.n incline of 1 in 8. The abutments 
and piers of the bridge, o.s well as the we.lls of the look, are 
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built of Portland cement concrete, faced ~th Staffordshire 
blue bricks a.nd Cornish granite. The ~wces are mad~ of 
steel with the exception of the end beanngs and trunruons 
upo~ which they turn holD: the vertical .to the horizontal 
position when raised out of s1ght. The estrmated cost of the 
works is .£61,000. f h 

The contractors for the sluices and superstructure o t e 
bridge are M:essrs. Ran somes and Rapier, engineers of ~ondon 
and Ipswich. The concrete foundation of the first p1er wo.s 
put in 00 March 25th, 1892, and it is anticipated that the 
work will be completed by the end of the present year. 

SEAMLESS STEEL BOATS. 

THE problem of building a boat that will be cheap in. first 
cost fxee from the effects of beat and wet, strong and light, 
and 'which will cost the least for maintenance, bas ~ound ~ne 
solution, as ho.ve many other practical p~oblems m engme 
a.nd sbipwork, by the employmen~ of mild steel o.nd the 
hydraulic press. Boats are now bemg made out of stamped 
steel plate. These steel boo.ts, as made by the Seaml~ss St~el 
Boa.t Company, are formed in two halves; ea.ch b~f lS e. thm 
plate of steel pressed to sha.pe; they are then nveted to a 
bulb-bar, which forms the stem, keel, and stern-post. . The 
usual equipment is then fitted, and buoy~cy chambers e1ther 
of galvanised iron, wood, or copper, as desued. They are also 
supplied completely fitted, to .Pass the Board of. Trad~ re­
quirements. They are made 10 all the .usueJ snes1 e1tber 
as cutters or lifeboats, and from 20ft. m length. to 28ft. 
The weights vary from 14 cwt. to 19 cwt., and the pnces fr~m 
.£35 to £53. This is for the Board of Trade scale, whtcb 
entails an extra. charge of between .£7 and £~0. From the 
sea.man's point of view, these st~el boa.ts are m many ways 
superior to wooden boats , as owmg. to the smoother surface 
the skin friction is much less than m wood boats; they ther.e­
fore sail faster and pull easier. Like all improvements m 
shipping, a. good deeJ of old-time preju~ce has to be over­
come; but the disadvantages to the shipowner and seam.o.n 
are so obvious that in all cases where they have been supplied 
the reports a;e, we understand, sa.tisfa~tory. Thus, in one 
case of an Australian steamer ca.rrymg su boats, two see.mle~s 
steel boats were supplied. On arrival at Sydney, the captam 
put all the boats in the water. The wooden ones o.t once 
filled and the only boats that were o.vo.ila.ble for instant 
servi~e were those of steel, from which it would a.ppeo.r that 
the captain bad to.ken little care of his wood boats. Among 
others who have a.dopted them may be mentioned the Tyne 
Steo.mship Company, Crow, Rudolph and Co., W. Tapscott 
and Co., the Great Eastern Ro.ilwa.y Company, the Amazon 
River Steamship Company, the North German Lloyds, Herr 
F. SchicbMJ, &c. They are e.lso supplied to the new 
steamers of the turret type, and are specified for on the large 
steamers now building for the Wilson Line. Messrs. Clo.rke, 
Chapman and Co., of Gatesbead, are the agents for the Seam­
less Steel Boat Company. 

DEPARTURE OF H.M.S. RESOLUTION FROM 
THE TYNE. 

TaB new first-claas line·of-battlesbip Resolution being now com­
plete, leaves the Tyne for Portsmouth on Thursday, July l~tb. 
This vessel was launched on May 28th IMt year, so t hat the time 
taken to complete her is only a little over thirteen. months, which, 
considering the immense amount of work done smce the launch, 
the drawbacks of various trade strikes, coupled with the fact that 
the sister vessel, H. M.S. Revenge, bas been fit.ting out simultane· 
ously, is, we believe_, unsurpassed by any prevtous pe~~o~ance of 
private firms, and IS a proof of the enormous capabtlities of her 
builders, the Palmer Shipbuilding and Iron Companr·. The 
Resolution is one of the largest battleships aftoat, compnsmg one 
of tho eigb~ built under the Naval Defence Act of 1889. An idea 
of the enormous size of the vessel may be gained when we state 
she is 40f~. longert...~ft. ~roader, and 36~0 tons !~lore dis~lacement 
than the tll-fated Y1ctona. The folloWlDg particulars will doub~ 
less be of interest, notwithstanding that same appeared at the time 
the vessel was launched. The dimentions and particulars of the 
Resolution are as follows :-Length, 380ft.; breadth, 75ft.; draught, 
mean, 27ft. 6in.; displacement, 14,150 tons; freeboard, forward , 
19ft. 6in.; fTeeboard, aft, 18ft. ; indicated horse· power forced 
dmtJ8ht, 13,000 ; indicated horse-power, natural draught, 9000 ; 
speed, forced draught, 17~ knots; speed, natural draught, 16 
knots; coals carried at the <Jesigned load draught, 900 tons. 

The construction of the ship has been made exceptioOD.l.ly strong. 
She is built entirely of steel, tho stem, stern-post, rudder, and 
shaft brackets being formed of cast steel, The bull is divided into 
220 watertight compartments, thereby reducing to the fullest 
extent tho risk of danger to bottom plating from rocks and 
torpedoes, and rendering it practically unsinkable. There is a 
double bottom extending throughout the engine-room, boiler, and 
main magazine spaces. Tho inner bottom is raised at the centre 
of the ship, and forms the fiat for the magazines, which extend 
from tbe inner bottom to the lower deck. The engines and boilers 
are separated by longitudinal bulkheads extending the whole 
length of the magazine space. Longitudinal bulkheads at the 
sides extend throughout the machinery space, and form coal 
bunkers and wing space!<. On the platform, dlbrU, and lower 
decks is placed the auxiliary ma.chinery for the working of the 
ship, includin~ steering engtnes, olectnc engines, and hydraulic 
pumping engtnes, as well a.s a fully equipped workshop and 
numerous store-rooms. Tho officers and cTew are accommodated 
on the belt and main decks. The officers' accommodation consists 
of handsomely fitted cabins situated aft, the superior being located 
on the main deck. Tbe admiral's accommodation is at tho extreme 
aft end of the main deck, and communicates with a handsome stern 
walk. The upper deck extends from stem to stern without a break, 
and above it are the shelter decks on which are the conning tow~rs1 two in number; these are surmounted by Hying bridges connectecl 
with each other by a fore·o.nd·aft bridge. The boats, of which there 
are twenty-one, including two 66ft. torpedo boats, are stowed amid­
ships. A strong steel derrick is fitted to the mainmast for lifting 
them, and the foremast is also fitted with a derrick for working 
those of a lighter description. The masts, which are built of steer, 
are fitted with military and signalling tops, and there are two 
funnels on the same atbwartship's lines. The barbettea project 
through the upper deck a few feet, and inside are powerful 
hydraulic turning engines and all the gear for controlling the 
ponderous turntables and working the guns themselves. A sloping 
protective deck of stool, 2iin. in thickness, extends under water 
from tho bow for about 76ft. and from the stern for a distance of 
about 72ft., and between these two points there is a protective 
deck 3in. in thickness worked horizontally about 3ft. above the 
water line; from the level of this deck there is a steel faced 
armoured belt 18in. in thickness and 8ft. 6in. wide, extending for a 
distance of 250ft. of the midship part of the vessel, the thickness 
tapering at the ends to 14in. Immediately above this belt there is 
also a light belt of armour 4in. thick extending for a distance of 
144.ft., and terminating at the acreen bulkheads at each end 3in. 
thick, which extend from side of ship to sides of barbettes · 
behind this thin belt of armour coal bunk era a re arranged, whereby 
a large amount of additional protection is secured above the 
~hick armour belt. The four 610. guns on main deck are placed 
1n casemates protected by armour plates 6in. thick. With a view 
of preventing water from finding ita way below the protective deck
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means are provided for closing tbe several openings by ~atertig~t 
cov£rs while in the ca.se of tho e which most n~ Y remam 
0 0 ::0fferdams have been fitted with the same obJect. . 
~~ main armament consists of four 67-ton bre~b-loadmg guns 

of 13~ calibre, with a training of 120. deg. on each Sld~ of t~e .centre 
line. - Tbe auxiliary armament conSists o~ the followmg, V11-.-Ten 
6in. }()().pounder quick-firing guDB-four m armo~red ca.sematos on 
tho main deck and six on the upper deck. Stxteen 6·pounder 

. k fi . ren.s' four on upper deck and twelve OD malO deck. 
CLUIC • nng - • . ill to d · 
Nine 3·poun er quick-firing guM-three 10 m ta~y ps,. an tnx 
for boats. Two 9-pounder R.M.L. field guns. Etgbt 4.5tn. ~ve. 
barreUed guns, and seven torpedo tubes-four on tb~ broad81de, 
one at the stem, and two submerged. Tb~ total we1gbt o~. the 
main armament is 1410 tons, and the wotgbt of the aunliary 
armament is 500 tons. The Resolution ~isoo liglhtedt . tlhrougboudt 
with electricity by an installation ?f about '· e ec n c amps, an 
is also ui ped with four electnc search-lights of 25,000 can~le­
power C:b ~f which will be worked by a dyn~o un.der proteeti~n. 
Mea~ are so arran~ed that the ships when 1n action for ~gbting 
can be fought from e1ther of t~e t~o conning towers. Tbe t~1ckneas 
of the forward conning tower 1B Hi~. and the after o.ne 3m.. The 
vessel is fitted with twio.scrow engmes, each set. baVl.D~ cybndeM! 
40in., 59in., 88in. by 51in. stroke. There .are etght sm~le·~nded 
boilers, each 15ft. 6in. diameter by 9ft. 6m. long, havtng 1n all 
thirty-two furnaces, 155lb. w~rking. pre.ssure.. There ~e no .le 
than sixty-nine auxiliary engmcs--t.e.: mcludmg .steenn~ engm.e, 
electric li~bt engines and dynamos, a~r-compressm~ engmes, diS· 
tilling engmes, evaporator engines, boa~hoisting. eng1nes, wo.rksh?P 
eo · nes. Tbe 900 tons of coal carried at the~es ed l~d line wtll 
enfhle her to steam 6000 knots at a 10-knot s , but m a case or 
necessity she will be able to stow about 4 tons more, and so 
obtain a radius of action of over 7000 knots. Wben used a! a 
flagship the R~lution will have a complement of over tOO 

officers and men.~.============= 

LETTERS TO THE EDITOR. 
( We do Mt hold qur1dvu ru]XYII-Iible f()'f' the opinUml of O'Ur 

corrU]X»ul.t:nU.) 

CA.RNOT'S FUNCTION OF THE TE:YPBRATURE. 

Sm,-What Carnot, Joule, PoiEson, Thomson! or a~ybodf el1>0 
merely thought, or merely think about the questio~ at lSSu.e, ~ not 
worthy of serious consideration. Wbetb.er Carnots func~o!l-.1& or 
is not an utter absurdity, can be deternnned beyond {>OSBlbptty of 
doubt by strictly mathematical methods. I hav~ 1n tha way 
demonstrated that the function is an utter absurdJty. Can Mr. 
Mansel find any flaw in the demonstration 1 

July 10th. WILI.I.UI DONALDSON. 

Sm - I n Mr. Dona.ldson's letter of June 18th in THE ENGWEl!R of 
July '7th, the following paragraph occurs: "Does ~1r. ?.1anRel 
dispute the truth or the statement, that the quantity of beat 
wh1cb may be possessed by a body in 9: state of absolute molecular 
quiescence is unlimited. " I should hke to know bow a~lnte 
molecular quiescence is possible in a warm body. U expans~on !llld 
contraction of substances is brought about by molecular ~tati?n, 
surely absolute molecular quiescence can only be posstble wttb 
total absence of beat. J. R. CowELL. 
_ Southampton, J uly lOth. 

FRICTION WHEELS. 
Sm - Both Rouleaux and Unwin give the following formula for 

comp~ting the force necessary to_ press friction wheels together. 

Sin ({) + cos ( ~·) 
P - p x where the letters ba.ve the 1 - <..: • 

following va.lues. . . . . 
P = force in pounds acting tangentially a~ penphenes. of .tb.e 

wheels nece.."Sary to transmit the requ~red power, ':%·• 1t IS 

the turning moment divided by the wheel to be dnven. 
P = force in pounds necessary to press the whee.ls together. 
6 = angle of teeth in degrees as per accomvanymg skotcb. 
C = coefficient of friction. 
Can any of your readers or Professor Unwin-should be chance 

• P, • 

to see this letter-explain how tbis result is arrived at, a.s it appears 
to the writer that the formula should simply be 

Sin(~ ) 
PI = p X c t 

Also if the firs~mentioned formula is correct, should not the 
same formula apply to conical friction clutches 1 N. 

July 4th. 

UNEMPLOYED CIVIL ENGINEERS. 

Sm, - Dockers, firemen, coal porters, and other classes of 
labourers, have frequently, by their champions, bad their woes, 
during unemployment, loudly displaJed in the public Press, but 
where is the champion of enforcedly 1dle civil eogmeers f To quote 
my own ca.se, six ruontbs ago I completed the carrying out of large 
engineering works at a cost of £80,000, and I have been unable to 
obtain employment since that time, though I have credentials 
which should enable me to obtain employment anywhere. It is 
probable that some of your readers may be able to offer a. sugges· 
tion as. to wb.ere. civil enJineors .can get em~loyed. I baye spent 
weeks mtemeWlng leadmg eng10cers, but wtthout success. I beg 
to enclose my card and my testimonials-copies-and to ask you 
to be good enough to insert this letter in your journal. 

July lltb. Uzo.'BMPLOYBD c. E. 

SCREWING MACHL~ES AT THE ROYAL SHOW. 

Sm,-We note your remarlta on page 18 of your issue of the ith 
resJ>t:Cting our exhibit at the Royal Show at Chester last month, in 
which you state '' there does not seem to be a. correspondine-Jy 
cheap machine for country smiths' shops." Your representative 
could not have noticed all the machines we exhibited, or be would 
bave seen that we had a machine such as be su~ests, viz., a band 
machine for screwing bolta and tapping nuts ftin. to l in., with 
seven pairs of dies and seven ta.ps. JoHN COWLEY Al\"D SoN. 

Clarendon-street, Hyde, J uly 11th. 
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SHALLOW DRA U GHT S TEAME R FOR EGYPT 
MR. EDWARD HAYES, STONEY STRATFORD, BUILDER AND ENGINEER • 

SHALLOW DRAUGHT STEAMERS AND TUGS. 

THE above engraving illustrates one of two light draught 
steamers built for the service of the Egyptia.n Government 
by 1\Ir. Edward Hayes, of Sto.ny Stratford. The vessels ~re 
77ft. Gin. long over all, 11ft. 6m. beam, depth of bull 4ft. Sm., 
draught 2ft. Gin. T~e guaranteed. speed was. twelve mile~, 
which was, we are mformed, easily accomplished at thou 
tr ial, and they are found to run between thirteen and fourteen 
miles in the hour. The officials of the Government expressed 
their great satisfaction at having vessels considerably over 
the guaranteed speed. They are twin screw vessels built of 
steel, with separate vertical engines having cylinders 
8fin. diameter by 9in. stroke, each engine and propeller 
working independently. 

The boiler is of the ordinary marine type, made of best 
mild steel passed by Lloyd's. The saloons are of teak, with 
venetio.ns and glazed windows to slide up and down, similar 
to the windows of a railway carriage. The forward sa.loon is 
handsomely decorated with polished teak and electro 
furniture, tapestry cushions and cushion backs, ceilings in 
Lincrusta. and gold beading. It is divided into two parts, the 
a fter part being occupied by berths, reading-room and office, 
lavatory, &c. After saloon was also divided into two parts, 
having crew aft, the forward part being used for kitchen with 
second officers' cabin ; these were also tastefully decorated. 
Communication is made to each compartment by electric bells. 

We have always understood that the builder's speciality 
was a small class of tug varying from 45ft. to 70ft. in length, 
such as he has built for the l\Ietropolita.n Boa.rd of Works a.nd 
the London County Council for working on the Tha.mes; the 
illustration, however, shows us that he does not 'altogether 
confine himself to tug work, and we are informed that he bas 
been making several steel plated vessels, 50ft. long by lOft. 
Gin. beam, by about 4ft. Sin. draught, \for Africa, India, and 
South America. These vessels are fixed with compound sur­
face condensing engines of sufficient power for towing, and are 
also used for carrying passengers occasionally. 

LAUNCH OF T HE TORPEDO GUNBOAT 
ANTELOPE. 

ON Wednesday afternoon the new twin screw torpedo gun­
boat Antelope was successfully launched from No. 1 building 
slip at Her Majesty's Dockyard, Devon port, This vessel is one 
of the eighteen gunboats ordered to be built under the Na.va.l 
Defence Act of 1889; and although lo.id down a. few months 
after the passing of that Act, has only now been put into the 
water. This delay, however, is to be accounted for by the great 
difficulty the naval authorities experience in finding con­
tractors willing to undertake the construction of the propelling 
machinery of the vessel under the conditions imposed. 
Although late, the Antelope is much nearer completion 
for sea than is usual with vessels in the launching condi­
t ion, her propelling and auxiliary machinery being already 
in place in her. The vessel was designed by Mr. W. H. White, 
C.B., Director of Naval Construction, and the responsibility of 
fitting her with propelling machinery &c., was underta."kon 
bJ Messrs. Yarrow and Co., of Poplar. The Antelope is of 
s1milar dimensions as the other gunboats of her class, being 
230ft. long, 27ft. beam, and 810 tons displacement, with a 
moan load draught of 8ft. 9~in. The launching weight of hor 
bull alone is 385 tons, and her coal bunker capacity 100 tons, 
leaving about 325 tons to cover the weight of her engines, 
machinery, armament, fittings, stores, &e. Her main engines 
&.re of 2500-horse power, and her armament will consist of 
two 4·7in. &.nd four 8-pounder quick-firing guns; she is also 
to be fitted with one fixed bow and two revolving broadside 
torpedo tubes. The launching ceremony was performed by 
Miss Florence Crocker, daughter of the Chief Constructor at 
Devonpott Dockyard, and there were present a.t the function 
Rear-Ad.nliral Sir Algernon Lyons, naval commander-in­
chief; Sir R. More Molyneux, superintendent of the dockyard ; 

• 

' 1, I I , • 

-

CAN THE VICTORIA BE RAISED ? and Mr. G. Crocker, chief constructor. The Antelope is to 
cost £61,060, and is expected to be ready for trial in October 
next. 

COCHRANE'S VALVE GEAR. 

TRE accompanying engraving illustr~tes a valve gear now 
being made by l\1r. John Cochrane, engmeer, Barrbead, near 
Glasgow. The arrangement may be briefly described as fo~­
lows :-A reciprocating lever K is actull:'ted ~om the e~centnc 
through the excentric rod L. The Vlbratmg lever 1S bored 
out to rece1ve a trunk B turned to fit. The trunk is raised or 
lowered by the governor rod F, by the intervention of excen-

IT is generally concluded that the Victoria, having sunk in 
about seventy-four fathoms, that it is useless to entertain 
any proposal for rs.ising her, the task involving an impossible 
fea.t. We would not like to say that it is impossible, but the 
question arises, is it worth while to make the o.ttempt. 
Would the cost be disproportionate to the value of the vessel 
if raised-would the blowing up decks o.nd the descent of the 
vessel have given her such a velocity on reaching the bottom 
as to cause her destruction ? In spite of these doubts it might 
be worth while to look at her with a view to information, if 
this could be accomplished in water under a pressure 
approaching 200 lb. on the square inch. 
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COCHRANE'S VALVE GEAR 

trio A, the said excentrio A being coupled by rod to sliding 
cotter C. The top of tho trunk, on which a.re tho ca.so­
hardened pieces 2 and 8, onga.ge alternately with engaging 
pieces formed at the end of each lifting leg D1 and D. It 
will be seen that the duration of forcing out either of the said 
legs D1 and D, and consequent period of cut-off, depends upon 
the vertical height which the trunk B may assume. Tho 
tnmk B is shown at its normal position, so that the engage­
ment for pushing out, always whereby shock is reduced to a 
minimum. Each leg is tilted up on the back stroke of the 
trunk in either direction, a s the case may be. When this 
occurs either of the legs fall by gra.Vitation on to the pa.ds E 2 

and E. Simplicity and fewness of pin joints are the special 
fea.tures of this gear, and an action is obtained which is all 
but noiseless. 

A pa.per v.-as read before the Royal United Service Institution 
in January, 1879, by Mr. Druitt Halpin, who had recently 
ra.ised the s.s. Edith. The paper was" On a.n Economical means 
of Ro.ising Ironclads sunk in Deep Water," and illustrated 
a.ppara.tus for making a. number of holes in the ship 's sides 
below the armour plating, and the insertion therein of cross 
bo.rs attached to the ond of wire ropes pendent from an over­
head Boating dock of a. form suitable for this work, and for the 
ordinary work of docking Her Majesty's ships anywhere for 
repairs and painting. The apparatus included a. water tower 
of about 4ft. in diameter, open at the top, and fitted with 
wa.ter jacket at the bottom and air jacket at the top. A work­
man at the bottom, provided with light and w1th drilling 
apparatus, was to do the \Vork under atmospheric pressure. 
Mr. Halpin's paper might be usefully perused. 
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FERRANTI ALTERXATOR C"CRRE:XT Dl."XAMO. 

THE above engraving illustrates a soo.-ho~se powe~ alter­
nator erected in the Barcelona electnc hgbt stat1on by 
1\Iessrs. Ferranti and Co. It is similar to that supplied to 
the London Electric Supply Corporation, a.s described in THE 
ENGINEER of the 3rd F ebrue.ry la.st, with the exception that 
the periodicity of the Barcelona. machine is 66 instead of 83, 
as in the London Electric machine. This rAsult is got by 
reducing the number of bobbins in the Barcelona machine. to 
twenty-eight, whereas in the London Company's m9:chi~e 
there a.re thirty-six bobbins. The speed of the machine IS 

280 revolutions per minute. The alternator is driven by a 
coupled compound condensing engine, horizontal type, manu­
fl\ctured by 1\Iessrs. Duncan, Stewa.rt and Co., of Glasgow, 
and is the first of three similar machines which will even­
tua.lly work in parallel with two 150-borse power machines 
(Ferranti) already at work there with the machine illustrated. 
The mechanical particulars are identical in both m.achines. 
The chief mechanical difference between these macbwes a.nd 
those which 1\Iessrs. F erranti a.nd Co. have previously built 
are the different form of field ma.gnets, which in these 
machines consist of sta.mpings of sheet cha.rcoa.l iron (trin. 
thick instead of solid wrought iron cores, and the open nature 
of the des ign of the machine, by which it is very easily ven­
tilated. The company using this machine is the Socie~ad 
Espanola Electricidad de Barcelona, and the mg.nagmg 
director and engineer is Senor Parellada. This type of 
machine will no doubt in future be much more used than the 
machine of higher frequency, as the low frequency is impor­
tant in connection with the worki~g ? f alternating curren~ 
motors, and is equally a.s good for hgbtwg. Messrs. Ferranti 
and Co. are interesting themselves in these motors, and we 
recently saw one there of the C. and L. Brown pattern which 
displayed all the advantages of a continuous current motor 
with far greater simplicity . The starting torque is n ot , how­
ever, as great, but such motors in combination with. simple 
variable s peed gearing, which may now be bad, m1ght be 
used for every purpose to which a m otor could be put, in­
cluding the working of tram cars. 

COMPOUND L OCOMOTIVES IN THE UNITED 
STATES. 

THE Railroad Gazelle fo r June 28rd contains a. report 
o f the "Proceedings" of the 1\laster M echanics' Conven· 
tion, held at Lakewood. The report of t he Committee on 
"Compound Engines" is o. long pap er. The substance 
of it is contained in the following " Remark s upon Infor­
mation Collected : Conclusion." The discussion which 
followed, it will be seen, supports the hesitating utterances 
of the Committee. 

called conclusive; nnd yet the results nrc ,-nlnnble, taken together 
with the committee test.! of lAst year, and tend to confinn the 
latter particularly ns an attempt was made to eliminate the effect 
of "i~dividunl running" by changing enginemen. 

The only advantage, if this can be cnlled no advantage, which 
the compound enjoyed was that it carried 20 lb. higher pressure 
than the simples. It is but fair, however, to repeat ber_e, that the 
high-pressure was needed for the compound to put 1t '!pon an 
equahty with the simples in hnu~ng power, the for':"er ha';ng been 
under-cylindered. 1n lost year s tests the comm1ttee ratsed the 
pressure on the simple to ~00 lb.-same as the compoun~-but 
failed to identify the rosultmg coal economy, and were obhged to 
reduce tho pressure ngain on accou~tof un~er-balance of the v~lves. 

The increased coal economy obta10ed wtth o. compound engme of 
the Vauclain system, u~der tbe give~ and a\'crage freight CO!Jditions 
in last year's tests-lt per cent.-ts somewhat reduced 1n more 
prolonged service by a figure dependin!f upon the amount of work 
expended upon the compound to keep 1ts valves in fair condition, 
but that th11 average economy hardly falls below 12 per cent. , 
allowing cost of repairs to still be ~ept within a practi~l ~gure. 
It will be noticed that your comm1ttee do not say, "wttbtn tbe 
average figure," as they are not prepared to say the practicable 
will be the average; the word is rather taken to mean an amount 
consistent with the ordinary regularity of performance of the 
engine, an important consideration . 

'!'be above 1s limited to apply to tho Vauclnin system of com­
pounding, as the piston vnlves there used a re, in tbe opinion of 
your committee, cer tain to require more careful watching than the 
common form of slide Yalve. 

As to standing of the compound in respect to other operating 
expenses, some information may be extn1cted from tbe tables. It 
would apvcnr that the amount of valve oil required for the 
Vauclo.in engine is considerably in excess of that of tho siD?ple-;­
according to Table 13, abllut 20 per cent. more, the machme o1l 
needed being about tbesame. T be above seems a reasonable con­
clusion for this type of engine. Of course the vah·e oil question is 
not of very vitaltmportance if the fuel economy stands at the 
figures referred to above, but the question of repairs may easily 
turn the scale in either direction in net results. In Table 13 the 
repairs por mile are given for five engines for the first 5f,,OOO miles 
of their life, and including in each a general shop over-hauling. 
According to these figures, the compound stands just with the 
average. Members of tho Association are ot liberty to drnw their 
own conclusious therefrom; Jour committee believe them not un­
favourable to the compoun , as far as they go ; they partially 
dispose of the fear that n compound would prove an unserviceable 
machine from frequent untimely b reakdowns. A.8 the repairs above 
given include only the customary ones in tho first peJiod of an 
enginc't~ life, such as turning tires, renewing packing, one or more 
new crankpins, driving box bra~se~ and general lining-up and over­
hauling, they do not di~poso of the question of wearing out of 
additional )J&rts and surfaces of the compound nor, to oOset this, 
the increased economy of compound in boiler repairs, ns is claimed 
by many to exist. 

- -
i~ tluimed, will "iJ•e out the economy hccnuse it" ill be habitually 
used, not so much from carelessness of enginemen, os from the fact 
that the Opolrl\tiog Dc~nrtJ_nent will find out tb.ey hnv~ a u:ore 
powerful machine at thetr dtsposal when the ccca.s1on reqmres, and 
will load the train until the habitual use of the valve becomes 
a necessity. From one point of view it may be with justice said 
that no one would expect economy under such conditions: but it 
can be with equal justice affirmed that master mechanics will ~aYe to 
meet this condition. It therefore beho,•es designers to stnve fu 
equal power for the compound without the use of such a valve. 

A.8 to the other question, of repairs, your committee have brought 
results as nearly up to date as practicnble, and are not disposed to 
go far behind the figu res in offerin~ a definite conclusiOn ; the 
compound is a new machine, it is subject to cer tain crudities of all 
new designs; these will constitute defects which will cost more for 
maintenance than the perfected point... of the older type. But no 
evidence has been advanced to show that these defects cannot be 
remedied by time, and this part of the question resolves itself to 
considerable of extra cost of maintenance of additional parts in the 
compound. As the fuel saving possible is not an excesstve a mount, 
it points to the conclusion that we must strive for great~stsimplicity 
nod greatest reduction of number of such parts in the new typo, 
if we are to expect a not saving in service. 

Your commtttee offer tentati,·ely the follo"ing opinions and 
suggestions:-

(1) Tbe compound is suitable for a variable class of freight 
servtce. 

(2) I ts range of economy in such sen·ice is fully as wide os that 
of the simple. 

(3) Its increased coal economy over tbe simple in the average 
freight service of tbe country will be found to lie hctween 10 and 
lfi per cent. when in good running condition ond handled with 
intelligence. 

(<!) A well-designed compound should not be more difficult to 
keep in a serviceable condition than a simple; that is, its regu· 
Jarity of performan<:e should not be less than the ~>imple. 

(5) The four·cylinder compound wi.ll cost more for valve oil than 
a simple. 

(6) The running repairs of a four-cylinder compound will be 
somewhat more than for simple; for a two-cylinder compound they 
should not be more ; the final comparison for repairs is unde­
termined. 

(7) The net running cost of a compound will be less on many 
roads than of simple, the fi~re depending on the design, cost of 
fuel, and other local conditions. 

(8) In pas.•el'!ger senice the availability of the compound is 
undetermmed. 

(9) Complicated designs of compounds are not likely to prove 
successful or economicnl. The pre,•ailing forms of starting valves 
in use in this country ore e~pecially noted ns being too complicated 
-certain vah·es employed abroad 11eem to ha,'e more commendable 
points. 

(10) Attention i~> called to the necessity of long time tests and 
averages of a considerable number of exactly similnr engine.~ cf 
both types to J;lroporly establish tho status of the question. J n 

CONCLUSION. such te.'its the mftuence of higher pressure for either type should 
The po11sibility of fuel economy was first denied because, it was not be nllowed to complicate the results, os tho effect of the 

argued, we have only marine and stationary practice to turn to, highest modern '!!team pressures on economy of the simple is 
and there the work done is fairly constant, and is consequently undetermined. 
well adapted to compounding, in which the cylinder rntio is a n nll GEORG& (r}ms• . 

R&MARKS Ur'(l~ I~ronMATlO~ CoLLECTED. important factor. This reasoning is not sound, and tho fnlsity of WrLu,ut II. L!!wts. 
It will bo aeon that the information, collected from various its conclusions bas been conclusively shown in tho past two years ; Committoe POLASKI LJ::ED . 

eections of the country, tends to indicate, almost unnnimously, a for one example, see conclusions of this committee last year, where JAMES MM.l!AN. 
Yntying but largo economy of fuel for the compound when com pored they presented tables showing an even wider range of economical T. W. GE:-iTRY. 

with simple en~nes. Your committee feel obliged to st.'lte thnt performance for the compound than for tho simple; of course, In tho discussion which followed ;\lr. Yauclain i<llid :- lip to tho 
they arc not w1lling to accept nil these resulte at their face value in both types fall off seriously in economy under variable conditions, present time we have some 460 <:om pound~, all told, on order, and 
contributing to a finnl eolution of tho question of fuel economy. but the compound less too than the ~imple. we have slightly more than the number given in the report in ser · 
Presumably, !be teats were submitted as being more or less com· Another argument advnnced against the compound is that now vice. I take exception to tho tentntivo opinion exprcs:.ed in tho 
parable, and yet in some cases they are obviously only remotely machines always gi,·e economical results while watched ; this is report that the compound is suitable for a variable class of freight 
so, and not one word of explanation ~ccompanied them. _Your emphatically tme, and constitutes tho most serious stumbling. service. We consider that the compound is suitable for all classes 
committee, therefore, respectfully eubm1t the figures to the WlSdom bloc~ to the conscientious i.nvestigator. It is, howover! not more of freight service. The second opinion is that "Its ran~ro of 
of the Association, with a few individual comments. applicable to compound en~rnes than to nny other machmery, and economy in such service is folly as wide as that of the simple "~• It. 

Referring to last year's report, in the final paragraph the prodic- the economical results obtamod from l'imples in long serv!ce should seems to me that thnt would read better if it snid that its ~go of 
tion was ventured that with variable Western coals an average lead us to.hope for t~o snme of compounds, at least a~ th1s stage of performance or of coal consumption per ton per m1Je is fully as wide 
economy for compounds in freight service should opproximato 17 th.e question, wh.en 1t hns. bee1_1 sh~wn that they. will run 50,000 I a.s that of the simple engine. l think that 10 to 15 per cent. is the 
per cent., this figure being tho maximum obtainable, upon tho mtles n1_1d ovo~ Wlthout senous 1mpa~rmont C?f effic1e!'cy. minimum fuel economy on any compound engine of any type, 
average, with engines worked in the best manner, in perfect Turnmgag~m !-<>fuel econom~ your co~m1ttoe beheye the gre.'\ter two.cylinder, three-cylinder, or four-cylinder. On heavy grades 
phy~cal condition and in what may be called characteristic f reight ~umber of thmkmg a~d observmg mon 10 the ~rofeS$t~n. to-day be- with very heavy engines, the economy has reached all high a figure 
I'Orvtco of the country. It is interesting to examine tho fttrthor lieve the compound w11l s.we coal, under cer tam cond1bons; some as 44·9 per cent. This was done on the \Vestem Maryland Rail­
figu res hero given for tho snme engines used for basis of last year's of these men deny thnt these conditions can be ful6lled in practical road. 
repor t, and which have bad an ad~itionnl y~r·s service. Tho fi.rst railroa~ service. Others say that t~e fuel econ~my will be ~~ The t~ixth opinion of the committee i that ''The running repairs 
f~t to be ~ra,.. n from the .figures 11 ~at wbtle the averages. of n!no out by tncre.'\.Sed c~st of. other supplies ~nd roprurs. One condt~on of a four-cylinder compound will bo somewhat more than for a 
stmple engm~ probabl{ gno a very JUSt. and close a pp.roxtmatio!J reforr~d to ~hove 1s tim. the compou_nd 1s n~t as power~ul a mach me simple; for a two-cylinder comJ.'Ound they should not be more ; 
to? the operatm~ cost o that c.lass of engmes for tho glVen cond1· 1 as 1.\ l~ko stmple, a?d mu~t be pr~vtdod wtth n. startin.g volvo t:o the final comparison for repairs is undetermined. " Tbe on:y 
tlons, a eompnnson of same w1th only one compound can hardly be allow 1b to work stmplo 1n startmg 1\nd on htlls; th1s valve, 1t additioMl repairs that can be given to a compound locomotb _, 
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a bove a simple locomotive would be the repairs due to the cylinders. 
I am willing to concede, although it is not exactly true, tha t a 
four-cylinder compound should have twice the repairs to its 
cylinders and cylinder parts as a two-cylinder engine; intercepting 
yalves, &:c., of co~rse aro _not included. Tho largo item of repairs 
ts th~ bot lor repatrs, and tt has. boon clearly p roved that the boiler 
roprurs to compound locomottvos are much less than to single 
expansion engines. Tho percentage of repairs to cylinders is so 
slight that you can ntTord to cancel it entirely. 

you have tho ndvantage _of decreased _reJXlirs to your boilers, 
whtch more than offsot.s the mcrea.scd repatrs to the cylinders, nod 
you have your fuel economy, so that there cannot be any question 
that there is an economy in operating compound locomotives. 

Tbc tenth statement is " That in passenger service tho availability 
of tho compound is undetermined.' I object to this. I think it 
hM been determined. If the committee would take tho trouble to 
co~e to tho Enst, whore we aro runnin~ high-speed passenger 
trams, they would find that compound engtnos a re hauling a groat 
mnny of those trains, and hauling them well. 

As to tho eleventh point, it would seem that we are not to 
encow-age the builders of two-cylinder compounds in this country 
that necossari:y must use starting valves. It intimates that the 
1:1tarting valves abroad aro very much more desirable than the star t­
ing valves that we have nt homo. I am of the opinion that the 
starting valves used in America are very much better than tho 
star ting valves used abroad. 

On several railroads that have repor ted fuel economy to the 
Baldwin Locomotive Works it has been found that those people 
cou~d a_fford to set that engine to one side and get a brand now 
ongtno 10 five years on the fuel that that engine bad saved. On 
the Pike's Poa~ back ~oad , which has a_ grade of 25 per cent. , wo 
made three plam engmos for thnt sen'lce. They needed an addi­
tional engine. We / ersuaded them to bnvo a compound. The 
engine was built , an tho three plain engines were sent bnck to our 
works to bo changed into compounds, and they are now in service 
on the Pike's Peak road. Wbat it bas done is best shown by this 
letter:-" Frol!l the _little experience we bavo bad with this engine 
wo thmk she IS gomg to do tho same work as our 28-ton engine 
on two-thirds of the coal, a nd make the run from Maniton to Pike's 
Peak in 33 to 35 minutes quicker time." 

Mr. Barnes : I will ask if any one bas over seen a sot of indicator 
cards from n compound locomotive a t sixty miles an hour tha t wns 
a credit to the engine. The indicator cards ~P.ve evidence of a Joss 
of efficiency when compared with the sixty mtles an hour over anl 
engine I have ever seen. This is in contradiction of Mr. Vauclain s 
statement. 

Mr. teed~: I protes t against the statement going in that the 
compound ts 39 per coot. more economical in repairs than 
the average of the engines on any railroad. On our own 
system ten or twelve engines a year are condemned. Each goes 
in a:' ~unoing repairs, distributed over nil th'l rest, of course, 
and _ mctde~taiiJ. wttb the new e~gine. Next comes a class of 
engmo whtcb tt takes very good JUdgment to say whether it is 
wo~th :while to put tho _extensive repairs on them necessary to 
ma!ntam tbem-wh~tbor tt would be a good idea to condemn 25 or 
30 mstead of 8 or 10. That all goes in, and stil l we are asked to 
compare that with a brand new engine. I take exception to tho 
sta~ment th~t no repairs are duo to the compound engine except 
c;rlinder rer::urs. Wbe_never I can get rid of a pound i_n my reciproca­
tmjr parts try to do 1t, for the very reason that tt carries extra 
wetgbt in tho engine nil the way through, and not only that a 
weight that is effective only a part of the time and the rest of the 
t ime it is more or less destructive. ' 

~lr. Mitchell: I see by this repor t that on the New York, Lnko 
~no, 1!-0d We~tern, tho c~mpounds s~ow a large saving in lubrica­
tmg oil. I w1sb to state tn explanatton of that that we had forty­
five engines built , one of which was a compound. On the com­
pound '!e ha~ one man. We took the consumption of oil with this 
one en~ne wtth the r~gula; man ngai~~ the a verage for the forty­
four wbtcb showed this savmg. So thiS IS not a correct comparison 
between two individunl engines. 

• 
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the passenger engine a great many small matters have ~one 
wrong, due partly, perhapR, to higher speed , but, I think, chtelly 
to undeveloped designs and a little bad workmanship. 

I wont to the Crewe works when in England last winter, nod 
also to Gntesbead, on the North· Eastern Railway. At the 
Crewe works I was surprised to find tbnt they had not built a 
sin~le compound engine for oi~bt months excepting tho engine 
whteh was then under construction, nnd wLich is now on exhibi­
tion at Chicago. Thnt seemed to indicate that the compound was 
not quito a success on that road. I then went to the North-Eastern 
Railwny to see Mr. Worsdell's works, and be, wo all know, has 
been a very strong ndvocato of the compound engine. I was still 
more surprised that they were building twenty locomotives for 
passenger service with simple cylinders, and abandoning tho com­
pound for that purpose. It was a little difficult to get a definite 
expression as to their reason for abandoning the compound for 
passenger service. But in tnlking to other people they said that 
they found the compound rather unwieldy for passenger service 
considering the slight advantages which it gave otherwise. 

THE IRON, COAL, AND GENE RAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHE R DISTRICTS. 

I think any report which tne committee has made about the 
consumption of oil is thoroughly valueless. I think tha t we all 
know that tho locomotivo receives tho amount .. of oil which the 
engineer thinks is needed, which very often is from two to five 
times tbo11mount actually necessary. Notwithstanding the apparent 
success of those compound engines on tho R~ding Road and on 
the Jersey Central, I think tha t it is s till a very undetermined 
matter about tho success of those eo~nos in passenger service. 

.Mr. Brown : Early this year we bmlt a plain engine, and at the 
same time ordered a compound engine from the Baldwin Loco­
motive works. We wanted the engines for hnuling heavy milk 
tra ins. We let ono engine run north ono day, and the other south. 
We did that for four days, and then they started 9ut on four days 
more and changed around, so that they made the same number of 
miles in the four round triF. We weighed tho fuel, a nd tho 
simple engine used less fue . The simple engine nozzles were 
3~in . wide. The compound nozzles, when she came in, were 3Jin. 
But she would not steam with anthracite coal until tboy were 
shut up to 3~in. Of course, the more you close tho nozzle 
the less sat isfactory results will be shown on the engine. The re­
sult was this: that in the four dnys run the simpfe engine had 
saved 18,300 lb. The simple engine made about 50·9 lb., whereas 
the other was 66 and a decimal. 

As regards repair!>, we have not bad a n trouble whatever with 
the compound cylinders or valves. The beads were taken otT when 
she came in first because tho machinist had left a ~in. round file in 
one of the vah·es, and she bad run from Philadelpbi~t here and did 
not do any damngo except breaking up the file. We got the file 
out, and that is tho la!lt ttme the head bas been off. 

Mr. Mackenzie: Some ten months ago we had ton engines built 
by the Baldwin Locomotive Works, and in placing tho order the 
President said : "I suppose you want a plaything the same as 
everybody else. If you '~ant a compo~nd you better got it." So 
we ~ot the compound eng10o. We asstgned regula r men to regular 
engmes, and allowed those men to make thirty days during the 
month. Whatever time the engine may make beyond that is made 
by extra me?•. tho regula r m.an being held in all cases responsible 
for the condtt1on of the engtne. We made no test as to weighing 
the coal or the water, or measuring tho oil or wasto, or any other 
work about the engin~- I n the eight months the engines have 
made nearly 32,000 miles, or an averngo of about 4000 miles a 
month. The corupara tive statement would be, with coal costing 
1·7? dol_s. per ton, a saving in_ favour of tho compound of 31·7 per 
trat!l m!le. Tb? cost of ~opatrs of the compound over the simple 
engtne IS ~v~ mtlls per m_ile. I am not positive as to whether there 
were any tnctdental repatrs made to tho cylinders or not but we 
bave a record of extended repa irs made to the crossbend;, Twice 
during the eight months we have bad to take the cro'>S­
beads down and re-line them. On the eccentrics links and rocker 
a rm_s tho repairs a re going to be very much less tbnn on the simple 
eogtne. 

Mr. Tong_e : So far as our ex.Perience goes with the Rhode Island 
compound, tt has showed a savmg of 12.\- per cent., with an increase 
of repairs of 50 per cent. -

(F'rom our own. Correrpon.dctt. ) 
Tn& chief event this week has been the occurrence of the 
qunrterly meetings on Thursday in Birmingham and in Wolver­
hnmpton on tho previous day. Thoro was a good ntteodanee of 
buyers and seiJers f rom various parts of the country. A rather 
more buoyant feeling prevailed than has recently been the case, 
and the business done fai rly justi fied the anticipations which had 
boon formed. 

Marked bars were ro-declared at £7 lOs. as the basis price, which 
is a reduction of l Os. per ton upon the July qunrterly meetings of 
1S92, this amount having been deducted from the previous £8 
standa rd soon after the opening of tho year. Good second-claas 
bars were this afternoon £6 lOs., and common £5 lOs. A year 
ago marked bars were quoted £8, medium sor ts £7, nnd common, 
.£5 12s. 6d. upwards. Puddled bnrs to-day were quoted £4 to 
£4 2s. 6d. Pnces of all descriptions of bars show but littlecbaoge 
upon the quar ter or upon tho opening of tho year. Tho L.W.R.O. 
ordinary bars were £8 2s. 6d. ; best, £9 lOs.; double best, £11; and 
treble best, £13. The Hurst qualities of tho same makers were £7 
for ordinnry1 £8 for best, and £9 lOs. for double best. The list 
firms quo tea also £8 for hoop nngle and teo iron, and £8 l Os. to £9 
for boiler pintos, and for sheets up to 20 w.g. Unbranded iron in 
a ll these depar tments could, however, be obtained at below these 
figures. 

Better orders than for a considerable time past are being received 
by the galvaoisers, a nd prices a re hardening. Plain sheet prices 
have nearly got back to the love! of this time last year, but 
ua lvanised sor ts are still £1 below that time. Singles were to-dsy 
quoted £6 17s. 6d. to £7 ; doubles, £7 to £7 2s. 6d.; and Jattens, 
£7 15s.; whilst galvanised ~beets were £10 15s. to £11 per ton, 
Liverpool. Twelve months ago plain sheets were £6 17s. 6d. for 
singles, £7 to £7 5s. for doubles, and £:117s. 6d. to £8 for lattens ; 
g~lvanised !!beets being then £11 15s. for 24 gauge delivered 
Ltverpool. 

Compared with the January quarterly meetings, black sheets 
were a reduction of 2s. 6d. to 5s. per ton, and galvanised sheets

1 l Os. to £1 per ton. At that time sheets, singles, were quotea 
£6 15s. to £7 ; double.<~, £7 2s. 6d. to £7 5s.; and lattons, £8 ; whilst 
g~Jvanised sheets were_ £1110s. to £1~ 15s. at Liverpool for doubles, 
wtth some makers selhng for less. Spelter wns quoted to-day on 
the basis of £17 5s. per ton. 

H oops rolled by tbe unmarked iron firms were £ 6 5s. to £6 l Os., 
and tube strips £5 15s. upwards . 

Iron and steel for st ructural purposes was in good demand. Iron 
bri~ge and ta!lk plates ar~ £:1, nod best boiler plates are £9 to £10. 
Baste steel bn dge and gt.rder plates were quoted £5 15s., boiler 
plates £6 5s., engineering angles £ 5 5s., and rounds £ 5 lOs. to £6 
up to any si7-e. These prices are a considerable drop upon a year 
a$'0. At tha t time the prices of steel in this district were, plates 
;fin. to lin. thick £6 l Os., boiler plates £7, tees £6 lOs., blooms 
£5 15s. , channels £6 lOs., and angles £6. 
~i~b refere~ce to the crude iron trade, a. fair amount of 

addtttonal busmess was transncted1 though in a number of cases 
COt;lSttme!"8 had previously satisfi~d tneir requirements. P roducers 
bomg !a1rly well book~d, qu?tabons were firm. Staffordshire pigs 
were 5ts. 6d. for hot-atr all-mmes, 42s. to42s. 6d. for part-mines and 
84s . to 35s. for cinder sor ts. Derbyshire pigs were 42s. to 4~. 6d. 
per to_n, and occasional brands 43s., Northamptons 4l s . to 41s. 6d., 
and Lincolns 45s. These prices aro an advance of about ls. 6d. per 
ton on the quar ter, but a drop of 2s. per ton npon a year ago. 
At tho quar terly meetings this time last year, Nortbamptons were 
quoted 43s. 6d., and Derbyshires 44s. 6d . At the April quarterly 
meetings this yea~, Northamptons were 39s. _to 40s., Derbyshire& 
41s. to 43s. and Ltncolns 44s. to 45s. H emat ttes continue 54.s. to 
5~s. ~or forge,~, and 57s. 6d. for foundry sorts, delivered into this 
dtstn ct from ::south Wales, Cumberland, aud other d istricts. 

A moder:'te busine8S is doing in ironworks and factory coal. 
Forgo fuel IS quoted 7s. 6d. to 8s., mill coal 8s. 6d. to 9s., flll114ce 
l Os., a nd good slack 4s. 6d. House eoal mined one way is quoted 
7s. 6d. , good shallow 8s., and best deep lOs. to U s. 

Mr. Henderson: Mr. Vauclain spoke of cylinder repairs and of 
a record that had beon kept by a railroad. That railroad was the 
Norf~lk and Western. We kept n record for the first four months 
of thts ye~r of the _proportio~ which cylinder repairs bore to the 
total. repatrs on stmple engtnes. In four months tho cylinder 
reJXltrs were about 2g per cent. of the total repnirs to locomotives. 
~ur annual report f~r 1892 showed that f.or 100 miles run fuel cost 
3 86 _dots. , and repatrs 6·36 dols. Now, tf we assume the cylinder 
r~pntrs to be ~ per cent. of the total amount of repairs, we have 
2Jf per cent. of 6·36 dols., oqual to 17! cents for 100 miles run d ue 
to cylinder repairs. Our coal cost us 78 cents a ton. If we 
assume the economy of the compound engine to be 10 per cont. and 
findiog_tbat our fuel for 100 miles run averaged 3·S6 dols., we' find 
tho savmg to bo 38 cents for 100 miles rnn for coal. If wo assume 
the cylinder repairs of the compound to be double that of the simple 
wo bnye a deduction to mnko from the fuel saving of 17~ cents pe; 
100 mtles run. By deducting that from the 38 cents saved in the 
c<?n! :we s till have a saving o~ 20! con.ts per ~00 miles; or by 
dtv1dm~ the 88 by 17! we find that tf the cylinder repairs were 
throo ttmes ':'-5 heavy on the compound as on the simple engines 
th~y would shU ba_rely come up to tho saving of fuel. I have taken 
tbts com~und ~vtng at 10 per cent. , whereas experiments show an 
economy tn ~ngt.ne an~ pa.ssen~er service of 13 to 20 per cent., and 
some Coosohda~10n fretgbt engtnes we have recently put in service 
of. tho fo~r-cylinder type have shown an avernge economy in tho 
ne1ghbournood of 20 per cent. in fuel. The firemen very much 
P,ref~r ~ run the ~ompound engine ; they say it is a soft snap. 
'Jakmg_tt a t 6,000 mtles n year as an average mileage, wo find that 
the savmg would b~ 123 dols .. a year. That, of course, seems ijke a 
small amount, but if wo take mto consideration tho extra cost of 
compouod~g, whic~ is, I believe, 6 dols. an engine, that would 
sbow us sttll a snvtng of 20 per cent. interest on this extra invest­
mont. 

Mr. Medway : If thoro wore a ny doubts in my mind regarding the 
economy of ~he compound locomotive they have, I think, been 
removed dunng the past few weeks. With an order for a few 
Mogul .freight ~ngioes from the Rhode Island Locomotive Works 
we_ dectde~ to m_clude on~ compound of two-cylinder type. It was 
bmlt prec1sely_ hke the stmple engines excepting the parts due to 
the C?mpouodtng. The cylinders of the plain engines were 20in. 
x ~to., and th~se of the compound 2lin. and 3lio. x 26in., thus 
makm~ the engtnes of about equal power. The safety valves were 
so~ untformly nt 180 lb. I n order to give tho compound a good 
ftur. t:est u~der every:day c~mditions, I arranged to put it in com­
pe~ttton wt~b the plam engtoe by bnving it alternate daily on fast 
fretght ~atns to Bellows_ Falls a nd return. The trains were of 
substanttall~ tho same wctght, and other conditions about similar. 
After ten tnp~ our coal record showed that the compound bad 
effected a ~vtog of 23·2 per cent., which, at 3 dols. per ton, 
means a savmg of about 2000 dols. per year or as Mr. Vauclain 
says~ about the price of the e~gine in five ' ye~rs. Tho cost of 
repatrs, however, was largely agnJost tho compound, which was due 
to a weakness of the dash pot !lnd large piston. These parts have 
no~ b~cn strengthened, and tf the good fuel conditions can be 
mmntatn~, I see no rea.s<?n why tho compound is not a good per­
manent 10vestment. Tbts, however, can bettor be determined a 
few years hence. 

l'llr. Forsyth-answering a question put by Mr. Wells: As to the 
proper diameter of compound cylinders, when you want to meet 
the par of ~he simple engine, the English designers and the 
German d~s1gners .gave us a rule quite early in the day of com­
po~nd OOJ.Ines, wbtcJ;t was to make the compound hi~b-pressure 
cyhnder ltn. l~rgor 10 diameter than tho simple engmo tha t we 
wa~t to make ~t eq~al to, and within the small range of diameters 
whtcb we use 10 h1gb-pressure cylinder~t, this rule seemed to have 
worked very well. 

In regArd to the experiment made with compound engines on the 
C., B. and Q. road last year there is an impression that the results 
of the test.~ were uoftwonrable to compound engines, that is, as a 
general statement. But the not resul ts of the experimen~ and the 
lact_tba t we settle for ourselves, were.thnt in fast heavy pa.sson~er 
servtco_ the compound engine was not economical, and for that ktod 
?f serv1oo wo woul.d prefer a simple engine. I think that tho two 
tmportant cooclustons to be gained from this discussion to-day and 
from . tho report of the committee a ro simply this that the 
expenenco . so far_ largely points in the direction 'that com­
pound engtnes. wtll not show an important economy in fast 
pa$senger servtce. The othnr fact is that up to this time 
there Rooms to be no doubt whatever from the numerous experi­
ments that have b~en mad~, and the conclusions of tho comm1t tee 
that compound fr~tgbt eogmos are economical, and probably more 
so _th~n the commtttee have stated in their report. Wo are now 
bwldtng compound fr?igbt engines at our shops at Aurora. I wns 
very much pleas~d wtth ~lr. Vnuclain's discussion of this report. 
But the tr~ublo ts be clatms to~ m'!-cb for his engine. When he 
says t~at 1t has p roved economtcal tn fast passenger service, I do 
not thtnk tha~ carefully conducted tests would show that to bo the 
cas?- Ho clatms too tha_t fast passenger speed is only possible with 
a ptstoo valve. I was diSposed to agree with him when be wrote 
o. letter to that effect to the R ail1'0ad Ga:.ellt. But the experience 
of the New York Centr:al road with a plain old-fashioned en 'no 
bns shown that very lugb speed can bo obtained with the ~de 
valve. 

Iron _and steel mas_ters in this ?istrict are expressing satisfaction 
at the unprovement tn the foretgn trade shown by the Board of 
Trade returna. They regard as encouraging the fact thnt the total 
quantity of iron and steel shipped from Great Britain to all 
countries during the first half of this year WitS an improvement of 
about 14 per cent. up?n the first half of 1892, and that the figures 
for June, compared '~tth the ~me month last year , are an improve­
ment o~ 37 per ce.nt. tn quantity and 13 per cent. in value. The 
trade 10 gnlvarused sheets -about 75 per cent. of which are 
~ado in this district- bas gone forward from 76,570 torus 
tn tile first half of 1892 to 84,183 tons during the first half of 
the presentyear; !lnd for tho month of Jun.e, from 12,284 tons to 
~5,442 tons. Whilst tho value of the shtpments of this class of 
tron to Australia decli~~d _during~ the half year from £296,163 to 
£2541~06, ye~ the quantity ts only t OO tons less than in the corre· 
sponamg penod of last year. 

. Tr~de bet.ween the United States and the Birmingham Consular 
d tStn ct dunn~ tho quarter ending ;June 30th was of tho value of 
£207,453. Tht! was less than in the corresponding quarter of 
1892 by £23,3t5, or 10 per cent. Buttons chemicals guns 
a nd cycles . a re the. defaulting deJ?.artmen~, but prog;ess h~ 
been made .tn the shtpmonts of a~vt.ls, chains, bedsteads, hard· 
ware, and tron nnd steel. Those tmprovements in dollars have 
been- for Birmiogham-a~vils, from 19,891 to 25,041 : bedstead11, 
from 61,410 to 69,044; chams, from 2561 to 3025 · hardware froru 
39J03 to ?8,20~; and st~el and iron from 67,471 to 72,257. ' 

The. engtneenng and tron-founding t rades continue fairly well 
occupted. _Messrs. Cochrane and Co., W oodside Ironworks, Dudley, 
have obtamed a contract from the Plymouth Corporation Water­
works for 3000 tons o~ 25in. cast iron pipes, of the value of £13,01)9, 
Among_ other competitors were Messrs. J. and S. Roberts, of West 
Brom~'tcb, whosse _tender was very near this, being £13,387. 

Agrtculturol e_ngtneer:' speak well of the South American market, 
a~d .general ~ngtneers gtvo good accounts of the Cape demand for 
mtnmg macbmery. 

Mr. J oughins (Norfolk and Southern) : Last year we ordered 
from the ~aldwin Works one freight and one passenger compound. 
Th?se eogt~os _bnve_ been running about eight months. The 
fret~ht oogtne 1s domg whnt had .Previous!>' been done by simple 
engtnes of exactly the 81lme dimensiOns, recetved from tho Bnld\vin 
p_eople all!o. Wo keep an elaborate porformnnco sheet, nnd rely 
s1mply upon tha t performnnce sheet, not attempting to make 
any testa. We. find that there has been a uniform saving every 
month amountt~g to at least 20 per cent, in fuel. Wo do not 
find that. the 011 has been required more copiously. Tho repairs 
are practically the same ; that is, the runnmr roplllrs, But on 

?t'~r. We~ls : Mr. Forsyth spoke of tho rule given by English 
ongtoee~s 1~ regn~d to tho _size of. t he hi~h-pressure cylinder. 
T hey ~ve tt as ltn. over t ts_ equtvalent 10 a simple engine. 
The dtfference between a cyhoder 12in. or 13in. 10 diameter 
amounts to . about _18 or_ 19 per cent. 'But tho difforence 
between .a 20m. or 21m. cyhndor ts only about 9 per cent. So that 
the rule IS not a. correct one for the different sJZes, The rule is 
not. correct when you get up to those higher diameters. 

Mr. ~ledway: We have obtained good results from tho com­
pound m . regnrd to spark throwing. 

_Mr. M1tcbell: A track sub-foreman on our road told me that 
wtth. the ~ru;~lidntion engine formerly used on the hill when 
pusb10g trams 10 the dry season it required one or two engines to 
watch tho sparks and put the fi res out, Since tho compounds 
have boon used there a tiro is something never known 

On motion the discussion was closed. · ' 

NA\'AL ENGINEER APPOINTMENTS.- The follcwing nppointmonts 
ha"e boon made a t the Admiralty :-Staff engineer Josiah p 
Thomas1 to Devonport Yard, to date Jnly 1st; acting engineer' 
Henry A. Gedge, to the Traveller, to date July 11th. ' 

~RB_ITRATl~N CLAUSE IN CONTRAC'l'S.-In consequence of the 
ObJectton whtch was mndo to tho length of the arbitration clause 
prol?aro~ under tho. f!tat~tor~ powon: of the London Chamber of 
Arbttr_atton, for the !D.t<ortton in specificationts and contract.\< the 
Counctl have re-constdered tho clnuse and have now recomme'nded 
the ~so of the.~ollowing stipulation:-:' All disputes which ma arise 
relatmg to thiS ~ontra~t shnll be submitted to arbitration ~odor 
the rules for the time bemg of the London Chamber of Arbitration," 

Som? good ord~rs forvarious descriptions of machinery are under 
execution for lnd1a. 

NOTES FROM LANCASHIRE, 
(From our own. Corr~4.) 

ilfcuu:ltt8lei'.-Tbo inoroaaed weight of :buying reported 11 couple 
of weeks back h~ been only of very temporary duration and in a 
goo~ many Cf!Ses t t would nlmost seem that buyers have \,;en pur­
chasmg co~tde~abl1 beyond ~ctual requirements, and are not now 
~ble to takodoll\:ones of the tron they have bought. The result 
IS t~at makers t? no~ a few _instances, although full sold , a re 
a nxtous for spectficattons for tmmediate delivery an'J there are 
hero and there so~e low ;e-sellers, whilst spooulati~e merchants in 
odd cases are agam showtng a disposition to " bear" the market . 
~onoraiJy, ho_wevor, a. steady tone is maintained, and makers of p' 
tron d~ not gtvo wa~ to any appreciable extont. I n the steel trad~ 
hemn;tt~ nro show10g a tondency to ease down, and finished iron 
remams 10 a !'lore or I~ generally depressed condition. The 
threatened :Strike of colli~rs, except that it is necessarily a ve 
~en.oral topt~ of oo!lversatton, has so far been treated almost wi~ 
~ndttTorence 1!1 the tron t rade. In odd cases liBOrs of iron nre show· 
mg S?me anxtoty about their forward requirements and in one or 
tw? tna~nces tho da~ping down of furnacos is ~lked of, whil8t 
finiShed .tron makers 10 the present depre...~ed stnto of trade will 
stof thetr works rather than pay any appreciably higher prices for 
fue , but tho prospect ?f a genernl stoppage of t he pita certainly 
does not cause any aTlXlety generally. 

Tho Manchester Iron Excban~re on Tu06day was only moderately 
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attended, and a very quiet tone was reported all through. F'or 
pig iron there was vory liltle inquiry, with merchants here and 
tbero underselling, and some very low prices are occasionally 
quoted for outside broods offering here, but makers' prices gene­
rally remain firm at recent quotations. For local brands of pig 
iron makers still quote on the basis of about 40s. for forge to 41s. 
for foundry, less 2lt. at the works, but at these figures 
thoy nrc doing no Gusinoss of any weight. With regard to 
district brands offering hero, Lincolnshire makers are finn in 
quoting 39s. 6d. for forge, to 4ls. for foundry, not cash, d elivered 
Manchester, and although forge might possibly be bought a t a 
triBe nnder this figure, in foundry, makers are in most cases 
indiffet·ent about booking new business. For Derbyshire broods 
prices remain somewhat irregular, ordinary qualities being quoted 
at about 4l s. 6d. to 42s. for forge, and 44s. 6d. to 45s. for foundry, 
loss 2~, delivered M:1ncbester, but makers in one or two cases are 
asking quite ls. per ton above these figures, and for one of tbe 
leading brands quotations are altogether withdrawn for the present. 
For outside brands offering here prices remain without quotable 
chango from last week. Delivered equal to Manchester, good 
foundry Middlesbrougb is still quoted ahout 43s. 6d. to 43s. lOd. , 
whilst Scotch iron averages about 44s. 3d. and 44s. 6d. for 
Eglin ton, and 45s. 6d. for Glengaruock, net prompt cash, delivered 
at tbe Lancashire por ts. 

I n the finished 1ron there is no improvement to report either as 
regardo~ prices or demand. I n most cases for~e proprietors report 
only a very slow band-to-mouth business still coming forward, 
and for delivery in tho Manchester district Lancashire bars do 
not average more than £5 7s. 6d., and Staffordshire £5 l Os. to 
£5 12s. 6d.; Lancashire shoots, £7 to £7 5s.; and Stafford~:~biro, 
£7 7s. 6d. to £7 lOs.; Lancashire hoops, £5 17s. 6d. for random, 
and £6 2s. 6d. for special cut lengths, delivered in the Manchester 
district. 

Only a very limited business is reported in tbe steel trade, with 
rather an easier tone as regards raw material. Upon small con­
sumers' parcels of good foundry hematite makers quote about 64s., 
loss 2A, delivered Manchester ; but for quantities there would be 
ready- sellers at under this figure. Local makers of steel billets 
book occasional orders at £4 4s. not cash, delivered Manchester; 
but they are undersold by other districts, and in steel boiler plates 
prices remain nt about £6 5s. to £6 7s. 6d., delivered to consumers 
10 this district-with tbo top figure only, however, in special cases. 

T he position generally throughout the engineering trades of this 
district remains about stationary. The returns of t.he engineering 
trades union organisations have for several months past shown very 
little variation in the number of unemployed members, whilst tho 
reoorts received from the various dtstricts connected with th" 
societies show no material chango in tho general condition of trade. 
T he Amalgamated Society of Engineers repor ts this month n slight 
decrease in the number of out-of-work members on the books, 
although not sufficiont to bave any appreciable effect, the por­
ceota~e of 6A to 7 out of the total membership in receipt of 
donation benefit remaining practically tho same as 1t has been for 
some time past. Much the same report is issued by the Steam 
Engine Makers' Society, tho returns showing about. 4 to 41\ per 
cont. of the members in receipt of out.-of-work support, ancf they 
bavo not varied to any appreciable extent for the last three 
months. The returns wb1cb have recently been collected in 
other quarters as to the condition of trade generally are to 
the effect that throughout almost all branches of engineering, the 
last twelve months bas generally been unsatisfactory. Firms 
manufacturing specialities have been ke{lt fairly well employed, 
but trade in other directions has been qwot, and has shown 11 con­
tinued falling off. So fnr as labour questions are concerned, thoro 
has not been much disturbance in the relations between employers 
and employed, but reductions in wages have been the order of the 
day. F'rom what I gather amongst the engineers in this district 
heavy stationary engine builders continue generally well supplied 
with work, and most of tho large firms are fairly busy. In other 
branches, however, trade at the best is only moderate. Machine• 
tool makers, where they are tolerably well off for work, are only 
kept going from hand to mouth, whilst many of the firms are short 
of orders. Boilermakers are not getting quite so much work as 
they have done recently, acd locomotive builders continue very 
alack. 

In the coal trade the wages question is, of course, just now the 
matter chiefly engaging attention, and there is a generally settled 
conviction that tho proposed reduction of 25 per cent. will be 
followed by a strike. So far as the result of the pit-head meetings 
held by the men in this district is known, there IS a strong deter­
mination against acceptin~ a reduction of wages, whilst on the 
other hand most of the collieries hold exceptionally heavy stocks, 
which they are anxious to get rid of, and many of the colliery 
owners a.re consequently rather desirous than otherwise for a 
general stoppage. So far the prospect of a strike has brought for­
ward no appreciably increased demand except for engine classes of 
fuel\ supplies of which have been sca_rce for a considerable time past. 
Durmg the week there bas been qu1te a keen pressure on the part 
of consumers to get in extra forward supJ?lics, and in view of these 
a substantial advance upon recent quotations has been readily paid. 
Generally, prices for all descriptions of engine fuel have been 
advanced 9d. to ls. per ton, burgy now fetching 7s. ; best slack, 
6s., and lower qualit1es, 4s. 6d. to 5s. per ton at the pit mouth. 
Where consumers have not been able to obtain extra supplies of 
engine fuel, they have taken through-and-through coal, which is 
still obtainable at very low figures, averaging about 6s. 6d. per ton 
at the pit mouth. 'Apart, however, from the extra quantities taken 
off the market for ongino purposes, there is no appreciably 
increased demand for round coal, and neither merchants nor con­
sumers are showing much anxiety at present as to future supplies 
either of house fire qualities or forge coals. Prices are perhaps 
showing more firmness, but there bas been no quotable advance, 
best Wigan Arley coal being still readily obtainable at Us. to 
11s. 6d., Pemberton 4ft. and seconds Arley, 8!!. 6d. w 9s., with 
common round coals ranging from 6s. 6d. to 7s. per ton. Pits are 
not working more than three to four days per week, and even 
whore colliery proprietors would be glad to run tbe full time with 
a view of ~etting in stocks, the minors decline to assist them in 
this directton, although hero and there stocks have been put down 
pretty freely d\lring the last week or so. 

The ahippin~ trade remains without improvement, buyers being 
evidently dub1ous about the present wages movement, and cer­
tainly they are not at all eager to place out orders. Consequently, 
w effect sales, very low prices have still to be taken, 7s. 9d. to 8s. 
bein.g about the average figures for eteam coal, delivered at tho 
ports on the Mersey. 

.Barrotc.-The business in hematite pig iron during the past few 
weeks has been of small account, as there is neither a good 
demand on homo or on foreign account, and colonial and con­
tinental inquiries are on a small scale. 'fhere is no business doing 
for forward deliveries, all the sales bein~ on prompt account. 
Bessemer is the only quality of iron which 1! at present finding a 
market. In forge and foundry iron there is no tra.de doing, and 
these qualities of metal ore not quoted. Bessemer Mixed Nos., 
however, aro a t 46s. 6d. not f.o.b., but warrant iron is quoted at 
448. lOd. net cash, while sellers are at 44s. 8d. In the district cnly 
35 furnaces are in blast, and 42are etanding idle. Stocks are very 
steady, and show no increase en the week, remaining in warrant 
stores at 62,811 tons. It is believed that prices will show a further 
decline before any improvement takes place. Makers a ro not 
di.sposed to increase tho output, because there is no prospect of any 
accumulation in stocks boing realised at any reasonable futuro 
date at improved values to those now ruling, and it is admitted 
that these do not afford any margin of profit except in cases whore 
emolters are favourably 11ituated. 

Iron oro is in very quiet demand. Ordinary qualities are quoted 
at&. 6d. to lOs. 6d. per ton, net at mines where the out_Put is 
exceedingly SJDall. Spanish ore is in quiet demand, with pnces at 
98. 6d. per ton delivered. 

Steel makers report a quiet trade in many departments, Orders 
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are fairly sustained for heavy steel rails, and makers are fairly -well 
sold forward , prices this week being ~uoted at £3 17s. 6d. por ton. 
Light rails are quiet. Steel sbipbuild10~ material is neglected, and 
no orders are held by makers in this district, the mills being 
stopJ?Od· Billets, blooms, and slabs are in quiet demand. Tin bars 
are m fair request, and in large output. Prices a re steady at 
£4 per ton. 

Shipbuilders and engineers are badly off for orders. They a re 
quoting for some ordeM now iu tho market; but it is generally 
considered that, to secure new work, builders must be ready to 
work at a loss, and this they are disinclined to do. 

Coal and coke cue in quiet request; but prices are steady and 
higher rates are expected, in view of tbe anticipated crisis in the 
coal trade. 

Shipping is quiet, and the tonnage of shipments is below tho 
average. 

THE SHEFFIELD DISTRICT. 
( F1·om O'llr oum Corrupondent.) 

IT is expected on both sides that there will be a severe struggle 
before the wages difficulty in the coalfield is settled. All tbe 
notices in the district have now gone in, and there will be nothing 
more done until about the end of the month, when the time comes 
for the men to throw down their tools and leave work. Tho minors 
say that they are quite prepared to take this course, and tho coal­
owners are equally determined to adhere to their demand fer a 
25 per cent. reduction. T he immediate result is to cause better 
employment at the different coUierioll, Manufacturers have been 
busy ~tacking for some time, and it is evident from tho huge 
supplies which a re being laid in that a long stoppnge il! 
anticipated. Tho result seems to suit both sides, nlthougb one 
would thi.nk it could scarcely do so; still the men declare that the 
increased work will find them funds to enable them to "play," 
and the large consumers say that tbo stocks tboy are accumulating 
will enable them to keep such depo.rtmen!s going as they cannot 
well stop. At tho same time, however, careful arrangements a re 
being made to relieve as much ns possible the pressure in depart.­
ments of the mills which would ontllil nny consumption of coal 
which could be avoided. The customers are being asked to exercise 
patience during the stoppage, and orders will be withheld until the 
pita resume working. As usual, the heaviest loss will fall on those 
who have nothing to do with tho etrike. A largo number of 
artL'Illns will be thrown out of employment, and in many colliery 
villages the tradesmen and merchants will suffer severely. The 
miners can scarcely husband as much of tboir earnings as will tide 
over the time of idleness, and financially strong as the Miners' 
Associations at p resent ore, they could not keep their men and 
families a fortmght with all the funds nt their command. 

I have already stated the claim of the coalowners for the reduc­
tion, which is, brie6y, on account of the large decline of trade in 
their districts, the great falling in values, nod the inability to 
compete for contracts. It is admitted that in Yorkshire and the 
Midlands generally the f ull 40 per cent. advances are still being 
paid, and that in the North of England and in Wales these have 
been mainly cleared away. The reply to this on the part of the 
miners' leaders is that they are not responsible for the decline in 
values. They say that it is all owing to the coalowners having 
engaged in reckless competition, _and thus pl_ay~d in~ the hands of 
the large consumers. They dechne, to put 1t 10 thou- own words, 
to " throw away their labour because employers have thrown away 
their profits." On behalf of the men it il! further pointed out tbnt 
in June of 1890 exported coal realised an average prico of a frac­
tion under 12s. 8d. per ton ; in the same month of 1891 the price 
was 12s. lid. per ton ; 1892, lls. 4_ld. per ton; 1893, 9s. 4fd._e~r 
ton. This shows a decline of 2s. per ton on the year, of 29. lSid­
on two years, nod of 3s. 3!<1- on three years. It is urged that tbe 
tonnage sent out of the country last month was larger than in tbe 
corresponding period of the three previous years, and the avornge 
price l fd. higher per ton than in the month of May. Tho miners, 
therefore, state that the decline, wbicb had been continuous during 
three and a-half years, ceased last month, nod that there was a 
turn for the better. 

The railway companies continue to place their large contracts. 
The Manchester, Sheffield and Lincolnshire Company are still 
holding their hands, but the Midland have arranged for the 
remninder of their contracts with Derbyshire collieries on terms 
equivalent to those they have ma.do with Yorkshire coalowners. 
These were for a supply extending over a period of twelve months 
at~ reducti~n of !bout 2s. per too. Tbe Sheffield Gas Co~p~ny1 
wb1ch requtres ltO,OOO tons per annum1 have, as usual, dtVlde<t 
their orders among several local collien es. Supplies have been 
arranged for on a basis of l s. 6d. to 2s. per ton less than 
last year. Quotations at the pits "ary 'I'Ory considerably. 
Silkstone coal is quoted at 8s. 9d. to 9s.; and large quan­
tities have been sold at a good deal less than that; screened 
Flockton coal is priced at 8s. 9d. to 9R. ; ordinary qualities, 
Ss. to 8s. 3d.; thin seam, 6s. 6d. to 7s. at the pits. Consumers in 
inland towns complain of tbe high prices which they have to pay 
for supplies. Barnsley and Sheffield, which ore in the heart of tho 
South Yorkshire coalfield, pay from 12s. and 13s. to 15s. 6d. and 
16s. per ton. Tho London demand for coal has somewhat improved 
since last week, and more is being done in the Midland and 
Eastern counties, consumers being evidently apprehensive of 
obtaining supplies while the strike is proceeding. There is also a 
better demand for steam coal, quotat1ons for which are now fairly 
active. Engine fuel can be bought at from 5s. to 5s. 4d. per ton, 
and smudge at about half the price. 

There is no improvement whatever in the heavy tra.des. The 
turn of the year brings a little more firmness in the iron markets, 
and several of our steel houses have been favoured with welcome 
orders recently. On the whole, however, not more than half time 
is being worked in most of the largo establishments. I n the file, 
edge tool, saw, sheep shear, and similar trades there is an average 
business d oing. Cutlery and plated goods are in less request, 
although more has been done this season with the seaside and other 
health resorts, owing to tho continued fine weather having 
favoured boardin~-bouse keepers, hotel proprietors, and others, 
whose prosperity ts chiefly dependent upon tho weather. 

The quantity of exports to the United States from the Sheffield 
consular districts, during the quarter ending June 30th, are 
diMppointing. Tho total value was £115,357 as compared with 
£122,427 in the corresponding quarter of last year, thus showing a 
decline of £70i0. Cutlery amounted in value to I:1.7,780, which is 
a falling-off of £5310. Steel exhibits a slight improvement, the 
value exported during the last three months being £6~,281 against 
£66,896 10 the corresponding period of last year. 

Air. George Cooper, of the Electric Works, Wicker, Sheffield, bas 
patented the "Acme Ventilator and Chimney Top," which, after 
exhaustive experiments, is declared to be the most powerful and 
reliable in the market. It consists of a number of shields which 
are riveted to a common axis, and eo ar ranged that they cover up 
in a radial manner the whole of the opening at the top of the a1r 
abaft, s~ being loft between tho edges of each shield. In this 
way 1t stgni6es not in what direction tbe wind travels, a continuous 
and powerful up current is cre.'\ted. Down draught to the chimneys 
is prevented, and tho ventilator acts offoctivoly in increasing tho 
up-current in the chimney-fino. Mr. Coopor bas already important 
orders in band for theatres and other public buildings, and M his 
invention is adapted for all kinds of bouse bnildin~, ships, railway 
carriages, as well as for drain and sewer ventilation, he is making 
arrangements for tho production of his apparatus on an extensive 
ecnle. 

Mr. R. Bennington Bedle, the Now United States consul, bas 
arrived in Sheffield, and commenced tbo duties of his office. 
Mr. Benjamin Tolson, the retiring consul, was entertained to 
a farewell banquet by the leading inhabitants of tho town on 
Tu~day. The mayor presided. 

Professor Ripper of tho Sheffield Technical School, accompanied 
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by Mr. R. A. Hadfield (Hadfield 's Steel F'oundry), leaves in the 
Campania for Chicago; Mr. Atkinson, the master -cutler, left on 
Wednesday. 

TB E NORTH OF ENGLAND. 
(From O'llr OtDn. Corru~.) 

Ox the whole the trade of this district shows improvement on 
last week, but still must be d escribed as quiet. Buyers a re sl~wly 
regaining confidence, and speculators a re not so ready to offer 1ron 
for sale, but they seem to be diltposocl to hold what they ba~e !or 
the higher prices which ar~ e~pected when the autumn s~1ppmg 
season arrives. A dull penod 10 J uly creates no apprehension, for 
it is usual this month being as it wero between seasons, and we 
may look f~r tho fluctuations in values heing wit_hin '?arrow com­
pass tbougb in tbe main the tendency of pnces JS upwards. 
On 'this n.ccount merchants will not offer to sell for forward 
delivery at lower prices than will be accept?d for prompt, 
as the chances a re that they would be constderable losers, 
and makers also will not take less for forwnrd tban f?r 
prompt delivery. It bas been common for second hands to sell ptg 
tron for forward delivery at loss than will be accepted by the pro­
ducers but tho "bears" find they cannot safely undersell the 
mal:e~ because in tbe first place they, the "bears," have very 
little ir~n in their own hands, and in the next it "'-ill probably be 
difficult to procure any at oven present prices when the_ ti~e 
approaches for delivery. Thus the producers are able t:o m_nmtam 
their quotations better than usual and the~ are not moline~ ~ 
grant concessions, because No. 3 cleveland p1g at 35,., though 1hs 
ls. above tho recent minimum, is not at_a remun~rative figure, and 
certainly it is not relatively at so h1gb a pnce ns coke. The 
ironmastor bas to pay 12s. per too, delivered in the Middlesbrough 
district for good Durham blast furnace coke, and it is jfeoerally 
reckoned that tho price of No. 3 pig should be three ttmes the 
rote for coke. No.3 should therefore be at 36s., but is only 35~. 
at most. And tbe situation is worse if we look at forgo q~­
ties, for they are proporti?naooly cheaper than No. 3, and if 
money is not to be made w1th No. 3 at 35s., there must be con­
siderable actual loss in ba"_ing to sell g rey forge nt ~2s. 6d., for 
it costs as much to produce It as to produce No. 3. Wttb No. a at 
35s. grey forge ought to be at 34s., or 1s. less, but it is now 
at is. 6d. less, there being so little sale for it, on account of the 
very slack condition of the finished irun trade. And the cost of 
production of pig iron ~ likely to be higbe~, i! the difficulty 
with the colliers in the Midlands and other d1stricts affected by 
the proposed reduction ends in a strike, because the scarcity of 
fuel must lead to higher prices for it in all the districts that 
are working, and that being so, coke will probably go up in 
value, and the consum_ers of it will ha':e to put up tho pric~ of 
their products. On this account thoro IS more des1re to buy 1ron 
for forward delivery. 

Makers of Cleveland pig iron have been able this week to secure 
better prices for their No. 3-the standard quality-fully 35s. per 
ton for prompt delivery being pa~d, but merchants and tiOJ?le of 
the producers have also dono busmess at 34s. 10~. for delivery 
over this and next month, and buyers have been very ready to give 
34s. 9d. Tho price of Cleveland warrants bas altered very little, 
keeping about 35s. 3d. cash. No. 1, which is scarce and cbiefiy 
required by the Continent, is at 37s. 6d., and No.4 foundry 33.'>. 9d.1 
while grey forge can beboughtat32s. 6d., mottled at32s.3d., antt 
white at 32s., all for early f. o.b. d elivery. East Coast hematite 
pig iron is in better demand, on account of the greater activity at 
the local steel works, and the hearyo shipments to Russia and I taly, 
while Sheffield consumers are buy10g more freely. The price of 
mixed numbers bas therefore been firmly maintained at 43a. 6d. 
per ton. PiA' iron exports have this month slacked considerably, 
as up to Wednesday night they had reached 31,070 tons, as com­
pared with 41,856 tons in June, and 60,253 tons in May, both to 
12th. One reason for the falling off is, that less is being sent to 
Germany, which is the chief continental consumer of Cleveland pig 
iron, and some part of this decrease is due to the dry season, on 
which account the rivers, &c., are so low, that the barges cannot 
be loaded to their full ca{lacity, and it takes two or three times the 
number to convey to the mterior tbn.t would be required ordinarily. 
This, of course, increases the expense of carriage, and it does not pay 
tbe consumer to get the iron. rt would not pay to convey tbe iron by 
rail from the port of debarkation to the works, as they would be too 
costly, though railway rates are much more reasonable than in this 
country. Scotch consumers are taking very little Cleveland iron 
this month, as work is interrupted by the various local holidays 
which are common at this time of the year. Though the exports 
are quiet and production in maintained, not much iron is being 
lodged in Connal's warrant stores, the quantity held on W ednesday 
night being 70,999 tons, or 1514 tons increase this month. 

The Middlesbrough Ch11mber of Commerce reports that at that 
port there a re 92 furnaces erected, of which 68 are in operation, 
44 producing Cleveland iron and 24 hematite, spiegel1 &c. Tho 
output of pig iron for the past bnlf year , as compared w1tb that for 
the corresponding six months of 1892, has been:-

1893. 1892. 
Tons. Tons. 

Cleveland pig iron .. .. .. .. 629,236 .. .. .. 268,942 
Hematlu, &c., pig iron .. .. .. 402,000 .. .. .. 169,000 

1,031,286 487,942 
The small production last year was due to tbe strike of Durham 
colliers, wh1cb paralysed trade for about three months. The stock 
of Cleveland p1g iron held on Juno 30th at Middlesbrough wa.s 
186,.909 tons, an increase of 83,933 tons for the half year, and they 
have thus doubled. The pig iron exported reached 435,013 tonsi 
against 295,618 tons in 1892. or manufactured i ron and stee 
68,415 tons were exported, and of steel 124,161 tons-total, 
192,576 tons, as compared with 118,689 tons in the first half 
of 1892. T he Middlesbrougb pig iron makers imported 659,070 
tons of foreign iron ore, chiefty from Bilbao, as compared Y.-itb 
301,472 tons in tho corresponding period of last year. Middles_ 
brougb exported during tbe half year 28,501 tons of basic slag 
79,914 tons of salt, and 5900 tons of chemicals. Tho Middles• 
brougb shipbuilders launched eleven ves'iels of 12,784 tons gross­
register tonnage and 1511 nominal horse-power during the half 
year, the record for the corresponding half of last year being 9260 
tons and 1031 nominal horse-power. 

The finished iron trade is still without improvement ; in fact, 
there is less doing than there was in plates and aJ?gles, and prices 
have become weaker, £4 lOs., less 2~ per cent., bemg quoted, and 
orders have been accepted at loss than that. It is tho steel plate 
and anglo manufacturers that have derived all the benefit from the 
revival in shipbuilding, and their prices have advanced, while those 
of iron plato makers have declined. Thus it comes about that while 
a few months ago iron and steel plates wore practically at the same 
price, now thoro is 12s. 6d. per ton difference, steel plates having 
tncreased is. 6d., while iron plates have fallen 6s., and yet with 
this difference builders prefer to take steel plates. Angles have 
not moved up to a like extent, and are to be got readily at £4 15s., 
less ~ per cont., for steel and £4 lOs. , less 2:\ per cent., for iron 
both f. o. b. ~ 

Shipbuilders nrc doin~ an improving business, and are likely to be 
more fully occupied dunng tbo autumn than they expected ; but 
still their yards will be far from being fully employed. The 
number of orders recently given out, though considerably greater 
than they have been for a long time, are yet much below the capacity 
of tbe yards. AB a matter of fact, to keep the shipbuilders fully 
employed in tho North of England requires the placing of an 
order for a 2000-ton vessel every day on the average. Tho Middles­
brougb builders appear to have d ono very well during tho past half­
year, and at. Hartlepool there is greater activity. Messrs. R. Irvine 
and Co., of W~t Hartlepool, have secured an order for a cargo 
steamer of 8000 tons from Messrs. G. Pyman and Co., of that town. 
Tho Tyno Iron Shipbuildini Company will build two very lafie oU 
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steamers for Messrs. Hunting and Co., of Newcastle. Palmer's 
Shipbuilding and I ron Company have this week completed and 
despatched to Portsmouth tho new first-class line-of-battle ship 
R0:10lution, tho order for which they received only thir teen months 
ago. The Resolution io; one of tho largest battleships afloat being 
380ft. long, 75ft. broad1 27ft. 6in. mean draught, and 14,150 tons 
displacement. She is built entirely of steel, the stem, stern post, 
rudder, and sbo.ft brackets being formed of cast steel. The bull is 
divided into 2'20 watertight compartments. The SArno builders 
have at the same timo been constructing H. M.S. Revenge. 

Messrs. Clarke, Chapman and Co., of Gnt~sbead, ba>e completed 
n. new petroleum engine for the hunch of the s.s. Midnight Sun. 
The engine is the patent of Mr. E. Butler, noel although one of the 
la~est of its kind yet made, it is <m(>able of being instantly s tarted. 
Tbts is effected by me.."lns of a sprmg apparatus attached to the 
engine, which i wound up a few turns by band, and when it is let 
go the spring i . released, and the engine io~tantly c~mmeoces i~ 
work. The engme can be got ready to start 10 ten mmu~, and tt 
can readily be reversed, there being provided a ~ear, the particu­
lar feature of wbicb is, that it is only used for gomg astern. This 
gear is put out of action when the vessel is going ahead. The 
engine worked successfully at the trial trip on aturday. 

The North Bitchburn Coal Company hove.> bought the two pits in 
south-west Durham belonging to the Ackland Iron Company, 
Middleshorougb. 

The Bill enabling the North-Ea..,tern Railway Company to pur­
cb~e the Bull Docks fnr .£"-l,OOO,OOO bas now passed the Commons, 
htwmg already gone through the Lords. The opposition to the 
amalg~matioo contended tbat there was danger of the railway 
favounng one port at the expense of other ports, by giving low 
preferential rates in one or other case. Provision was mo.de to 
guard against this by t.be insertion of a clauso giving jurisdiction to 
the Railway Commissioners. 

NOTES FROM SCOTLAND. 
(From our own Corrupundent. ) 

THE Glaslow pig iron market bas been quiet, with only a moderate 
business in l:SCOtch warrants between 4ls. S~d. and 4ls. ;Ad. cash. 
The demand for Cle,•eland iron bas been limtted at 35s. to~35s. ld. 
cash. Scarcely noy business has been done in hematites. Cumber­
land heMatite is quoted 44s. 8d., and .Middlesbrough hematite 
42.3. lOki. to 43s. 

1'be ~prices of makers' iron are as follows :-G.M.B., No. 1, 
42.s. 6d. ; No. 3, 4ls. 9d.; Carnbroe, No.1, 43s. 6d.; No.3, 42s. 6d. ; 
Clyde, Gartsberrie, and Calder, Nos. 1, 4is. 6d.; Nos. 3, H s. 6d.; 
Summerlee, No. 1, 48s. ; No. 3, 45s. ; Langloan, No. 1, 53s. 6d. ; 
No. 3, 45s.; Coltness, No. 1, 53s. ; No. 3, 47s.; Glengarnock, at 
Ardrossan, No. 1, 4&.; No. 3, 43s. 6d.; Dalmellington, No. 1, 
45s. ~-;No.3, 43s. 6d. ; Eglinton, ~o.l, 44s. ; No.3, 43s.; Shotts, 
at Lettb, No. 1, 5ls.; No.3, 48s.; Carron, at Grangemoutb, No. 1, 
62s. 6d.; No. 3, 46s. 6d. 

The shipments of pig iron from Scottish for ts in the past week 
amounted to 6847 tons compared with so; in the corresponding 
week of last year. There was despatched to Italf, 610 tons; Ru._o;gia, 
425; Hollan~l 420; Canada, 330; Germany, 2:>6 ; Australia, 110 ; 
France, 85 ; united Stote<J, 50; India, 35; South America 30 · 
Belfrum, 20 ; other countries, 280 ; the coastwise shipments being 
419t tons, against 4207 in the snme week of 1892. 

SiJ?Ce last report two furna~s b~'l"e been put out in Coltoess for 
~P_IItrs, and the tota_l now b)O'I'ltng m Scotland is 69, compared with 
14 lD the correspondmg week of last year. The number making 
hematite bas been reduced from 24 to 22, and there a re 45 produc­
ing ordinary and special brands and two basic iron. 

The steel trade is fairly employed, but somo of the works have 
al ready_sbut down for the annual trade holidays, and the whole of 
them wlll be closed before the end of the week. Se'l"ernl addi­
tiona! orders for sbipbuil~ing steel have been \'la02d, and prices 
remrun steady on the b."ISIS of £ 5os. to £5 17s. 6d. for ship plates 
less 5 per cent. discount for delivery in the Clyde district. ' 

As i_ndicative of ~be wide difference. which may exist even in 
these times of low pnces between the esttmates of shipbuilders it 
may be interesting to note that in the offers made lately for a ~o­
trnct to build several sailing ''essels there was a disparity of no 
less than £15,000 between the big best and tho lowest offerer. 

The bar iron trade is steady with a fair amount of work and it 
is expected that business will be more active o.fter the b~lidays. 
Makers qu<;>te the lowest grade of common bars £5 ; second grade 
£5 ~s.; btghest grade, £5 7s. 6d. ; be~t bars ranging up t~ 
£5 1t'>. 6d.; all less the usual 5 per cent. dtscount. 

The associated sheet makers ~f ~cotland. bel~ a meetinl{ the 
ot~er day for the purpose of revtewtng t.be sttuation and revtsiog 
P" C:OS· ~t np~red f~m . the statements of the makers that 
husmess tn thts branch tS 10 a comparatively healthy state and 
~t w~ resolved to maintain prices on the basis of £i 5s. per ~o for 
1ron smgles, and £ 7 15s. for steel singles. The opinion was gener­
ally express~d that the n~rangomeot for the regulation of Indian 
exchange Wll~ eventnally tmprove the demand for that market. 
Much_ was ~trl at the meeting alluded to \vitb reference to a 
prac~ce wbt~b ~as grown up a~ong certain shipping companies of 
10va~ably s1gmng for the dehvery of goods as" wet and rusty," 
even m the finest of weather. It is alleged that upon the strength 
of these entries claims have been made of an altogether unreason­
able nature for abatement of price, and that some makers have 
lately bad to pay consi~erable amoun~ in this way, wiping out any 
profits th~y bad m!lde 10 the transactiOns. The meeting resolved 
that cer~n _of tbetr nw;nber s~ould make a strong repre.~entation 
to tbe sb1ppmg compan1es nga10st this practice and if that should 
not be etf':ctunl1 to transfer their shipments td otb~r lines. 

The busmess 10 malleable tubes ba.s been steadily improving and 
some goo? orders have been received within the last few days. 
The Admtralty order bas gone into Messrs. Marshall and Sons of 
Gl~ow. The firms in the Coatbridge district a re reported ~ be 
spcc1aUy busy. 

Messrs. R. Laidlaw and Son, of Glasgow, have obtained an order 
for 3395 tons of cast iron pipes, various sizes, for tho new hydraulic­
power system of the Glasgow Corporation. The valves of the 
sam e contract bo.ve been placed with Messrs. Blakeborougb 
and Sons, Brighouse, Yorkshire, and the bolts with P. and W. 
MacLellan, of Glasgow. 

The iron and s~eel manufactured goods shipred f rom Glasgow 
emb~ced locomotives worth £16,500 ; sewing machines, £3520 ; 
macbmery, £ 10,425; steel goods, £6980; and miscellaneous iron 
goods, rn,270. 

THE ENGINEER. 

places, but a slight increase at Swansea. Coke shows an increase 
at Cardiff and Swansea, and a decrease at Newport, Mon. 

The half-year's work shows well all round. Cardiff bas shipped 
over six million tons of coal, 18,481 tons of iron and steel, 48,101 
tons of coke, and 161, 51 tons of pat Ant fuel. Newport comes next 
with 1,454,941 tons of coal, 11,098 tons iron and steel, 2626 tons of 
coke, and 25,977 tons {latent fuel. Swnnsea despatched 745,972 
tons coal, 1006 tons tron and steel, 1557 tons of coke, and 
157,284 tons patent fuel. The salient fP.cts of the returns are, t~at 
Cardiff bas got into lirst place for iron and steel, Newport bavtng 
formerly held that position, and that in patent fuel there is a closer 
tie botwoon Cardiff and Swansea, Swansea being formerly the 
sh~er of the larger quanti ty hy o good round number. 

t week being ·• .Mabon's," there was a considerable falling-off 
in shipments, the total from Cardiff amounting only to 235,754 tons. 
Generally, the sl.eam coni trade is active, especially as regards best 
qualities. Prices are well maintained, and I have beard it ex­
pressed, confidently, that tbe next audit is to show a small 
advance. Latest quotations at Cardiff were :-Best steam, lOs. to 
lOs. 6d.; seconds, 9s. 6d. to 9s. 9d.; inferior, from &. 6d. House 
coal prices generally are maintained, though I have beard low 
prices quoted for secondary kinds. Rbondda No. 3 is still at 
9s. 9d. to 10:>.; brush, 7s. 9d.; small, 6s. 3d.; best small steam 
commands 5s. 6d. Some of the larger house collieries have signi­
fied that next month there will be l s. ad¥ance in price. It is 
stated that the Llaobradacb men have joined the South Wales 
branch of the Miners' General Federutioo. 

In steel, as shown by the June returns, there is a favourable 
turn, though not so st rongly marked as could be wished. Home 
rails are in improved demand, and a good make of steel bar con­
tinues, particularly at Cyfurtbfa and at Dowlais. Most of the 
works are fairly placed. There is no mo,•ement yet at Rhymney or 
Tredegar. There bas been again a good deal of pig and bar im­
ported, and the competition with theW est Coast is snid to be keen, 
though it is admitted that Welsh steel tokes higher rank in regard 
to quality, and is found by the plate workers to be better adapted 
for their work. 

The q_uot.ations mid-~eek on Swanse~ Exchange were as follows : 
Steel r:nls, heavy, £3 I ts. 6d. to £4 ; hgbt, £4 12s. 6d. to £4 15s. ; 
these figu res may probably le."ld to busioe...o;g later on. Steel sheets, 
J::.7 to £8; iron, £6 lOs. to £7 lOs. ; Bessemer tin-]Jlate bars, 
£4 7s. 6d. to £4 lOs. : Siemens, £4 lOs. to £4 17s. 6d. Block tin is 
down ngnio ; latest £82 2s. 6d. to £82 7s. 6d. Tin plates are in 
good demand, but.witb no alteration in prices; latest, Bessemer, 
lls. 9d. to 12s.; Stemont>, 12s. to 12s. 6d. ; ternes, 21s., 22s., 2:3s.; 
best charcoal, 13s. to 15l!. 

That we are on the eve of a change of prices is very e¥ident, as 
shipments a re on the increase, and stocks visibly lowered. L:l.st 
week the shipments totalled 12"2, 797 boxPs, and as the make only 
amounted to 93,889 boxes, stocks were lowered by close upon 
30,000 boxes. With present stocks down to 169,803 boxes, it is 
clear that a few weeks extra run would literally sweep the ware­
houses. 

Coke and patent fuel prices remain. Iron ore is in ~ood demand, 
from lOs. to lls. 6d., best Rubio commanding the btgbest figures. 
Anthracite is improving Swansea last week shipped 3600 tons to 
Sao Francisco. Spec~ation continues to be exercised in the 
matter of the field of anthracite being favou rable for Milford Haven 
shipping, and some develo{>ment by Glamorgansbire coalowoers is 
under discussion, aLco a p rOJect for a line of steamers. Best con­
tinues to be quoted at 12s. 6d. to 13s. 

Swansea shipping for June last is being unfavourably contrasted 
with the results for June, 1892, there being a decrease of 3'~223 
tons on the whole trade, coP.) being less by 23,751 tons, and patent 
fuel 7846 tons. Newport coal returns for last week were a fair 
average. 

The theory, broached by Mr. Galloway and Mr. Herbert Kirk­
bouse, of the material aid given by coal dust to the increase of the 
'I'Olume of an explosion, was again mooted at a genernl meeting of 
coJJiery officials held on Saturday at Pontypridd. There was a 
valuable paper read on the subject by Mr. W. Thomas, of 
Ynys~i~ collieries, which is to be published. There was a consensus 
of opiD\On that coal d_us t took an important part in explosions. 
A vote of sympathy w1th Dew11bury bereaved was pa&!ed. 

The probability of the formation of a Harbour t rust for Cardiff 
for the corporation acquiring the docks, and then to carry out ~ 
elaborate extension, are prominent subjects of discussion at present 
advantage having been taken of the visit of the Naval Architec~ 
to again bring the subject forward. 1t will be remembered that 
some time ago I rererred to an intention on the part of the 
Harbour Trust Como1ittee of the Cardiff Corporation to formulate 
a scheme that might po..'ISibly be accevtoble. I now learn that two 
schemes have been sketched out. One is the docki.f!ing of the whole 
of the East and West mud, with a low-water entrance carried out 
heyo_nd Pen~rtb Head. The other scheme is for the Ely river to 
be dtverted m_to the Ta1l', at a point near the Windsor Slipway, 
a!ld the combtned waters be confined betwet:n two walls running 
n ght d:>wn to Penartb H ead. This scheme would allow of the con­
st ruction of two large docks, one on the East and West mud and 
the other to the east of Cardiff fiats. Provision for entering and 
l~ving by two _l~ks 1000ft. long. Probably we shall bear more of 
this after the VlSlt of the Naval Architects bas ended. 

I am glad to bear that the electric winding at Plymouth is now 
~ery regul~r and perfe?t, and should certainly be visited by all 
mteres~~ to the extenston of electricity to colliery working. 

The vtstt of the Naval Architects to Cardiff for the first time in 
their his~ory bas been a very acceptable event. Up to Wednes­
day e_vem.ng a good_ deal of work had been accomplished, in the 
contnbutJon <;>f vanous papers and visits to important places. 
Under the gwdance of Str W. T. Lewis the East and West Bute 
Docks were thoroughly inspected. ' 

There is no improvement in the outlook of the coal question in 
the Fores t of Dean. 

NOTES FROM GERMANY. 
(F rom 01(r own Corr~t.) 

THR iron and steel trade o\"er here remains in much the same 
depre ed condition that ha~ been reported for so long past. 
Buyers have very .few reqwremeots, and will only place the 
smallest orders, w~le at the_ same time makers in many cases 
cannot ~11 !lt ~e pnces at which consumers are wanting to buy. 
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may still be r~garded as fn!rly regular and. satisfactory. Ba.eie 
price for bars IS 160f., for gtrders 170f., wbtle plates a re quoted 
200f. p. t . 

On the Belgian iron market the demand for pig iron is >cry 
slack ; although prices ~ave goo~ down so low tbnt a p~ofit is now 
quite out of the question, a sttll further decrease 1s generally 
expected, others have sold the production for third quarter at 43f. 
p.t., while ~p to do~ 44!. was the price quoted: A. ,·ery general 
complaint tS made m the finished 1ron and engtnoenng branch of 
the excessive competition of German firms. lAst week, for 
instance, sheets were offered at 176f. per t :m, free Li~e, which is 
only lf. p.t. bigbor than the price the Belgian makers asked. 

On the Belgian coal market a quiet but regular bw.;oess is done. 
The selling of 490,000 t. engine coo.! for the Belgian State Railwny~o 
forms the event of the week. 

The price for common sor ts of coal bas risen 0·25f. p. t. Thoro 
is much German coke sellin~ on the Belgian market, which, 
nnturnlly, does not impro,·e pnces. 

The production of coal in Belgium since 18il was:-

Year. Productions \ "nluc in Number of 
In tons. france. colliers. 

18il . . . • 13,i3S,1i6 . • . • 163,803,000 . • . • 94,280 
187:! . . . . 15,~8,948 . . :!0 ' ,559,000 . . (l ,863 
1 'i3 . • . • 15,778,401 . . 837,637,000 . . • . 107,90:! 
187-1 . . . . H,C6!1,029 • . • . :!40,910,000 • . • . 109,631 
1875 . . 16,011,331 • • . • 2~'9,840,000 • . ))0,720 
1 ' iti . . H ,S29,5i8 . . 10-1 , I 19,000 10',543 
1Si7 . . 13,938,523 . . . . 152,!157,000 . • . • 101 ,343 
1 78 • . . . 14,50!l,1i5 • . . • 147,821,000 . . • . 9!\032 
1879 . . . . 15,447,292 . . . . 144,995,000 . . 97,711 
1880 . . . . ltl, 66,098 . . • . 16!1,680,000 . • . . 102,930 
1881 . . 1U,8i3,951 . . 1 63,70~,000 • . • • 101,351 
1852 . . . . 17,590,989 . • • . 175,896,000 . . • • 103,701 
1 3 . . • • 18,177, i54 . • • • 1Si,777,000 . . 106,252 
HIS-I • • • . 18,051,-190 • • 172,032,000 1().;,58:.! 
1855 . . 17,437,603 . . 154,618,000 . • . . 103,095 
18 u . . 17,285,543 . . . . 142,642,000 . • . . 100,282 
1887 . . . . 18,878,6:.!4 . . .. 147,674.000 .. . • 100.73!1 
1888 . . . • HI,21S,581 . . • . 11!2,018,000 . . 104,477 
1889 . . • . 1!1,869,480 . . • . 1 7,71 ,000 • . . . lOS,SS:! 
1 "90 . . 20,365,960 . . :!&1,503,000 . . . • 116,779 
1b!ll . . • • 19,675,66-1 :!4i,-154,000 . . 11 ,9SS 
1802 . . . . 19,691,008 . • • . !.'Oi,675,000 . • • . 117,500 

The business transacted on the Rbenisb-Westpbalian iron 
market is small, and a gloomy ,;ew is almost universally taken of 
the present situation and the prospects for the futu re. Price<J, 
low and unremunerative though they are, continue to decline, 
makers selling at almost any price now. Both for raw and for 
finished iron little inquiry bas been coming forward. With prices 
falling every week, buyers naturally delay purchasing in order to 
take advantage of tho reductions. Regarding the dtffereot sorts 
of manufa.otured iron, bars are reported in weak request, while for 
girders rather more inquiry bas been experienced. Plates as well 
as sheets leave much to be desired 'vith regard to J?rice, but the 
activity maintained at the works bas been pretty ~attsfa.otory. In 
hoops and wire no chnoge bas taken place since lN>t week's letter. 

In spite of the high duty which Russia bas put on the import of 
iron, German export to Russia bas considerably increased of late. 
It was, for April of present year, in 100 kilos., as under:-

1898. 
Pi.g iron • • . .. .. .. . • • . . • ~, 715 

~~~- .. :: :: ·:. :·. s,~ 
Bal'8 . • . • .. • • • • • • • . • 37,503 
Plates . . . • • • • • • • • . 18,915 
Castings - . • . . • . • . . . 759 
A..."tles. • • • • • • • • • • • • • 
'1'\t 00s • • • • • • • • • • 
Iron manufactured goods . . . . 
Hard. ware • • . • . . • • . . 
N eeciles • • • . _ • • • • . • 
Anvils, bolts . . . . . . • . -. 

556 
i,Oi6 

68-1 
1,} 

3:!:! 

.April. 

• • • • 
•• • • .. . . 
.. . . 
•• •• 
• • •• 
• • •• 
•• •• .. -. .. 
• • •• 
•• 

1892. 
4 52ti ' -1,307 

9-9 -· 16,397 
f ,Mlti 

;so 
3{l ' 
1:!4 

i,-100 
sso 

13 

ii,iSS 89,3SO 

The production of gold or silver ore in Germany during the 
year 1892 is statistically stated to have been 19,:n'9 t., worth 
111. 3,665,495. Of these Saxony P.roduces no less than Hl 315 t 
worth M. 3,619,504. In pure Silver 487,784 kilos. haYe' been 
produced, worth M. 57,025,584, of which 297,343·25 kilos., worth 
M. 34,664,601 fall to Germany ; 9.J, 29·86 kilos. , worth M. 11 102 701 
fall to Saxony, and 95,611·96 kilos., worth M. 11,258 282 fait ~ 
other G':~an States. The following shows the busi~ess done to 
Smyr~a 10 tron, metals, and coal during the year 1892 : Lead, 2115 t. , 
of wbtcb 697 t. came from England, 581 t. from France, 835 t. from 
Italy. Copper: 2639 boxes, 2"239 from England, 200 from France 
201 from Turkey. Iron: 20,150t.; li, 95 from England 1945 fro~ 
Holland, 310 from France. Iron m:\Dufactured goods: 12,474 boxes; 
4801 rrom ~ngland, 4240 from Holland, 1199 from F rance, 1000 
from Austna-Hungary, 599 from Belgium 486 from Germany 39 
from I taly, 101 from America. Nails: 919't.; 360 t. from Fra~ce, 
306 t. from ~nglnnd, 113 t. from Belgium, 73 t. from Holland, 64 t. 
from Austria-Hungary, 3 t. from Italy. Plates, sheets, and tin­
pia~, 3626 boxes: 2362 from England, 1160 from Holland 55 from 
Belgtum, 49 from France. Steel, 2557 boxes; 1400 from 'Austria­
Hungary, 52i from Holland,453 from England 130 from Germany 
47 from .lt~raoce. The total import of coal w~ 53 9i5 t. which all 
ca~e from England. Exported were 16,704 bags 'or antimony of 
wbtcb 16,680 went to England, <tnd 24 to France. ' 

Tas Ngw C<?NTJXE:>"T~L SER\'ICE.-Tbe effect of the openio 
of tho new servtce between H ar"oicb and the Hook of H olland i~ 
that two nod a-half hours are saved between London and Amster­
damh. as compared \vith the time by the Queensborough and 
Flus mg route. The Great Eastern Railway Company has just 
ordered Messrs. Earles, of Hull, to construct two more twin-screw 
stea~ers1 ?f the same speed and type as the Chelmsford, recently 
descnbec:t tn these pages, but of greater beam and length to give 
more pa._o;geoger a.ocommodation. 

Tbe coal ~rO;de bas been very firm in the West of Scotland, owing 
to t~e restn ctioo of the output b:r. the miners. The small supplies 
co~10~ on tho ove of the bo!i a~s set up ~n artificial strength, 
wbtch 13 not expected to be ma1~tamed. J_t 1s not unlikely, bow 
oYer, that tho market ~ay remo.m steady till the end of the present 
month. ~e f.o.b. pnces at Glasgow are: Maio coal 6s. to 
6s. 3d.; sphnt, 7a. to 7s. 3d.; ell, 7s . to 7s. 6d.; nod stea:n, Ss. to 
Be. 6d. per ton. 

WALES AND ADJOINING COUNTIES. 
(F rom our own Correqxmdmt. ) 

I All favoured with returns of the coal and iron industries for 
June, and one is now enabled to see really the amount of business 
done for the half-year. 

The June COlli sbir,mentto, foreign, from Cltrditr totalled 909 443 
and coastwise 12ti,3tl7 tons; from Xewport, Mon., 194,330 too; nod 
!I ,563 tons; from Swltnsea, 72,057 tons, and 61,559 coastwise· ood 
from Llanelly, 10,96..~ and 4il .i tons. The Jil:!Dd total of cnal'ship­
ments from all the Wehsb ports reached 1 4 t 1 002 tons showing an 

~be S1lostan tron ~ar~et shows no new feature. There bas been 
a slightly b~tter feehog 10 the manufa.otured iron rlepartmont, due 
to some fatr orders for bars that bavo 1ecently como in from 
~broa~. In the sheet _trade, also, the demand appeni"S to have a 
httle 1mpro¥ed, but pnce~ are, unfortunately, o.s bad as over. 

On the Aus~ro-Hunganan iron market there bas been a fair 
amount of busmess transacted during the week now past. There 
bas, ~o~ever, been no l?r~ssure _of demand, and supplies of all 
descr1pttoos of raw. and lirus~ed 1ron arc plentiful. During the 
mont~ of May the tmport of uon and iron manufactured goods to 
A?~~na- H~ogary w~ 14,6701600 kilos. , while in May, 1 9:.!, it was 
9,253,400 ktlos. In U'On ore unport amounted to 9 6i6 500 kilos. 
~inst 15,~i2,400 kilos. i_n the year before. In dm1 2J6 090 400 
ktlos. were Imported, agmnst 22-.l,O".U 200 kilos. in the sam~ m~oth 
the year before, while tbe import of 'coke was 24 239 400 kilos in 
May, 18.93! ngaiost ~7,087,100 kilos. in tho same ~ooth l:lSt y~r. 
Export ID Iron_ and 1~on manufactured goods was 3,625,100 kilos. in 
May, 1893, ~btle ~ur~ng the same month ln.st year it amounted to 
3,9?~,100 kt!o.!'.; _m tron ore export was !I,O-t9,400 kilos., against 
1?,2~9,500 kt.lo . 10 Ma~ las t year; in coal 52,087,300 J..·ilos., against 
5?,()3.1,~ kilos., and 1n coke 8,236,000 kilo ., against 6,515,200 
ktlos. ?unng same m~n.tb in pre,~ous year. 

In ~ranee the condtbon. of the ~ro~ mdustry is about the same as 
last "eok. Orders for rntlway reqmrements a re coming in pretty 
freely, bo_th for. home and c~loni~l d~maod, and tbe . employment 
at the fimsbed ~ron and engmeenog works, though not a brisk one, 

A NR"; FBE~C'H CROlSER.-A new cruiser, the largest in the 
French NavJ;, 18 ordered to b~ b~t at La Seyoe. She will be 
~am_ed the D En~teaux, bemg mtended for senrice as flagship 
10 dtsta!lt seas, nod 'vill be sheathed and coppered. Her displace­
ment wtll be 8114 tons; he~ length at the water-line, 393ft. 6in.; 
her ex~reme breadth, 5~ft. 5l~.; nod her extreme draught, 29ft. 6in. 
Sh_e wtll ~ave two vertical tnple-expnnsion engines, with fiye cylin­
dncal botlers, developing in all 14,000-horse power, and giving a 
spee~ of_ 19 knots.: 'fbe normal bunker capacity is to be 650 tons; 
but ~t wlll be poss!blo to carry 1000 tons of co.'\1. The protect ion 
conststs of a 3·9m. steel deck, with above it a great number 
of. cellular compartments for coal and stores, the whole 
?etog c?vered by another steel deck three . quarters of an 
mob .tbtck. The w~ole of the hull below the protection is 
ocoupted by_ the mncbm!ry, boilers, bunkers nod m~azines. Each 
of the beaner guns. ~as tts own ~llpa.rate ammunition ooist. These, 
!lnd also ~11 the auxth~~ machtJ?ery, llteerin~ gear, internal ligbt­
mg, loadin~ and ~ratnmg engtnes, &:.c., will be electrical. The 
a~ament ~l con_s\St o~ two 9·.Jin. guns of 40 calibres; 12 5·5in. 
qmck-fire, 12 1 ·85m. qwck-fi re, and four I·.J.5in. quick-fi re with two 
su~me.rged and fh•o aboYe-water torpedo-tubes, two of the latter 
bomg m the bows. Each of the 9·4in. guns will occu a cloeod 
turret _coYered with 9·8in. steel. Four of the 5·5in~y uick-fire 
guns wtll be ~n .tho ~par-deck behind 2 Sin. hardened s~ ahielda, 
a.nd_ tho re.mmumg ctgbt upon the main deck in 8 neons bellind 
stmtlar slnelds. , "bo. will cost £?<!0,000, and ";fj be somewhat 
larger than ou~ now tirst-class crmsers of the Edgar and Cr81Cent 
cl~ses, but a htlle sn~nll<:r than those of the Blenheim type. She 
w!ll also be exceeded 10 SlUl by the Russian c ruiser Rurik but abe 
wall be a knot _fa.ster .. In size she "rill most nearly approx'im1te to 
the new Amencan crut er New York. 

incr~e nf 78,109 tons 0\'er tho returns rdr M~y. • 
In tron and steel there i a distinct improvement shown both at 

Cardiff a nd Newport. In p."ltent fuel there was o. deere."\ e nt both 



JULY 14, 1893. 

AMERICAN NOTES. 
(From our own. Co,.rupondtnt. ) 

Nzw YORK, July 6th, 1893. 
REPORTS from all leading iron and steel centres 

show a la~er than usual midsummer demnnd for 
pig iron, b11lets, sheets, plates, and material for 
Implement and machinery manufacture. Quota­
tions are firm, but verr low. The bar iron mills 
are all idle for repa1rs, and will not geuerally 
resume until the last week of .July. Southern 
coke iron is in ~ood demand in theW est. A more 
active market IS 1\SSIIred as soon ns the wages 
scale is fixed. SJ.ip, bridge, and car building 
work is crowding capacity. Foundry work is fair. 
Machine shops are generally busy. Rail mills 
have a little more work. Sheet mills are idle and 
demand is low for .large. lots. :rhe ti~htness . of 
the money market IS not mterfermg senously w1tb 
the iron trade as yet. Prices b~ve gone as low as 
t hey can well go, and product1on bas been re­
stricted to actual orders. T here have been thirty­
two failures in the iron trade, big and little, 
d uriog the past six month11. 

LAUNCHES AND TRIAL TRIPS. 

At Renfrew on 5th July, Messrs. William 
Simons a nd Co. launched complete from their 
yard a large hopper steamer for the Clyde 
Trustees, the leading dimensions of which are: 
-Length, 205ft.; breadth, 35ft. ; depth, 15ft. 6in. 
The hof.per bas a capacity for 1200 tons of 
materia . The vessel u1 propelled by two sets of 
triple-expansion engines, and twin screws capable 
of steaming at a speed of 10~ knots per hour 
when loaded. It is built under the British Cor­
poration requirements and survey. This makes 
the eleventh vessel that Wm. Simons and Co. 
have built for the Clyde Trust, their connection 
extending as far back as 1861, when they built 
for them two hopper barges, which were the 
first vessels of thiS class propelled by steam. A 
number of the members of the Trus t were present 
at the launch, and as the vessel entered the water 
the ceremony of naming it No. 21 C.N. was per ­
formed by Miss Daisy D eas, daughter of Mr. 
James D ens, C. E., eng10eer to the T1·ust. 

The second of the two twin-screw steamers 
ordered from Messrs. Fleming and F erguson, 
Paisley, by the Clyde Navigation Trustees in 
February last, bas now been completed, and on 
Saturday ran her speed trial between Cloch and 
Cumbrae Lights. The run was made with and 
~inst tide over a distance of 27i knots, on which 
diStance she attained a mean speed of I ()! knots ; 
being ! knot in excess of speed stipulated for by 
the T rustees. The steamer carried her load 
within her specified draught, and the trial was in 
every way a success, the machinery and every­
thing about the vessel giving the most entire 
satisfaction to the representutives of the Trus tees 
who were on board. 

On the 1st ins t. the fiMl trial was made of the 
twin-screw tug United, built by Messrs. R. and 
H. Greeu, of Black Nall, and eogioed by Messrs. 
Alex. Wilson and Co., Vauxhall Ironworks, 
\Vandsworth-road, London. The vessel is for 
service at East London, South Africa, the dimen­
sions of the hull being 103ft. long by 21ft. beam 
by 9ft. draught, and the conditions of tho con­
tract with regard to speed, draught, and stability, 
were so onerous in order to obtain the best possi­
ble results, that Messrs. Green only secured the 
~ontract by under taking to carry it out strictly 
1n accordance with the terms of the speci6cntion. 
The bull is built of iron, as being les.'l liable to 
cor rosion than steel at a port where the opportu­
nities for docking frequently a re fewer than in a 
home port. '!'his, however, did not apply to the 
boiler and machinery, which are of steel thrt)ugh­
ont, the propellers being of manga nese bronze, 
both the vessel and machinery being also con­
structed under Lloyd's Survey for tbe highest 
class. A speed of 12 knots was obtained through­
out a four hours' r un between Gruvesend and the 
Nore the engines maintaining a uniform speed 
of ISO revolutions, indicating 710-horse power. 
The engines, which are two in number, are of the 
compound type, having cylinders 15!in. and 
~i~. diameter. by 2lio. stroke, with extra large 
cool1.0g snrface m the condensers, and are fitted 
with the circular -balanced and double-ported 
valves which Messrs. Wilson have now used for a 
numbor o! years with the greatest success. The 
consumption of coal was only 1·9 lb. per horse­
power, which is extremely low for a compound 
engine, and was due to the high rate of expan­
sion1 t~e valves being ~et to cut off at half stroke, 
the 001ler pr essure bemg 100 lb. 'l'he consulting 
and inspecting engineers were Messrs. J obn 
Thompson and Son, London-street, E.C., this 
being the sixth veesel built by Messrs. Green and 
e~ned by Messrs. Wilson under their super­
VISIOn. 

O NE of the 'great labour-saving devices, 
~ys the Eltetl·itXfl l~orlcl, apparently speaking for 
Itself, of the ed1tonal sanctum and of the medi­
ocre writer ~n ec~nomics is that of averages. 
When a su~Ject 1s complex and the different 
factors r eq\Ure a laborious weighing to determine 
their resultant effect, it is so eaay to call in the 
aid of " the.happy mean," or t:o str:tkean average, 
that somet1mes the temptD.t1on IS almost irre­
sistible to adopt thiY time·honoured and usually 
safe method of retreat, which often by a brave 
air may even be given the appearance of an 
ad~~nce. I n most cases, particularly in editorial 
wnting, the reader will be entirely justified in 
considering that this is a device adopted as an 
easy way out of n difficulty. In certain branches 
?f stat~ti.C3 it must be admitted that the average 
1s. a legitimate recourse, but this is because the 
difficulty of the caso may not admit of other 
tre~trJ;lent or method of comparison, or that the 
vanations are such as to permit the proper appli­
cation of the a rithmetical mean. For theoret1cal 
purposes, however, and, in quito as great a 
degree, for. practicai. purposes, the average should 
only be relied upon 10 the absence of everything 
el!~. I n science the. method of least squares, 
wh1ch may. be deno!D1.0ated a scientific average, 
whe~ applica~le, re1gns supreme, and in every­
day life questions are decided on their own merits 
without reference to the averaga solution. In 
fact, it may be said that the successful m an 
becomes so by the a,·oidance of averages, of which 
eveo ll4turo herself seome to havo an abbommce." 

THE ENGINEER. 

THE PATENT JOURNAL. 
Condcutd fr()l)' " Tht I U1Utrat<d. O.Df,ci4l. Journal of 

Pattnu." 

Application for Letters Patent. 
• • • When patents have beon "communicated" tho 

name and address of the communicating p'\rty are 
prlntcd in italics. 

2i tit J " llf , 1893. 

12,610. N~WSPAP~R WRAPPI!'CI JI{AC IJII'F.R, H. E . 
Newtou.-{.1/tA.o<o. fl. /Jot'""' Co., u,1itt<t Slrllt•.) 

12,611. TAIIIA': API' ARATUS for Si!AM8TR&'ISES, S. Nol.t1n , 
London. 

12,612. ELECTRIC FrrriNOS, E. Priddle nod ~. Priddlo 
and Co., London. 

12,618. FABRIC :SMOOTBINO APPAllATUS, W. P. Mather, 
London. 

12,614. SHIRTS, A. J. Brodrick and II. Gluck. Loudon. 
12~616. STOPPERS for TOWINO·IUWSERS, J. T. Selby, 

LOndon. 
1 2~61 6. STOPPERS for ToWfloiO-BAWSP.RS, J. 'J'. Selby, 

LOndon. 
12,6li. l!t&TOOD of TREATINO COFFEE, H. W. Hnrt, 

London. 
12,618. WI NDOW SASoES, A. A. J. Burgisa and R Wilson, 

London. 
12,61!1. CURTAIS HOOKS, i\f. Potter, London. 
12,620. C\'CL& WHEEL Rutll and TIRES, J. B. Maine, 

London. 
12,621. PUOTOOIUPBIO CAMERAS, G. I. Spalding, 

London. 
12,622. PIPE FITTINGS, J. llfcJntyre, London. 
12~623. KEY BOARD for VI OLINS, E. J. de \"laminck, 

LOndon. 
12,624. RECOVER ING FWAT1 &c., GOLD, A. F. Seccombe, 

London. 
12,625. ELECTRIC BEWAO& P URIPJCATION, W. Walker, 

London. 
12,1126. CosMETJc LOTION, G. Kohn, London. 
12,627. PLAYINO MUSICAL I NSTRU~IENTS, A. A. i\lugnier, 

London. 
12,628. TACK DRIVINO MACHINES, H. H. Luke.-{/. H. 

Ha1r.o.n, Unittd Stat(¥.) 
12,629. CAN!>. and UMBI\t:LLA, H. H. Lake.-(F. G. Clar!.:, 

Unite1l Statu .) 
12,630. APPARATUS for FOR.ODIO METALS, A. D. Ibbotson, 

London. 
12,631. CRAIN and PINION for CYCLES, J . Bardet, 

London. 
12,682. WIRE COILED FABRIC, H. H. Lake.-{C. 0. 

Whitt rtnd llf. B. Lloyd, United Statu.) 
12,688. \'IONETriNO PuoTOOIUPHIC PRINTS, E. JIJ. 

A.ehley, London. 
12,684. DRI VINO TOYS, E. Bmun, London. 

28th J unt, 1893. 

1 2~685. TtoriT&NL~O WEARINO·APP.\RIK., E. Schubertb, 
LOndou. 

12,686. CoLOURISO MATTERS, Reid, Halliday, and Sons, 
and J. Turner, London. 

12
1
637. SuPPORTING SoRv&YOR'S LEVP.L8, F. F. S. 
Kelsey, London. 

12,638. The " I" RAY BENTOs.. "SUE&T.. R F.L&ASE, 
C. F. S. Bilbrough, South Wale11. 

12,689. CUANI'I'!:L BLOCKS for MA!'BOLES, E . A. Green, 
Sheffield. 

12,640. WIJE&L TIRES, A. Gadd, Man chester. 
12,641. CLOSINO 'l'AP HOLES in CASKS, J. W. PhillipS 

and J. Chalmers, Swansen. 
12,642. WIRE H&ALDS, H. Ki tson and J. Evans, 

Bradford. 
12,648. APPARATUS for MOISTEN INO AIR, J. 'f. P~\rson, 

Bur.nley. 
12t644. DIVIDINO J'APF.R by PERFORATED HOLES, J . 

Watson, N .. wcastle·on-1'yue. 
12,646. PNEUMATIC 'fiRPJil, W. RocklifTe, Newcastle· 

on-Tyne. 
12,646. CYCLE TIRES, A. A. Haigh and R. W. Haigh, 

Manchester. 
12,647. M&TALLUROY, W. Mills, London. 
12,648. IMPRO\' ED DRJNKINO BEv&llAOES, J. C. Hall, 

London. 
12

1
649. FASTENJ I"O the ENDS of WIRES, H. Payton, jun., 
Birmingham. 

12,t!50. F ASTENINO the Tuu:s of CYCLES, H. Payton. jun., 
Dirmin:;ham. 

12,651. LIOHT~lNO WAITER, J. Lang, Edinburgh. 
12,652. STRETOBlNO GARME~'TS. P. D. Kenny, Uan­

cbestcr. 
12,663. H l/M JDI f'l'u~o .APPABAT08, A. cott, )tun· 

chester. 
12,6.$1 . .\IACRINERY for :\IAKI~O THREAD, J. Fulton, 

GL.ulgow. 
12,6iiS. TRUIMINO PBOTOORAPHS, A. C. ReLlie, 

Dundee. 
1:?,660. SATURAT0118 for UsE in SIGNA LLIN01 J. G. 

J>urvin, London. 
1216ui. DOROI.AR PROOF LOCK PROTECTOR, T. Wallace, 

Bradford. 
12,6!>8. APPA RATOS fC1r COLLECTI~O REPIISF.!, G. A. 
Schlo~ky, Manchester. 

12,659. CuTTu~O Ol1T CLon1, J. Phllippsohn, Man. 
chester. 

12,660. i\lutnoR PI\•OT BRACKETS, C. H. Hibbert, Man­
chestP.r. 

12lUU1. GROtTh'~> LEVELLJ~O CVLD;l>&BS, U. Ammann, 
lliancbester. 

12,662. ELECTROLYRIS, E. Andrloli, London. 
12,663. HA.NOL~O DEVICES, J. D. Howard.-{E. Bamtl•, 

Germany.) 
12,664. BLOw INT&RCF.!PTJ I\0 D&vtCES, J. D. Howard.­

(.A. Muelt~, (hrmatty.) 
12,665. CoPPER, G. E. Bowen and R. B. Wilkinson, 

London. 
12~66. STOP VALVl:S for STEA.U, &c., R. H. Leaker, 

J:Sristol. 
12,667. PNEU:IIATIC WHEEL TIRES, J. Markus, Man­

chester. 
12,668. DLES for SHEET METAL STAllPL~o, D. Clark, 

London. 
121669. BUTTo~ FASTENER, W. W. Tnmbs, Dirming­

nam. 
12,670. SAY&T\' Rm1~0 STJRRCP, H. Carrington, Bir­

mingham. 
12,6i1. GARMENT CurrJNO·OUT APPARATUS, J. Wiese, 

London. 
12,672. \'APOOR GEl(EllATlNO APPARATOil, J. A. Col­

quhoun, London. 
12,673. FURNITU RE POLL'lH Or RESTORER, E. Wo1TOW1 

London. 
12~674. LuBRICATtNO D1sc for AxLE BoxES, N. ~layer, 

LOndon. 
12,675. E~ORAVINO GLA&'> GLOBES, &c., H. n. Couper, 

Gla.8gow. 
12,G76. Lool>ls, L. Bulcock and W. J. ThreUall~ London. 
12,677. Lool>ls, W. B. White, H. Rawson, J. ~lyors, 

nnd J. Morrison, London. 
12l6i 8. GOIO.INO ROPES to WINCUES, J. S. Lakeman, 

LOndon. 
12,6i9. WINDOw SASH&<~, F. R. SmAle, London. 
12,680. "\'&NICE, .. A. Hardy, London. 
12,681. DOTTLE STOPPER, A. R. Cragg, London. 
12,682. J OINTINO SEWERAOE PIP~:&, F. 8. Mayo, 

London. 
12t683. FASTEI'I INO SllE&T :\lETAL L1:ns, J. F. Chapman, 

LOndon. 
12tG84. FE&DI~O OPENERS and ScOTCII£118, E. Duck ley, 

LOndon. 
121~5. DOLT NoTS, W. Hcnpe and T. Ledward, Cam­

ondgc. 
12,686. lfALTINO F L00118, A. J. Boult.-{/. J<~.ngl,lutlt, 

Germany.) 
12l687. llRAKES lor SEWL~o MACDI~ES, D. Noble, 

LOndon. 
12,688. STOVE for HEATINO SPIRALS, :M. Jabn, 

London. 
l2l689. SHIP!!' or \'EliULS' PROPELLER, R. Wilcox, 

LOndon. 
l:!,li!IO. Onl\·1~o CRr.\l! SF.PAI\ \TOI\.~, J. Stmlhcl'll, 

Lvmlu1" 

12,691. Co~sTRUCTION of llf rrALLIC TuBES, H . Jelley, 
London. 

12l692. BAKER'>' Ovt:~s, M. Nog\lll nnd J . Stanford, 
LOndon. 

12,693. K~,PE CLEAN~as. J. M. tlector, London. 
12 69~. 011, for CuatNO WOUNDII, II. ll . Solomons, 

London. 
12,695. FILF.S nod fiASPS, J. S. Wallaco and W. Junge, 

Loudon. 
12,696. llrcvcLES, T. Beevers and EI. B. Sheridan, 

London. 
12 697. CUTTINO PATTP.RNII, C. J . Wnrd nn<l A. C. 

DonSAll, Londou. 
12,698. OARS, A. Estivalet, London. 
12,69(). llt&ASURINO INSTROliENT, 11. P. H. Helnclllllnn 

and R. Proband, London. 
12 iOO. ELECTRIC CONTACT, &c., MAKER. R. Beveridge, 

London. 
12,701. ADV&RTISINO R uLER, J. E. Young.-(A. fl. 

1/i~lop, /l'ttr z, ttl and.) 
12 702. Eu:CTRIC CABLES, G. G. :\1. Hardingham.­
(Mt81<T~. Pelttll a.1<l Otlill<<l•l""' • ()e,·mn.,•y.) 

12 703. LATTICE or Orr.:;woRK GrnnERS, J. Kobo, 
LOndon. 

12,704. DYE MANUPACTtiRE, J. Immy.-{L. D. llu{J'Ue7lin 
and Cc., S~eitzerlattd.) 

12,705. INnJCATlNO the VENDOR of :MeAT, F. E. Hedger, 
London. 

12J06. DUPLICAn DJLLB&.~.D BooK CovER, T. Atley, 
London. 

12,707. LocoMOTIVES, J. Musgrave, G. Dixon, E. Field, 
and F. S. Morris, London. 

12,708. JACQUARD APPARAT US, R. Buck, London. 
12,700. TIRES, G. H. Jones, Londou. 
12,710. Lu·E BELTS, S. H. 0. Dnudit:~; and H. Rasmus· 

sen, London. 
12t!ll. llt&TALLIO BoxES, J. S. Stockton and tho 

.l'ateot Stopper and Stamp Company, Limited, 
London. 

12,712. GAME, W. H. Harvey, London. 
12,i18. RAILWAY SJONAI.LINO APPARATUS, J. Page, 

London. 
I Z,7l<l. REFLECTOR for STREET LAM P!!, W. W. Baggnlly, 

London. 
12,715. SroP VAI.V&S, C. MacLaren, London. 
12,716. CoiN-FREED TELESCOPES, M. Sielaff, Berlin, 

GenDllny. 
29th J uM, 1893. 

12, il7. SuBMARINf! BOATS and SFIIP!S, n. llllddleton, 
Slough. 

12,718. BED Lwr, H. G. ?!Ionkhouse, London. 
12,719. HAIR CoRLINO Dev1c&S..t. W. G. Hay_, Liverpool. 
12J20. VELOCIPEDE BOTTOM lSRACK&T, tl. P. Cook, 

tsirmingham. 
12!.721. COSTUME TRIAUIINO, A. J\lcholo80il and J. Hall, 

Leek. 
12J22, AUTOMATIC ROUSER for ALE, &c., J. Prescott, 

tsolton. 
12,723. TIRES, T. Gutbrle and W. T. Hall, Newcast.le­

on·Tyne. 
12,724. SPRINO liJATTRF.SSES, J. Horn, Gla.8gow. 
12,725. MECRANISM of W&AVL'IO LOOMS, 0. H. Hodgllon, 

Halifax. 
12li26. BAT CoNES, B. Dunkerley nnd J. Dugdale, 

.llfanchester. 
12,i27. BICYCLE DRAKES, J. llfurrny, Gla.~gow. 
12,728. COMETS and SUPI'ORTI~O BELT::!, S. Fielder, 

l\1 ancbester. 
12,729. AUTOMATICALLY CLO~I NO 0 00118, R. Scott, 

N eweaatle·on-Tyne. 
I 2, 730. STEAMSBII'll and PROPELLERS, W. Gray, jun , 

Gla.8gow. 
12,731. FIXINO Roo or PoLE ExDs , C. F. Chinnery, 

Southport. 
12

1
'[92. VAPOt'R ENGINES and AccESSORI&'I, T. Morgan, 
ulrmlngham. 

12,798. SUBMARINE EXPLORATION and WORKINO, a E. 
Aldridge, Derby. 

12,734. WASBI NO PHOTOORAPBIC PLATES, W. Thomson, 
Mnncheater. 

12,785. FtL& ERASER, F. H. Batters, Hcswall. 
12J36. WAOONETrE BRAKE, J. Kirby and C. Wallis, 

Leeds. -
12,737. DEVICE for DRAWINO PA&ALLEL LINES, W. H. 

Parker, York. 
12,738. BICYCLES, A. A. Govan, Glasgow. 
12,739. SPRINKLEBS, J. Gregory and J. '1'. Pearson, 

Burnley. 
12,740. HRAKES, W. Radford and C. Sangster, 

Coventry. 
12,741. SETTJNO the TE.ETH of SAws, R. Elliott, New· 

castle·on-Tyne. 
12,742. LumNo DooR CURTAINS, E. Scruton, Stockton­

on-Tees. 
12,743. PuzZL£, G. Hewitt, A. Gretton, B. R!ICkley, 

and E. Burgoyne, Derby. 
12,744. YOLOANUIL~O TJR&l! and RLN091 J. Robinson, 

lllancbester. 
12!745. SBIRT COLLAR and ~ECKTTE FASTEN ER, N. Mae­

cod, Gla.8gow. 
12,741!. ScREW PROPELLER, A. W. Miller, A. Munro, and 

J. Mills, Glasgow. 
12,747. BROSH for DLACKINO BooTS, F. E. Etches, 

Leeds. 
12,748. WHEELS for 'I'RAll WAY CARS, G. Donachle, 

Glnsgow. 
12,N 9. GAM&, A. Cochrane, Renfrew. 
12,760. GAll&. A. Cochrane, Reufrew. 
12,751. CORNET::!, TRUMPETS, &c., A. H. Gisbome, Bir­

mingham. 
12,752. 8cREWI~O STOPPEII8 into BOTTLES, S. Bowskill, 

Sheffield. 
12J5S. PERlLANENT P LA NT TRAINER, H. A. Grindrod, 

LOndoo. 
12,754. PNeuMATIC TI RES Cor V&BICL£8, J. Green, 

London. 
1 2~755. LocKJ!TJTOB SEWINO li1ACHINES, D. KOhler, 

LOndon. 
12,7!>6. ALARM BELLS of VELOCIPEDES, J. Baum, 

London. 
12,757. STE.OIINO WOVE.'I FABRICS, A. T. SarCert, 

London. 
12~768. SPINNl!'O and TWISTLNO FllAMES, S. Vickers, 

London. 
12,759. HAo'IOINO-OP ARTICLES of CLOTUINO, A. KnOt­

gen, London. 
12,760. FEEDL~O WATEa t{) DOILEII8, E. O'Brien, :\lao­

chester. 
12,761. Kl.'lTTL'\0 MACHiNES, E. J. Franck, London. 
12J62. STARTL~o ENOINES, D. H. Felc" and J. E. S. 

Trelawoy, London. 
12t!68. !!(LAID FABRICS, A. S. Oet?.mann and S. J. 

JSarracott, ·London. 
12~.-764. Rms and 1'11\ES for Wa&EL8, H. Bennett, 

LOndon. 
12,765. T-SQUAREII, H . R. Taylor, London. 
121..766. ABsORPTION of GAS in ?tflNP.S, W. S. Simpson, 

London. 
1 2~767. TIRES for ROAD VEBICLES, J. B. Oa.kley, 

LOndon. 
12,768. DREDOtNO APPARATUS, C. G. Collins, London. 
12!..i69. P NEUMATIC SLEEPJNO BERTH, A. Ransome, 

LOndon. 
12,770. CoNSTRUCTL~O WI NDOw SASHES, W. H. Lindsay 

Londoo. ' 
12~771. SELF·OE.~&RATINO OAS Bc RNERS, L. DUrr, 

LOndon. 
12,772. lN~'LATION oC P~EU:UATIC TIRES, J. Wormald 

London. ' 
12J_78. HANOINO CUPBOARD Or WARDROBE, T. S. D. 

wallace, London. 
12,774. EVAPOR.ATI~O BRINE, F. W. and E. G. Scott 

and F. W. Scott, jun., London. 
12,i76. RAILWAY l:!JONALLINO, W. R. Sykes, jun., and 

J. P. O'Donnell, London. 
12,776. NECKTIE FA8TF.N'&R, A. Nowak, London. 
12,777. SUSPENSION WK£EL81 C. K. Welch and R. du 

Cros, London. 
12,778. CARPETS, A. R. Steudtnor, London. 
12J79. SELI'-FASTENINO Bnoox, &c., W. J. Murphy 

J.ondon. ' 
12,71>0. I> R\' IC'I: fnr the ~ll:'r-'II>C Oocn~, .\ . T. Drooklng, 

J.utul<•ll· 
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12 781. N.LIL for US£ on FENCES, J . • S. Horsley, 
London. r h d 

1:? 78:.!. l:!OPPLYINO GAS to Y&JUCLEM, 0. " ct ere , 
London. 

12 789. GLOVES, E. Fil!hor, London. 
12;784. f'ITTtNO of HAM.J:J to WARSHIPS, H. Richardson, 

London. _ 
12 785. ELECTRICAL 8wrrcn &l!1 A. G. ?\ow and A. J. 

~Itlyne, Londou. 
12,786. SELP-REGULATLNO lll&CHANISUS for ELECTRIC 

ARC LAll i'S A. G. New and A. J. Mayne, London. 
12,787. l\fANOf'AOTIIR£ of COKE, &c., J. L. Dohell, 

C. P. Shrewsbury, F. ll1arshrul, nud J. Coopet·, 
London. • • 

12,788. FENDERS, 0. G. M. Hardingham.-{lt. JJ. II V•"• 
A w•t ,·alia.) 

12,789. TREATMENT of CYAo~JDE SOLl"rroNs of GoLu, 
J. C. Montgomerie, London. 

12 790. APPARATUS for CUTTINO \'£NP.ER81 F. Podamy, 
Lc;ndon. . 

12,i91. PAINT, E. Edwnrda.-(J. Jr. o,·e,·to,t, Unlt..<l 
~tatu.) 

12,792. APPAR.l.TUS fo1· TREATINO StUNS, J. Pullman, 
London. 

12,798. GRJ'I'DINO )fiLLS, S. Schwt:ll.cnbcrger, Londc.n. 

80th J um, 1898. 

12,794. Dtscs for PnoNOSCOP£8, &c., G. Dcmeny, 
London. 

12,796. TRO~K LocJUl, E. Dates, Wolverhamptoo. 
1:.!, 796. PROTECTING 'J'nouseas DO'TJ'OJolS, J. H. Teale, 

Soutb Shields. 
12,797. I s SPECTtNO OBJECTS under W A.TEB, ;H. S. 

Stewart, London. 
12,798. INOOT MOULDS, W. Mayer, Durham. 
12,i99. BRAKES for Cvcl.&'l, T. M. Grant and A. Kelly, 

Glasgow. 
12,800. TIRE for BICYCLE WuEEI.-'l, F. Richardson, Bir­

mingham. 
12 801. FRICTION G&AR lor CYCLES, J. Harding, Wolver­

l;;.;mpton. 
12 802. PREVENTTNO EXPLOSION of DOJLEIUI, J. H. 

Brindle, 1\fanchester. 
12 808. WJRE-WEAVu~O MACBINERY, J. TeUord, J. W. 

Bentley, E. Breadner, and R. Clark, Manchester. 
12 804. LATBB for FLOORS, &c. 1 A. 0. Wright, ljirming­
~m. 

12t805. IMPROVED FOLDL~O SQu.a.RES, E. De Camp, 
London. 

12,806. Ei.ECTIUCAL SwiTCHES, F. A. Tbnm, London. 
12,807. OPENJNO and CLOSI~O FANUOHTS, J. Morton, 

A.eton. 
12,808. CYLINDRICAL CLNDP.R SIFTER, G. ) !itchell, 

Essex. 
12,809. PNEUMATIC TIRE for VEHICLES, F. Scary, Mon­

mouthshire. 
12~!P· S&LF-ACTINO lllULES, W. Hopwood and J. 

· · too, Manchester. 
12,811. Scot'CBlNO JIJAcurNes, B. Ormerod, G. Haw­

worth, and J. F. Davies, lllancbester. 
12t812. BuCK&T 'l'IPPL~O APPA11ATUS for ST&A)l£RS, W. 

.llforison, Glasgow. 
12,813. DRAWJNO and like Pu'IS, A. A. Woodward, Bir­

mingham . 
12,81rl. PNEuMATIC TIR£.'1, S. 'l'weedllle nnd J. Clegg, 

Manchester. 
12,816. MECBA NICAL ROCKE8B1 C. Thompson, New· 

castle-on -Tyne. 
12,816. CoN~ECTINO TIRES to Rrus, W. Rockliffc, New­

castle·on-Tyne. 
12t817. CoNsTau,.'TJNO BOILER F o&.'IACES, J. Proctot·, 

&Janchestcr. 
12,818. BRANCH PRUNER and FRUIT GATHERER, S. Hall, 

Derby. 
12,819. SADDLE CLIP, H. Edwards and M. Foley, 

Anglesea. 
12,820. PEDALS, E. Tilston Manchester. 
12,821. CoLLAas, W. G. Dell, Brighton. 
12,822. FASTENERS for WIN1>0W BLINDS, R. \V. Cook, 

Cromer. 
12,823. Wuroow BLIND CORD RACKS, W. Hitchin, Bir· 

minghaw. 
12~824 . BYDRAULlO RAMS or ENou.'ES, W. A. Rife, 

LOndon. 
12!.825. PROPELLER, C. Groombridge and W. A. South, 

London. 
12~826. H ULLS or BODIES o( SBIPS, C. and G. Kropp, 

London. 
12,827. RAlLW A Y CR0881N08, J. R. Pf\anz, London. 
12,&28. KN1TTtNO M.t.CUINES, H . Stoll and F. Maercklln, 

London. 
12,829. P uzzLE for CoRtsTMAS C.utos, L. P. C. J. Jnc­

quet, Loudon. 
12,830. PA DS for STAIRS, FLOORS, and the like, S. Lee, 

London. 
12,831. DRESSINO FLOOR, W. P. Tbompson.-(C. JI. 

Sttin, Ge~·many.) 
12,832. WJNDOW!I, R. Hollows and J. Spencer, Liver­

pool 
12t~ss. PnE\'E~'TINO SMOKE in Ft•RNACES, J. Sadlor, 

Manchester. 
12,834. BUTTONS, A. Appleby, Liverpool. 
12,831). METALLIC BROI:IH, W. P. Tbompson.-{C. ZtnMl', 

Germany.) 
12t886. 'l'OBOLAR STEAM BoiLERS, A. Blecbyudcn, 

LOndon. 
12,8Si. MAKINO YEAST, L. Lederer, London. 
12,838. CONVF.RTIBLE MUSIC STAND, J. W. and J. U. 

Slade, London. 
12,839. ST.! .. N:OS for C.utEJUS1 L.A. Marion, H. Oulbout, 

G. and F. Bishop, and J. P. Kirk, London. 
12t~0. ~PARATUS Cor STORLN? PIOTUR&tj, L.A. :Marion, 

J1. Gwbout, G. and F. B1.8hop, and J. P. Kirk, 
London. 

12~8-11. V ALV£8 for Pl(EUMATIC TiRES, W. H. Bayley, 
LOndon. 

12,842. P:n:u~TIO TIRES, 0. A. Berend.-{T. llCHIIttr, 
Gm110.ny.) 

12~8. INT£RNAL CoMBUSTION ENOINE.S, W. D. and ·. 
·estman, London. 

12l844. HAm- CURLJNO APPLLA.NCES, R. H. BIJ!hop, 
LOndon. 

12,845. PoTTVJNO 'KNIP&, A. Blake'-London. 
12,846. SruPS, E. H. Hodgkinson, LOndon. 
12l847. PROCESS for PRESERVlNO Ou.s, E. Wntel, 

London. 
12,848. AUTO:IIATIC CRADLES, G. Denegri, London. 
12,849. 'l'ANNJ:so, C. Heln7.erling, London. 
12,850. COUNTER of ELECTRICITY 1 F. A. Brocq, London. 
12,851. LJNK llfOTIONB for STB.A.V E~OINEB, W. T. Wnrd , 

London. 
12l852. DIBTRlBUTJ:NO EI.ECTRJCAL E~"EROV, W. Lowrie, 

London. 
12,858. MAII.oCART and PEIUMBULATOR, W. Mortimer, 

London. 
12,S64. CRABS or WINCllES1 C. C. Walker.-{F. W.r!·, 

.AmtraLUI. ) 
12l865. RAILWAY SIONALLlNO APPARATUS, P.JI{. Jrunct, 

LOndon. 
12l856. PAPER FOLDINO liiACUINE, L. Peyrounll, 

LOndon. 
12~857. CSLOI'IID& of SoDJUll TANK1!, J. C. Rich~~rdJion, 

LOndon. 
12t!l_58. OBJECT DRAWJNO, E. P. Woodman and W. T. 

whltehcn.d, London. 
12,859. DooTS, H. W. MilSOn, London. 
12~800. Pn<YroORAPliiO CAm.RAs, H. II. von Hochberg, 

LOndon. 
12~861. CoNNECTI:SO A:SI:IIALS to VIUIICLES, T. H. Brigg, 

LOndon. 
1 2~862. TooL HoLD£88 for LATBE!I, &e., E. Tumer , 

LOndon. 
12l868. PRlNTINO INK MANUFACTURE, J. nnd J. Bibby, 

LOndon. 
12,86rl. ELECTRIC Loco.wOTIVES, J. F. W. Featherston­

haugh, London. 
12l865. MITRE DOLTS and MITRE PLATES, J. C. King, 

LOndon. 
12,866. ELECTRIC LIOHT&R, R. W. Bnrker.- (M. So,.,,n,,. 

0.'111/ B. T roop, Unit<rl .)tal•• .) 
1:!.8117. WATP.I<·CI\1~1.1", H. I.\'WIS \IU•l J , J . :\,\\ UI\\tl, 

1 t •. md.,n. 
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12t.SOS. D£-ncr:s for BOLDr~o NECKnzs, F . Rowloy, 
LOndon. 

12t.Sti!l. loNrrn;o S.n·&TV Md other LAWPS, H. Frolsc, 
LOndon. 

12!.870. MAOSETIC FASTL~lSC for LA..WPS, H. Frolte, 
LOndon. 

12,871. Fnu:-&SC <PI!, C. :->ewmnn, London. 
12, i:?. ELECTRICALL\" 0PtRATfNO CLOCKS, J . Pon-y, 

London. 
12,879. PnESERVUIOS of FnurT, &c., G. A. Goubnult, 

London. 

111 /ttly, 18!19. 
12,874. BICYCLE nnd TRICYCLE BRAKES, S. Phillips, 

Birmingham 
12,875. OELRJCllS PATI!m"TORI'ISTTL&, A. A. E. Oelrichs, 

London. 
12,8711. STEAY Gr:l'IERATOns, G. V. Priestley, London. 
12,877. VALVES for PNEUMATIC TIRES, W. Ponl"80n, 

Birmingham. 
12!i8. Jo'EEJ>-WATER P oRUTER, &c., J. Robinson, 

u uddors6eld. 
12,879. MA....~OPAOTUR£ of 1\fooRINO CBAJNS, W. J. Cox, 

Tipton. 
12,880. MAIUlLE·LtK£ PLASTER Co:otPOSITIOs, R. Dnm. 

manu, )fnnche~~tor. 
12,881. APP..lR.ATUS for I:."TVSINO Tu, R. D. WaddcU, 

Glasgow. 
12!.882. HEEL ATTACBISO lliClliNES, H. A. Oldoi'Qhaw, 

Leicester. 
12,888. FASTENINGS for DooRS, &o., A. H. Adcock, Blr· 

mingbam. 
12,88-l. BrNIODlDE of MERCURY SoAP, C. R. Illingworth , 

London. 
12~885. PREPA..RAno:.: of i)fALTO·PEPTOYI!, 0. R. Batallie, 

LOndon. 
12,886. SYSTE!d of FORClNO WATER, G. Ralston, NeW· 

castle-on. Tyno. 
12,887. FILTER. W. H. Bnrr, Mnnchoator. 
12,888. DllAWTSO PRESSES, D. Smith, jun., Wolvcr· 

hampton. 
12,889. B o a for \EmcLE, .tc., WHEELS, R. G. Petwny, 

London. 
12,890. Pol1LTRY FENOTNO, F. T. Wnlk~lj Sheffield. 
12,891. TRANSPLA.~ISO MACHINE, J. M. ~biler nnd J. 

llole, London. 
12,892. Coons, I. Key nnd J. Coopor, London. 
12,899. DIAOONAL FOLDL"O CLOTHES H ORSE, G. Coker, 

London. 
12,894. LAliT:.: A TED SPRtsos, T. Hurdley nnd J. ShAw 

and Co., Sheffield. 
12, '!95. BICYCLE DRIVTNO GEAR, J. Matthews and 0. D. 

l..'rulckahAnk, Birmlnghnm. 
!2,896. TIRES for CVCLE WHEELS, &c., R. V. Aah, 

Fleetwood. 
12,89i. STOPPER for BOTTLES, W. C. Carter , London. 
12,898. PORTABLE OIL .ENGI:n8, G. W. Wentherhogg, 

Lincoln. 
1 !,899. CvcLEB, G. nnd J. H. &nds, London. 
1:!,900. PR!Il'ARTNO WH'EAT for MILLtso, J. Biggio· 

bottom, Liverpool 
12,901. Conos · SPL'ni"JSO llfACBISl:RV, A. Seymour· 

Jones, lfanche~~ter. 
12,002. C10ARETTE · :IIAKINO MACRII'IER>, V. TbUAu, 

Liverpool. 
121909. CooKL~G PROCESSES nnd APPAI\ATU8,J. Dow1ng, 

London. 
12,904. NOT·LOCK, G . .E. Ho.ln, London. 
12,905. ELEVATORS, W. H. Item o.nd W. H . Ebert, 

London. 
12t.906. Box for BOTTLES, E . J. Vance nnd J. llf. Lonver, 

LOndon. 
12,1107. GARBAOE RECEPTACLE, A. H. Zenner, London. 
12,908. Mo1n:v·TILL, C. F . GoUer, London. 
12~. REVERSL>;O MICllANIBll lor Cou.:."TEB·SHAYIB, F. 

u oldennnn, London. 
12~910. BLAST Ftra."ACES, SHAFTS, &c., W. P. InghAm, 

LOndon. 
12,911. LEATirER POI.ISH or RevrvEn, T. H. Paddle, 

London. 
12,912. BARBn:B, E. 0. Edwards, London. 
12,919. MULTIPLE MOTION, W. J effery, London. 
12~914. SHAFTS for CBILDR£.VS CARTS, J. W. Haselden, 

LOndon. 
12,915. METAL Root'lso, G. Ewart, F. Proschwitzky, 

F. Johann-Ditrlch Hullinghorst, nnd R. Hnywood, 
London. 

12,916. TIR ES for Cvct.ES, T. Pickup IUld J. Spencer, 
London. 

12,917. OIL, GAS, and STE.Ut MOTORS, W. Pullen, 
London. 

12,918. METAL GOLF CLOD H EADS, G. 1\furray, Fife. 
12,919. ELECTRICAL ARC LAM PS, W. J e ffrey, London. 
12,920. PNEUMATIC TIRES, G. Turner and J. M. H. 

Yenour, London. 
12,921. ALAIW BELLS, C. E. Challis, London. 
12~922. DRrvtNO GEAR for BICYCI.ES, F . A. E llia, 

LOndon. 
12t~2S. MECHA.''lCAL CARtwwo of MATEBIALS, T. P. 

Mnnnock, Catford. 
12~2~. B OLDER for YELOClPEDIST'S ACCl';SSORJES, J. F. 

uoaon, London. 
12,925. ROLLISO METALLIC ALLO;s, H . Hewitt, 

London. 
12,926. Scar:w PROPELLERS, H. F. Fu.Un,gnr, London. 
121927. UTILISINO tho LYES of SULPHITE CELLULOSE 

P RODUCTS, A. .lllitachorllch, London. 
12,928. PRODUCTION of 1\ DIA!IIIDOPRE.'IOLESTER, P. 

Monnet and M. C. Traub, London. 
12,929. YARN·Wim>tso lliACBI:-"£8, D. Young.-(F. J. 

W aMIUT, .J 1Uiri4.) 
12,!130. lllPROVED P oRTABLE SWJ~o. F. NlchoiN! 

London. ' 
12,991. llfE:TALLOROICAL F omiACES, C. J ames and W. 

Griffiths, London. 
12~932. PNEU:IIAnO WHEEL TIRE, A. E. Spangler, 

LOndon. 
12,933. SoELLilfO CocoA BEA.,-s, E . W. Begrie, London. 
12,934.. APPARATUS for DRv1so CocoA BEA.~s, E. W. 

Begrie London. 
12,935. PREPARAnON of CocoA BEANS, E. w. Begrio, 

London. 
12t.9S6. POLJSHtso CocoA BEANs, .tc., E . W. Begrie, 

LOndon. 
12,937. CLAY for CoLOOllL"O CocoA Buss , E. W. 

Begrle, London. 
12,988. APPARATUS for MAKTNo BoTTEn, E . W. Bcgric, 

London. 
12.939. ADVl:.RTisrsn, S. Gurney, London. 
12~940. l llPROVED POCKET FILT£11, R. G. Westphalen, 

LOndon. 
12~941. P ORfl'lCATION of WATER, L. and C. )faiche, 

LOndon. 
12t!lf2. lllANOPACTtlru: of 0RTHO·ITALOO£N·PHENOL, H. 
~aum, London. 

12,9-&S. Wons's CAP&, G. Ridgnrd, Nottingham. 
12,9f4. IMPROVED LITTJ'.B or STJJ£TCB£R, E. S~mnl 

London. ' 

9rd July, 1893. 

12t.ll45. Wnmow- cLEANINO DEVICES, W. C. Morison, 
Lympetone. 

12,946. llltTALLIC lfoot.DS for CASTJNos, D. P. G. 
Matthews, Newport, Mon. 

12t~47. MACHINES for IROstNO LTh"£.'1, S. Bnrl"Ott 
Keighley. ' 

12,948. PROPUl.BIOl'l of \"ESSELS, W. Cochrnne, Glnegow. 
12J.!l49. SAP&TV HoLES for GoLF, &c., J. Gmnt 

1:1 taft' 0 rd. • 
12t!l50. RoLLERS of ColtlBooo :\f.&cunra, J. C. Walker 

~nldlord. ' 
12,951. PAU.'T BoXES, A. Whitehead HalUax. 
12~52. Wwoow·BLINDS, J . W. Bentley, R. Clarke, and 

.r;. Brendner, Mnncbester. 
12,959. ) f ARINE DININO TABLES, G. HoUinwood, 

Glnegow. 
12,954. 0-onrno WOOD, IVORY, &c. , G. A. Newton nnd 

J . FeU, Liverpool. 
12,955. CIOABti"JES, C. nnd N. Jacobi, London. 
121.956. IMPROVED PN£11l1L\TIO TrRES, J. Hnrrison 
~n~. ' 

12~!17. ORtCJtET BATS, A. Beaumont nod E. Alnloy, 
~udden6eld, 

T H E ENGINEER. J ULY 14, 1893. 
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12,958. BRANCD l'RU:.'EB and Twm ClllTEB, S. llall, 19,047. Cos~"ECTINO PEDALS to Cv<'l.E CRA.'IK8, W. J . to bo cngngcd by IS.'lld Juga on the upper member and 

to be withdrown from said engagement, a vcrt:lCQ)Jy 
movable cam b lock located within snld lower member 
and having positive engngemcnt with said dogs, 
whereby movement of the former will be transmitted 
to tho lstter, a tap carried by anid lower member, nud 
a grnvlty device cnrrled by Mid tnp in position to 
cngngo the material in which the tnp iB opcroting as 
the lstter approochca the bottom of the surfo.t'e to be 
tapped, Mid grnvlty device at its upper end nbutting 
11galnst 81lld cam block, combined and opcrotlng sub. 
stnntii\Uy ns nnd for tho purpose described. (2) In the 
seU-actlng tnp bend herein described, member B 

Dorby. Lloyd and W. Pricet, London. 
12t95!1. Pl'NcrURt: PROOF PS"EU)IATIC TlRE, H . R. 19,048. UlUlRELLAS nnd PARAt<OL8, E. D. Podmore, 

Moyor, Liverpool. London. 
12,1'1110. Am VAL\"ES of PNEUMATI<' TIRES, L. R. White· 13,049. MF.TAL BAM to be CAI.'LKED1 W. Gmnt, 

bend, Birmingham. . London. 
12~01. TooLS for UsE on WoRK DENCB£11, W. Slrcom, 19,050. Too~<~ for Tt RSISG lllld the Ukc, H . G. Held, 

Hirmlnghnm. London. 
1:?,1'1112. MACHI.l-"1'.8 for SoRTINO GRAN ULAR MATtRIA UO, 13,0bl. ATTACHlNO P NEt'liATIC' TIRES to CYCI.D., A. H. 

G. F. Thompson, Liverpool. Bond, London. 
12,963. SELfWEED&na lor CARDINO lllACmNES, 0. 1S,062. DRIVINO Wot:ELS for JI(AC'Ril>"l:Rv, W. L . Wl&e. 

Liebicber, lfnnchcstor. -(0. D. M11;uino, llniltd tatu.) 
12,004. BOOT and Sno& PROTECTOR, R. J. Wood, 19,069. REOISTERISO APPARATUii, J. C. Feli.-{Tht 

Gwgow. u.ei1 a11d Poultr Manutacturin!l Compa11y, Unitt« 
12,965. SoLEi and HEELS or BooTS, J . MllnCII, Budder&· Statu.) 

field. 19,054. RAIL Jo1:-"T8, C. U. F1ahcr.-{TIIt /Ieath & il 
12,9110. PROPULSION of.RAILWAY TIU.rNs , W. Cocbrono, Joint Company, Unilc<l Statu.) 

GIMgow. 19,0!15. IMPROVED DIVINO APPARATUS, G. Anderson, 
12l~67. METALLIC P40KINO for GLANDS, J. Boddy, London. 

MonmoutbsWre. 19,056. NAILS, E . R . Butler, London. 
12,968. LocKS of Wt.voow SABrrES, H. G. Lazenby, 13,057. M&~OFACTORINO SoAP, D. Xogy and J. Block, 

London. London. 
12,96!1. P~'EOWATIO TIR£11 to PRJtv&m- PoscrunES, 13,0;)9. BoxES for PATTERN CARns, C. F. G. R. Schwerdt, 

T . .Aah, London. London. 
12,970. E usno P ULLE\'8 and DROMB, R. G. Bonnett, 13,059. SELFoOILINO CAR WHEELS, J. H. Watt, London. 

London. 19,060. 1 IMPROVED BEDSTEADS, A. G. Goodwin, 
12,.?71. ALTER~ATL~O CURRE~"T MOTOII8, 0. Dnhl and London. 

~:~. L. Phllllps, london. 19,061. CRJtAll SEPARATORS, A. J . Boult.-(/. J. 
12l9i2. llDROVED COOL.JSO APPARATUS, A. Hom, Bwrigan, Unittd Statu.) 

LOndon. 13,062. MEO!lA.>;JCAL MOVEliEln'l>, W. P. Thompeon -
12,978. 11 HoME R ttL£ " TIRE, R. J. l\rnrtln, London. (E. M. Ktllogg, Onittd Statu.) 
12l974. PNEUMATIC WHEELS, J. Philipson, jun., 19,063.· !fAOAZINE CAXEJWI, A. J. Boult.-(E. R. 

LOndon. .Andrt1t1, Unittd St4tu.) 
121975. MA.-.UFACTURF. Of PAilAPR£NETOL-cARBAliTDE, 19,064. Pa&VESTISO RETARDATION in ELECTRIC CABL&'I, 

W. L. Wisc.-(Th( Firm of D. F. t"on Heyden, Nncll.llo, S. P. Thompson, London. 
Ctrmany.) 19L065. Two·WllEELED VEHICLES, )J. D. R uck er, 

12t.976. MA:-"VPACTUR£ or GLASS, H. Lepersonne, LOndon. 
LOndon. 19,066. I NOAN'OF..'!Cl!l>'T LAYPS, A. J. Boult.-(0. H. 

12,977. ADVERTISISO through TRANSFEliS, W. H. SttlttT Otrmany.) 
Schwartz, London. 13,067. CYoL£ PEDALS J . R. Trigwell, London. 

12l2i8. MAKINO HAIR :DROSH1:8, &c. , J. S. Toppin, 19,068. F OR.>; ACES, C. Wagener and P. Baumert, Liver. 
uxbridge. pool. 

12l97!1. TREATYXO REFRACTORY OR£11, J . W. Hall, 19,069. lllANOFACTUlltsO GAS, A. J. Boult.-{E. Covtn, 
LOndon. Uni ltd Statu.) 

12,980. RATCHET BRACES, R. Ct\ntz, London. 19,0i0. PARALLEL R01.E8, W. E. Poatlethwnite, London. 
12L9Sl. S10SAL and TELEGRAPH PosTS, I. A. Tlmmis, 19t.071. ELASTic TIRES for CARRUOES, F. H. L. Shipton, 

LOndon. LOndon. 
12,982. GAllE of WHIST, D. Bllkillle, London. 1S,Oi2. BRAn for CARJUAOES, &c., G. T. Mncltlcy, 
12l989. ADVERTISYXO, ,J. KendAll nnd J. A. B utton, London. 

LOndon. 13 OiS. EXHJllfTTNO ADVERTlSEliL'"T8• A. W. Loveland, 
12 084. STOP Cu.urnRINO MAcni:.:ES, J. Jones and A. f.Ondon. 
~ch'-London. 19,074. lllEASORTNO tho H ITlollDrT> of the A.n~OSPITERE, 

12,985. HOTTLE STOPPERS, J. E. Bousfield.-(/. Spear, A. HeU, London. 
Ctrmany.) 19,0i 5. SIUl'TINO DRIVL>;O BELTS, E. Edwnrds.-{B. 

12,9811. LAMP Bua~"'ERS, S. F1llk, London. Bohtl, Otr.nany.) 
12,987. IM PROVED SPIRIT STOv£, P. Kiudcrmnnn, 1S,Oi6. DRIVI~O MICllA.l>'ISX of CYCLES, &c., E. Wood, 

London. London. 
12,~Sl!· PRESSES for STA:IIPISO H onsESnoES, A. W. 19,077. STOvES, S. Wilson, London. 

Kmgbt, London, 18,078. KITCHEN RAN0£8, S. Wilson, London. 
1 2~989. STOPPERS for BOTTLI:S or JAns, J. J. Varley, 13,079. PROCESS for li{AIUNO PAVISO STO:n:s, A. Typlt, 

LOndon. London. 
12,990. GAS APPARATUS, G. Wlnstnnler, London. 13,080. PRODUCJ:NO ARnPlClAL MARBLE &:c. A. Typlt 
12,991. TRANSPEBBISO PBOTOORAPOS, .A. J. Boult.- London. ' ' ' 

(C. P. Jon, Btlgiw.t.) 13 081 PLATES for SF.CONOABY BATTERIES J Pitkin 
12,9~2. BlNDEBS for E oo£11 of Box.ES, E. Heynen, ~ndon. ' · ' 

L1verpool. 13,082. CARRIAO£, &c. V&.,.TILATOR.S E. T. Hnymnn 
12 993. FIR£· ORATES for BURN INO CoAL· DOST, J. London ' ' ' 

Kudlicz, London. 19,089. B~AIDISO llfACHim:, A. Jl(. Clnrk.-{C. Ra(Jtoo·, 
12,9!14. FAc.tso fiLES, BRICKS, &c., J. E. Hughes, Gtn,la•IY, and C. 11. Scl•ott, l/nit«l Statu.) 

London. 19 084. INKST.C.'DS, G. R. Weed and A. ~I. 1\Htchell, 
12~5. lliAKINO CARBO:-,c Aero G.u, H. L:lne and J. ~ndon. 

t"Uilmnn, London. 19 085. STARTINO EsorNu, W. D. and S. Pricstmnn, 
12~!196. STE.UI BOILERS, H. P. Parkes nnd J. lllcAlpino, ~ndon. 

LOndon. 13,0811. COLLAPSIBLE H~DS for ROAD VEIDCLES, G. S. 
12~7. CALCn>tso APPARATUS, Lo. Soci6te Mnrchevllle, Thompaon, London. 

u aguln, and Co., London. 19 087. SloiOK.E. co:-"SOliiNG 
12£!8. WORIUfl:.-tS TnlE RECORDERS, J. C. English, f.Ondon. 

1n .,9ndoRn. C S H "--k Lo d 19,088. WREELS and TIRES of C>CLES, M. Svngrovsky, 

F ORN.ACES, E. Herbst, 

•,u., . AIR O'RL'£1\, . . """" or, n on. London 
18,000. BecKLES, H. &ndllands, London. 13,08\1. CA.STING the TEETH on GEAR WB.t:ELS, S. E. 
13,001. UMliRELLAS, R. Waples, jun., London. JlfaxwcU, London. 
19L002.dMACRINES for FILLL'"G BOTTLES, D. Watson, 19,000. MACHJN£8 for )(AKL>;O :\AILS, w. M. Sevcrnnce, 

LOn on. London. 
13£!9. DETACHABLE CoVERS for TitlES, R. R. Gubblns, 19,091. BOl\IAL CASES, J . A. L:lkin, London. 

ndon. 13,092. FOtrl>"TATN P£.,"S, W. A. Leary nnd J. R. 
Callnh11n, London. 4th July, 1899. 

13,004. PAPER FILES, W. Tilley, London. 
13,065. F:&...,CINO, J. Parker, Birmingham. 
13,006. \ &.'"TILATOR, P. LolliJ\x, Bolton. 
13~007. liiAKINO LL..,OLEOW FLOOR.OLOTllll, J. C. Lyon, 

LOndon. 
18,008. MOVABLE MANTLE:T, W. R. Ashficl~1 London. 
19,009. Co~ECTINO TIRES to C\'CLES, w. Rockli.tTo, 

Newcnatle-on·Tyne. 
13,010. BICYCLE a.nd TRIOYCl.E L.ulPS, H . A. Ward 

Birmingham. ' 
13,011. JACQUARD MACHINES, C. Hllhlo, C. E. Liebrich, 

nnd T. Hanson Bradford. 
18t!l12. ZITilER H.ARP PIANO, H. Carter nnd H. Cooper 

~ristol. • 
18,019. HEALD MACDIN~J W. Deighton, Bradford. 
19,014. PROPELLER, B. W. )!nughAu, London. 
19,01!1. ACOOltOIODATION or Scu Tritt, C. Davies, Man· 

cheater. 
1SL0_16. REOISTERI~O DIRECTION of SOIP8, J. W. Ray 

LIVerpool. ' 
1S1017. NoVELTY in Crururs, A. E. Pinfold, Cleek· 

llC.'\toD. 
19,018. TORACOO Cosi10li£RB, A. SutcUJJc, Blnckbum. 
13,019. Loom, J. Hibbert nnd J. Mnrsden, l fan. 

cheetor. 
18,020. PROTECTING C\"CLE TTRES, C. T. PoweU Blr· 

mingham. ' 
13,021. FooD, G. W. Richards nnd J . W. Hodgson 

Sheffield. ' 
13t!l"l2. Tw~o FIBRous Sl!liSTANCES, S. E. Asquith 
~mdford. ' 

19,023. FIL£11, W. H. BlnckweU, MAnchester. 
13,024. I NDICATING E LECTRICAL E!>'EROY G. ChotTey. 

JnD\es Sheffield. ' 
13~. R.uLWAV RAILS IIJld CRAins A. W Green 

u ubUn. ' · · ' 
19,0"2C5. BUILDT:.:O BLOCKS, J . B. Hownrd.-(T. II • .Jrold 

Gtrmany. ) ' 
19,027. SEALtso W .u )JA.~OFAC'I ORE, G. Kresse! Mon. 

chester. ' 
19~023. bfACOI.YES for WABRINO PoTATOES F Nuttall 

.LO.Jlcnabi re. ' · ' 
13,Lo029.d hoJ PRO\"ED L.ur1so llic rrn-"1'.8, J . T. Averv, 

n on. 
13,090. E~o~BOSSING DESioss, &c., T. E. Baird 

Glnsgow. ' 
lSLOSl.d BELLS Cor Us£ on BICYCt.u, E. D. Rockwell, 

LOn on. 
13,0h92.teSAPETV STIRRUP HOLDERS, J . J. Rooney, Mnn. 

c ei r. 
18t!>99. PNEo:IIA no TrRE, R. G. Sanders nnd H. 

.r:;dwardt!, Birmingham. 
13,034. CLOStso WATER TAPS, J. H . Landgrebe Ml\D· 

chester. ' 
1S,EOS5. COMBINED GLOn~ and PeasE, T. G. Doming, 

IISCX. 
19,~. htPROVED RrlotB of WHEELS E . Wnrwich Blr· 

mrngham. ' ' 
19,037. AD\'T.RT1SING I B1~'DER FILE T. Easton 

Coventry. ' ' 
13,088. Cnu&BING llf ACOINES, R. McCully, Gla8gow. 
13,089. STORxs nnd other YAI.VRS, T. Slm, GIN!gow. 
1St.040. I NV ALill CARRIA0£8 and C>cLES s. Kemp 

LOndon. ' ' 
13,041. SPRINO i)Jotr~>"TTNO for WnmoW·DLIND RoLLERS 

J . Alll.aon, London. ' 
lSLo,042.d GAUGE for WOODWORKER.S, H. J. J ones, 

n on. 
13,0t3. HA.'IDL£9 for COEESE ConERB W. J. Denney 

London. ' ' 
l3~9H. P.:.'£11l1L\T10 TIRES, G. Turner and J. M. H. 

venour, London. 
18,046. AtlTO:IIATIO AD~RTISrNG, G. Webb, aen., and 

G. Webb, jun., London. · 
18t!l46· CONNECTING YEUICL.£8 to TIU>IWAV RoPES 0 

~atcbelor, Londo11, 1 • 

13,099. NUT·LOCKS, H. H. Lako.-(B. Porto-, Onil«l 
Swtu. ) 

13,094. NECKTIES, T. C. Robinson, London. 
13,0!!5. llf£XORANDOll BLOCKS and PADS, G. W. Brown, 

London. 
13~. Du&T·PROOF HAT and UlolliR.t:LLA CABINET, T. '1.\r. 

.r;llis, London. 
19,097. AIR MOTOR, V. I. Feeny.-( Tilt Poul1~1 AN"tlo-a· 

ting Com}Jotty, Unitt« Statu.) 
19,098. ROLLINO MILLS, A. Rue, London. 
19,099. REOOLATISO CARJtiAOE BAUNCE BLOCKS, T. A. 

Witham, London. 

6111 July, 189S. 
13,100. FERRULE, C. BlnkB, York. 
13,101. METH OD of WINDL>;o DvsAllos, D. Urquhru-t, 

London. 
13,102. WIRE·JUTTRESS BEDSTEADS, L. H. Brierley 

Birmingbnm. ' 
13,109. RAISINO nnd Low&RTNO Wrsoows, A. Snnder· 

son, Sheffield. 
13,104. Pl'IEOMATIO TIRES for CYCLES, J. W. Dunn, 

Stokc·on·Trent. 
13,105. F URNACE STORER, B. D. Hoaley, Preston. 
13,106. HAm CoRJ.JNO APPLU..'ICES, E. Linnett, Blr· 

mlnghnm. 
1S,107. OvcLE SADDLE CLIPS, D. A. Martin, Dlr· 

mlnghnm. 
19,108. TIRES, H. E. ~. MIISO.n IUld W. H. Petera Dlr· . ....__ . 

mmgnw.u. 
13,100. DoOllt.r.;G tARNs, L. Hnrgro.ncs and T. Gordon, 

Accrington. 
19,110. LUBRICATINO A.PPAIU.T08, W. Yallnnce, Over• 

town·by-Wishaw, N.B. 
18,11 I. TRAVl:RSE MOTION of DVNA:IJOS, &c., J. PC1160 

Yorkshire. ' 
13.112. P S£UWAT1C TIRE REPAI"REn, J. J. B. Jones· 

Parry, Dublin. 
19, liS. SHUTTLE Box Swr::t.LS of Loom, R. Slnck, 

Mnnchcster. 
18,114. CONSTRUCTION of El'T.L.ETS, R. Wbitakor, Dh·· 

mingbnm. 
13,116. FlRE·&SCAPE, 0. P. Mitchell, Keighley. 
13,116. P LAST£Rtso WALLS, J. C. Sellnrs, Li\"erpool. 
13,117. P RODOCTION of Coaoll iOll, A. Sternberg and 

A. Deutsch, Mnnchester. 
19t~ 18. DRv1so CvLTNllEn SUPPORTS, J. J. Sumner 

.uancl1ester. ' 
13,119. PLASTERER'&, &e., Mol1LD R UNNER, E. Main 

Leicester. ' 
19,120. Sr::wn;o NEEDLES, W. P. Tbompson.-(H . .A. 

Blanchard, United Statu.) 
13,121. Loo:~t SHUTTLE GUARDS, E. Smith Bradford. 
19J22. TRAIICWAY SwiTCH AD.ro8T£R, J. J. Carter 

uublln. ' 
19,12S. MOVABLE IRON or Sr£.£1. RAll J B Herbert 

Su1Jolk. ' • · ' 
13,124. BROOCH Prs Jo1:-"T8, J. Grove, Birmingham. 
13~125. APPLJASCES Cor BOliER·:IIAKINO F. T. Bond 

LOndon. ' ' 
13,126. APPARATUS for PRODtlCISO GAB, W. Young 

Glasgow. ' 
13,12i. CU£lCCAL HA.~>'DBILL'I, T. P. Jary London. 
1SJ..2S. S£Coa1so ~'EOlU.Tic CovERS to Ruts T. Ash 
a.. walsnll. ' ' 

SELECTED AMERICAN PATENTS. 
From IM Onit.td Statu' P4Uftt OJ!kt OJ!kie&l OautU. 

496,420. S&Ll'·ACTINO Tn HEAD, S. D. Ltland IJol· 
yo!-r, .Mcw.-Piltd .April 2nd, 1892. ' 

Claim.-(1) The seU·notlng tap hood herein described 
consisting of an upper member hnvlng at ItA lower 
end downwardly projecting Juga, nnd a lower membor 
tlaving at ita upper end rt\dlallr movable dop adApted 

1496,420 1 
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h.'lving the transverse opening b3 therein and having 
dogs 1,8 located within RAid opening and adapted to 
have free movement therein, snld dogs ha'Mllg the 
slots or grooves 6 therein, in combination with block 
1,6 located within a control bore in Mid member, &aid 
bloc lea being composed of the ends 4 united by stem 3, 
nnd having the inclined ribs 5 projecting from opposite 
sides of snid stem within the gTOO\"es in 811ld dogs, 
spring 118 and stop screw IJi armnged llDd opemting 
sub6tnntially AS described. (3) In a tap bend, member 
A having hlgll o;l ln combination with member B 
haviDg dogs (JJ nnd enm block (.6, a..'\id dogs being pro· 
\idcd with the detacbnblc bearing plates i, substnnti · 
lilly ns described. 

496,433. PrLLAR CRA...."E, W. H. Morpan, Alliaa«, 
Ollio.-Filt:d June 19111, 1892. 

Claim.-(1) lD 11 jib cmne, the combination with a 
stntionnry pillsr or standard, nnd a jib bearing nga.inst 
611id plllnT or standard nt or near itA bose and 11ttnchcd 
to 811ld pillsr or standard at n polnt nbove its 008e, of 
no electric motor on tbe jib, gearing con.nectlng 611id 
motor with the winding drum, 11 conductor and 
sliding contacts between said m otor And conductor, 
substnntially AS set forth. (2) In a jib crnnc, the 
combination with n post or mndnrd, nn electric 
conductor, nnd statloMry contacts connected with 

14 96.433) 

anld conductor, of n enp loosely mounted on tho })06t 
or ~tandnrd, . n box ~rried by snld cap, contacts 
earned by smd box, a Jib supported by &~~id cap 11nd 
electric motor enrried by snid jib. (9) In a jib crane 
the combination with a stntionnry post and statio~ 
contacts located above the post, of n moVl\blo enp 
m ounted on the post llDd carrying contacts the latter 
bea.ring ngninst the stationary contacts, ~ jib, &tny 
rods connecting the jib and cap, and a motor enrried 
by the jib, substantially as set forth. 

496, 456, Com.rtrrATOR FOR DYNA:IIO·ELECl'RIC hfA· 
CHINES, E. Tl«mt~on, Sua.llpiCOtt, Mew.- Filt•l 
D.«mbcr 2nd, 1891. 

Claim.-{}) The combination with the commutator 
llDd the armature connection therofrom of n mass ol 
mngnotlc material in inductive rolstion to such con· 
nectiou. (2) The combination with the comnlutntor 
and Its nrmature connections, of n mnss of mngncti~ 
material in inductive relntion to such connection. (S) 
The comblnntion with the commutator, and its con. 
nocUous, of the lnmi1111ted ma.sa of magnetic material 
in inductive relstlon to such connections. (4) The 
combin11t1on with the commutator nnd its connections 
of tho mnss of IW\gnotlc material having perfomtion~ 

through which 9\lch connections pnss. (5) The com· 
bination with a single al"maturo lend, of two or more 
sub-lenda therefrom, sepnrate insulated commutator 
segmentAl connected respecti'"ely t o such sub-lends, 
and two or mure brushes bearing "1'08pCCtively on eucb 
segments. (II) Tho combination with a single nrma· 
turo lend, of two or more sepnmto insulated commn· 
tator segments lying In the 81lme axinl plnno 1\lld 
connected with snld lend. ('i) A commutator com· 
posed of two or more sets of tepnrate insulated 
sepncnt&1 tho corresponding segment in oo.ch set 
IYUlg In tne anme nxiLil plane. (8) Tho comblnntlon 
with n single nrmature lend, o( two or more 8\lb-lends 
therefrom, each having a portion of large self-indue· 
tion, sepnrato insulated commutator segment& cc n · 
nected reapectivoly to auch sub-lends and brush" 
benrins' ou such segmcnbl, 1 
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