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RECENT PATENTS.

Tuz following specifications of completed patents
arc all dated within the vear 1866; and that year
should be given in ordering them, at the annexed
]prices, from the Great Seal Patent Office, Chancery-
ane.

(No. 2895, 6d.) Peter Kirk, of Workington,
patents an arrangement of rolls for rolling metals.
According to this plan, three rolls, placed one above
the other, arc employed, the centre roll having fixed
hearings, and the upper and lower rolls being adjust-
able and capable of being moved to and from the centre
roll, according to the thickness of metal to be acted

on.

(No. 2898, 8d.) George Haseltine, of 8, Southamp-
ton-buildings, patents, as the agent of Aaron Higley,
Joseph Benjamin Birdsell, and Varium Ogilva Bird-
sell, of South Bend, U.S., an arrangement of railway
brake, which is intended to store up a portion of the
power absorbed in stopping a train, and give it out
again when required to assist in starting it. The
arrangement consists of a friction clutch placed on the
axle of the pair of wheels to be acted upon, this clutch,
when thrown into gear, causing a chain connected to
a spiral spring to be wound on a drum on the axle.
At the same time another chain, connected with the
spring, is, as the latter is compressed, wound on
another drum on the axle in an opposite direction by
the reaction of a lighter spring; and when the train
is to be started agam, the friction-cluteh is thrown out
of gear, and the compressed spring, acting through
the last-mentioned chain and drum, is employed to
turn the axle in the direction the train is going. We
fear that the spring would take up but a small por-
tion of the power required to stop the train, and
that the scheme is far from being carried out in a
practical manner.

(No. 2899, 6d.) Charles Churchill, of Norwood,
patents, as a communication from Albert Beach, of
Newark, New Jersey, U.S., a neat form of chuck for
holding drills and similar tools. In this chuck the
shank of the drill is held between three jaws, which
are capable of moving radially, and which are turned
to a conical form on their exterior surfaces. Over
these jaws is placed a cap, which is of a correspond-
ingly conical form internally for a portion of its length,
the remainder of it being cy{'mdricn], and being screwed
on the main body of the chuck. By screwing the cap
on to the body for a greater or less distance, the
conical part of 1t can, of course, be made to force the
sliding jaws more or less closely together. A similar
arrangement is now used by Messrs. Sellers and Co.,
the well-known tool-makers of Philadelphia, for ad-
justing the dies in their screwing stocks.

(No. 2900, 4d.) George Haseltine, of 8, Southamp-
ton-buildings, patents, as the agent of Asa Hill, of
Norwalk, U.S., methods of {)roducing ornamental
designs on marble and other calcareous stones by the
action of chemical agents which will form combina-
tions with the stone and with each other. Thus, for
imparting a red stain, the patentee applies successively
a solution of a salt of copper in ammonia and ferro-
cyanide of potassium; for black, a solution of sulphate
of iron and one of gallic acid, and so on.

(No. 2903, 8d.) Aifred Vincent Newton, of 66,
Chancery-lane, patents, as the agent of Jacob William
Schuckers, of New York, improvements in the con-
struction of reaping-machines. These comprise a cam
arrangement for imparting a reciprocating motion to

the sickle-bar, and stopping that motion automatically | P

when the machine is backed ; a method of connecting
the cam and finger-bar so that the former will partially
counterbalance the latter; and an arrangement for
regulating the height of the cutting apparatus.

(No. 2904, 84.) William Edward Newton, of 66,
Chancery-lane, patents, as the agent of Charles Nivert
and Blaise Dus~ap, of Paris, a method of cleaning the
exteriors of buildings, &. This plan consists merely
in the employment of a portable boiler fitted with a
Giffard injector, this injector being employed to force
a supply of hot water through a hose and nozzle, and
another pipe leading from the boiler heing used to
dircct a jet of wet steam upon the surface to be
cleaned. The boiler is in some cases to be mounted
at the foot of a portable scaffolding from which the
jets can be directed.

(No. 2909, 4d.) George Shaw, of Birmingham,
patents, as the agent of Conrad Dewies, of Liége, a
method of manufacturing coke and ““breeze,” the
object being to obtain a product free, or nearly free,
from sulphur and phosphorus. According to this
plan, the coal to be coked is powdered and mixed with
quicklime or powdered unburnt limestone. ‘T'he pro-
portion of lime to coal will vary according to the
quautity of sulphur or phosphorus contained in the

latter ; but generally a mixture of two parts, by weight,
of lime to 100 parts of coal is stated to give good
results. The mixture of coal and lime is burnt or
coked in the ordinary way; and during the coking
process, it is stated that the sulphur and phosphorus,
combine with the calcium of the lime, forming sul-
phide and phosphide of calcium. The coke, whilst
red hot, is then quenched with a large quantity of
water, this water dissolving out the sulphide of cal-
cium, and causing the phosphorus of the phosphide
to be eliminated as phosphuretted hydrogen gas. It
is also proposed to mix the coal to be used for
making coal-gas with a certain proportion of lime,
with a view of retaining the sulphur in the retorts in
the form of sulphide of .calcium, instead of allowing it
to pass off ani form sulphuretted hydrogen.

(No. 2912, 10d.) James Samuel Cooke, of Abingdon-
street, patcuts, as a communication from Joseph
Green Cooke, of Vera Cruz, a form of railway oarriage
axle-hox, in which the pressure of the spring is
transmitted directly to the brass or bearing, the brass
being capable of moving vertically in the axle-box, and
the latter being fitted closely to the collars of the axle-
bearing. We shall probably illustrate this axle-box in
an early number.

(No. 2914, 10d.) Thomas Horsley, of Kirkly Hall,
Puixton, and George Knighton, of Reddings, near
Alfreton, patent methods of constructing collapsible
core bars or barrels. According to one plan, the core
is constructed in three sections, two of these being of
large size compared with the third. The small section
is fitted on its inner side with a sliding bolt furnished
with projecting fingers by which the section is held in
place when the core is expanded to its full dimensions.
By drawing back this bolt the small section can he
removed, and the other section can then contract.
Another arrangement is also included in the patent.

(No. 2922, 2s.) Frederick Bernard Deering, "of
Bayswater, patents improvements in the details of his
rock-boring machinery. A description of these im-
provements was included in our account of this
machinery, which we gave on pages 475 and 476 of
the second volume of ENGINEERING.

(No. 2924, 4d.) William Edward Newton, of
66, Chancery-lane, patents, as the agent of Benjamin
Chew Tilghman, of Philadelphia, U.S., methods of
manufacturing paper pulp from wood, esparto, and
other grasses, and various other vegetable fibres. In
making pulp from wood, the latter is to be cut across
the grain into slices ahout 4 in. or } in. long ; and these
slices are to be placed in a strong iron vessel lined with
lead, and mixed with a solution of sulphurous acid and
sulphate of lime. The vessel is then to be closed and
heated by means of a steam jacket to a temperature of
about 260° for six or eight hours. The steam is
then to be shut off, and the acid solution replaced
by water forced in at the top of the vessel. After
being washed in this way, the woody substance is left
fo drain, and if on cxamination it is found that the
fibres are not sufficiently scparated and hleached it is
again treated with the acid solution. .

(No. 2927, 8d.) Henri Adrien Bonneville, of 38,
Porchester-terrace, Bayswater, patents, as the agent
of Paschal Joseph Hognoul, of Liége, a form of rotary
pump, in which a pair of toothed cylinders revolving
n a case are employed in the same manmer as in
Pilliner and Hill’s rotary engines, which we illustrated
and described on page 564 of our last volume. The
pump is intended for raising water or for ventilating
urposes.

(No. 2931, 8d.) Henri Adrien Bonneville, of 38,

Porchester-terrace, Bayswater, patents, as the agent
of Jean Louis Vergniais and Jullien Appollinaire
Chéron, of Paris, an arrangement of pumping ma-
chinery for pumping silt and mud from the bottoms
of rivers, &¢. The pumps are of the reciprocating
class, and we fear that the whole arrangement of
jointed pipes, which is somewhat complicated, would
e likely to become choked up.

(No. 2940, 2s.) Nicholas Korshunoff, of Birming-
ham, patents improvements in the manufacture of mal-
leable iron and steel. These consist in forcing into the
liquid metal contained in the puddling or other furnace,
in which the conversion of the cast iron into malleable
iron or steel is to be carried on, the vapour of nitric or
chloric acid, or other acid rich in oxygen, and also the
vapour hydro acids or other materials rich in hydrogen.
Mr. Korshunoff also patents a method of preparing
pure cast iron from malleable iron and steel scrap by
melting these materials in a cupola with charcoal;
and a method of casting hollow stecl articles by forcing
a tapered core into the metal by hydraulic pressure,
this corc heing removed as soon as the metal is set.
This plan for applying hydraulic pressure to steel cast-
ings has been anticipated by Mr. Whitworth’s patents.

Mr. Korshunoff includes in patent various kinds of
apparatus, by the aid of which his plans are to be
carried out.

(No. 2943, 1s.) John Henry Johnson, of 47, Lin-
colw’s-inn-fields, patents, as the agent of Josiah
Copley, junior, of Alleghany City, U.S., an ingenious
machine for manufacturing chains; this machine,
which we could not describe without the aid of draw-
ings, forming each link, cutting the scarf ar bevel
:'or the weld, and giving the desired overlap for the
atter.

TRIAL OF THE RODMAN GUN AT
SHOEBURYNESS.

YrSTRRDAY week (27th ult.) the first trial was made of the
15in. Rodman gun lately sent over from America. Its friends
have every reason to be satisfied with the results, so far as
thev go.

The gun, weighing 19} tons, was mounted on the great
wooden carriage formerly used with the 13 in. Horsfall gun, and
was fired with two degrees elevation. The trials were for range
and accuracy. Fifteen rounds were fired with cast-iron shot
averaging rather more than 450 1b. weight. A supply of the
large-grained ¢ Mammoth” powder has been sent m'th the gun,
and this was tested against the English large-grain rifle powder,
which proved to be about one-fourth stronger. The first seven
and the last two ronnds were with the American powder, the
others with the English. The range was indicated by the first
graze upon the sand, the distance of which from the right line
gave the accuracy. .

The first three rounds were fired with 351b. American
powder, the ordinary service charge, and gave an average range
of 711 yards, the second and third shots, however, going 740
and 737 yards, with a deflection of only .6 yard to the right.
Recoil 5 ft., and velocity about 920 ft. per second.

Rounds 4, 5, and 6, were with 50 b, of the same powder,
giving a recoil of 8.7 ft., and a range of about 987 yards. De-
flection to right from 2 to 3.2 yards. Velocities, 1110, 1120,
and 1133 ft. per second.

Round 7 was fired with the maximum charge of 601b. of
Mammoth powder, a charge which American officers are strictly
forhidden to employ, except as a dernier ressort agninst iron-
clads. The * soda-water bottle” retreated 10 ft. under its in-
fluence, but sent its shot the respectable distance of 1138 yards
at a velocity of no less than 1210 ft. per second. Deflection,
1.4 yards only.

Rounds 8, 9, and 10, were with 35 1b. of the English powder,
the ordinary service charge of our 9 in. Woolwich gun. These
rounds gave good results, especially the ninth, in which the shot
flew absolutely true, with a range of 873 yards, and velocity of
1044 ft. per second. Rounds 8 and 10 were but slightly inferior,
the greatest deflection in either being L {ard.

Rounds 11, 12, 13, were with 50 lb. of English powder.
Again in round 11 the shot flew straight to the mark: but
otherwise in these three rounds the firing improved until No. 13
gave a range of 1140 yards and velocity of 1214 ft. per second.
Deflexion, 2.4 yards; recoil, 9 ft. 10in. The general result of
this round was slightly better than that of No. 7.

Two more shots were then fired with the full battering charge
of 601b, Mammoth powder, with much the same result as
before, No. 14 again striking in true line. This concluded the
experiments.

Of course the real test remains to be applied. Nothing but a
thorough trial of this gun against the 8 in. Warrior target and
against the target proposed by Mr. Chalmers, if even the Go-
vernment does that gentleman the tardy justice of fairly trying
his plan, can settle the great question of English ordnance versus
American. There is another way in which it may be settled,
but we hope that experiment may long remain untried,

People are ready enough to embark in the turret question—
perhaps with more zeal than knowledge as a general rule—be-
cause turrets have a visible difference from broadsides, which
any landsman can understand. But guns are a little beyond
the popular ken, which reaches no further than Armstrong and
Whitworth. When the big guns of America are named, 1t is
but for contemptuouns dismissal, as barbarisms of the Mons Meg
era, propelling, with the wonted inaccuracy of smooth bores,
greag random shot at low velocities. And are they not cast
iron?

After Thursday’s experiments we trust we shall hear little
more of this parrot cry about low velocity. Our own rifled
guns, it is true, do more than 1214 ft. per second, but no one in
his senses would call that velocity low. As regards accuracy,
we {uncy the results must have surprised some of the judges
not a little, while those who understand the radical difference
between a hollow-cast Rodman and the old pieces which we
(naturally) find useless for rifling, will think hopefully of the
material used. When this gun comes to be tested to destruction
—as it ought to be—we believe the opponents of cast iron will
be somewhat surprised.

But, as we have said, the real question remains to be fought
on other lines. Penetration of targets is the true test, or, fail-
ing penetration, such utter ‘“racking” as shall shake the plates
off bodily. And here we wounld beg of the Government not to
grudge the cost of targets for the coming trinl, and even to take
the opportunity of erccting a new American laminated target,
15 in. thick, against which to try our own guns. No such im-

rtunt contest has yet taken place, and no money should be

grudged for steel shot, chilled shot, or anything else required.
It is difficult to rouse public opinion on these points, or to con-
vince people that the fate of a nation may hang on the way it
makes its guns. Have we 80 soon forgotten Austria and the
needle-gun?

The fairest comparison with an English gun would be with
the 18-ton 10-inch guns now making specially for the Hercules,
but as none of these are ready, it will be necessary to try the
Rodinan agninst our 9-inch 250-pounder. Against plating of
medium thickness, where the Woolwich bolt will gain entrance
nearly every time, it will do more harm by bursting between
decks than any number of * racking” blows can do outside; but
against very thick plating, Palliser-proof, the great round shot
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will probably be the most useful, or the least useless, of the two.
Against a wooden or thinly plated ship the large sphere will
crush in all before it, while the pointed bolt may but drill a
clean hole, and pass delicately through.

However, the question all turns upon the extext of the alleged
racking action, and the extent of that must be very great to in-
duce us to give up the penetration system, since it is clearly
better to disable the enemy’s crew by effective shell fire than to
sink him altogether, a month afterwards, by * racking” his
structure now.

We will add that a 450 1b. shot, at a velocity of 1214 ft. per
second, represents an energy of 10,328,400 foot-pounds, and as
this was cbtained with 50 1b. of powder the work done by each
pound was 206,570 foot-pounds. This is far beyond the work
done by our powder in our own rifled guns, and is to be attri-
buted in part to the greater rcom for expansion of tie powd
gascs presented by the large bore of the 15-in. gun. This point
is one we have often urged in favour of very large guns.

THE LATE MR. ROBERT HAWTHORN.

THe head of the finn of R. and W. Hawttorn, engineers, of
Newcastle-on-Tyne, died on Wednesday week at the age of 71,
and was followed to the grave on Tuesday last by about 600 of
the men employed at the Korth Banks Works, as well as by
many of Messrs. Robert Stephenson and Co.'s mnen, the works
of that firm baving been stopped for halt a duy on the occasion
of the funeral.

Mr. Hawthorn and his brother, the sons of Robert Haw-
thorn, engineer, of Walbottle, were early in the ficld as Jocomo-
tive engineers, and nearly 2000 engiues have been turned out
from their works. Their style of engine was not so distinctive
as that of some other makers, although the Hawthorns intro-
duced certain peculiarities, few of which, however, have gained
adoption by others. They brought out, years ago, a locometive
boiler with return tubes, and haviog the chimaey over the fire-
box. They also introduced the perforated steam-pipe, to draw
the steam from the entire length of the boder. This form of
steam-pipe hud been patented many years betore by Nathaniel
Gough, of Manchester, but had not, we believe, been used uutil
the Hawthorns employed it. Jn many cases it has given good
results, but the general opinion of enginecrs has been ugainst it.
Messrs. Huwthorus are generally credit-d with the first use ot
compensating ievers between the springs of locomotive engines,
but they first used these so lately as 1851, twelve years after
they had been used by the American engineers, and long after
they had been publicly described here. Lven yet the compen-
sating levers, which possess undeniable advantages, huve made
way but slowly. Messrs. Hawthorns introduced an annular
safety-valve and some other specialties -of construction, but
these do not appear to have been adopted by other makers nor
even retained in their own practice.

Personally, both Robert und William Hawthorn long enjoyed,
and the last named happily still lives to enjoy, the respect of all
who knew them through their long and worthy carecr, and the
affection of those immediately connected with them.

NOTES FROM INDIA.

THar Bombay Government has given authority to the Bombay,
Baroda, and Central India Ruilway Company to carry cut a
complete survey of the projected line from Neemuch to Delhi,
with & branch to Agra. ‘Tne survey from Baroda or Wassud to
Neemuch, which was sancticned some time ago, is nearly
tinished.

Some Calcutta baboos have tormed a ¢ Railway Passengers
Society,” believing it indispensably necessary that the interests
of the passengers should be regularly watched, and all com-
plaints systematically represented and remedied.

It is stated that the Mabarajah of Judhpore has informed
Government of his wish to have u railway through his territorics.

The Government of India has publi-hed a rexolution on the
reduction of the number of free telegraph messuges. They
are at present estimated to cost 3,10,123 rupecs per annum,
and encumber the line, taking precedence of private messages.
The Bengal Chamber of Commerce are to be asked if there is
pow any use for the commercisl message sent to Reuter's agent
at Bombay twice a month. After three months the long und
always badly drawn China and Australian telegrims from
Galle are to be sent only to the three presidency cities. The
arrival of only the English mail steamers at Bombay is to be
telegraphed all over lndia. The meteorological telegrams are
to be arranged in concert with the meteorological committee.

Dr. MacGowan is reported to be progressing satisfactorily
with his telegraph negotiations; bis scheme embraces Japan,
Shanghai, Hong-Kong, the Philippines, Guam, Honoluly, to
San Francisco, a total distance ot 7200 miles. Gas is being
introduced at Pekin, at the customs Yamén, in order to show
the Chinese its mode of use and preparation.

The Memorial Church at Delbi was opened on May 11th, the
tenth anniversary of the mutiny at that place. The edifice was
crowded by native Christians, and a large number ot Hindoos
snd Mahomedans remained during the opening services.

The erection of a new building for the Bumbay secretariat
has been commenced on the esplanade, on the site of the old
ramparts, and not far from the band-stand. The edifice has
been designed by Captain Wilkins, R.E., and the cost of the
building is to be between twelve aud thirteen lakhs of rupees.

Colonel Walker, inspector-in-chief of the Bombay cotton
frauds departinent, estimates the breadth of lund, iu the Bom-

bay Presidency, sown with cotton in 1866.67 at 1,955,366 | Le

acres, ot which 752,085 acres are under the exotic varieties.
The total breadth under cultivation in 1863-66 he states at
1,766,400 acres. He estimates the produce of the crop of
1866-7 at 94,766,794 1b., of which 85,579,089 L. are exotic,
against a total of 52,698,257 Ib. actual turn out in 1865-66.

LiverpooL Docks.—The House of Lords has rejected an
spplication from the Mersey Docks and Harbour Board for
powers to raice a further sum of 1,100,000(. Already the
bonded debt of the Board is 13,000.000/, »nd the Lords seem
to consider this quite enough. In the seven years ending 1866
the Board appears to have added 6,000.000L to its Londea dcbt.
However, the income in 1866-7 was 566,0004

THE PARIS EXHIBITION DISTRIBUTION OF
PRIZES.

GRAND PRIZES.

ThE following is the list of the grand prizes distributed by the
Emperor last Monday:

Group I.—Fine Arls.—Gabanel, Gérome, Ernest Meissonier,
and Théodore Rousseau, France; Guillaume de Kaulbach,
Bavaria; Knaus, Prussia; Leys, Belgium; Ussi, ltaly ; Eugéne
Guillaume and Perraud, France; Drake, Prussia; J. Dupré,
Itaky; Ancelet, France; Ferstel, Austria; Waterhouse, Eng-
land ; Alphonse Frangois, France; J. Keller, Prussia.

Group 1l.—Materials of the Liberal Arts.—Alfred Mame
and Son, Books and Binding, Tours, France; Japan, Paper, In-
dustrial Arts, Lacker, Culture of the Silkworm; De Jacobi,
Application of galvano-electricity to the arts, St. Petersburg;
Garnier, Heliographic engraving, Paris; Adolphe Sax, wind
instruments in_brass, Paris; J. L. Matthien, Surgical instru-
ments, Paris; Father Secchi, Meteorograph and meteorological
and astronomical labours, Pontifical States; Brunetti, Ana-
tomical preparations, Paduw; Eichens, Astronomical instru-
ments, Paris.

GrouP UL.— Furniture.—Fourdinois, Furnitureand tapestry,
Earis—-Klagmnn, Works of art—Baccarat Cumpany, Crystals,

rance.

Group 1V.—Clothing —City of Lyons, Institutions created
to tavour silkk manufacture, France.

GrovP V.—Raw Materials.—Krupp, cast steel, Essen,
Prussia; Petin and Gaudet, cast steel and iron, Rive-de-Gier;
Schneider and Co., iron, Le Crensot; Japy Brothers, bardware,
lockwork, and clockwork, Beaucourt, France; Bessemer, manu-
facture of steel, London; lriana, collection of medicinal and
industrial plants, Bogota, New Granada; Algeria, cultivation of
cotton; Brazil, do.; Egypt, do; Ottoman Empire, do.; British
India, do.; ltaly, do.; A. W. Hoffinan, discovery of uniline
colours, Berlin,

Grorrp Vl.—Maclu‘vm?.—Schneider and Co., working of
coal mines, forges, and foundries ot Le Creusot; Kind and
Chaudron, procedure of bracketing the shafts of the Saint-Avold
Compuny, Suxony and Belgium; C. W. Siemens, gas stoves,
Loudon; C. F. Hirn, Telodynamic cables, Logelbact, France;
Furcot und Sous, steammn-engine, Suint-Ouen; Whitworth and
Co., machine tools, Manchester; P. Meynier, lvom for weaving
tlowered silk, Lyons ; P. Viguier, railway signals, Paris; Cyrus
Field and the Anglo-American Companies ot the Transatlantic
Cable; the Transatlantic Cable, United States; Hughes, tele-
graphic printing, New York ; Univeraal Company of the Mari~
tiune Canal of Suez, models and desi Paris; F. Hoffmann,
Annular brick kilo, Berlin.—British i.i!e-bout Association,
organisation of means for saving life, creation of the material,
England; New Society of foundries and workshops of the
Mediterrunean, models of ships and naval engines, Paris; R.
Napier and Son, models of ships, Glusgow; J. Penn and Son,
marine stesm-engines, Greenwicu,

Groue VIIL—Horticulture.—Pasteur, Method of preserving
wines by heating, Paris.—1. Mai&s, Propagation of the proce-
dure of »ulyhnring the vine, Montpellier.

Grovp 1X.—Adgriculiure~Ewperor of Russia, Improve-
ment of the ¢quine race.

GrouP X.—uUbjects recommended by their useful qualities,

bined with cheap and productiuns, the object uf which
is the improvement of the physical and meral condition of the

ple.—Lhe Emperor olp the Freuch, Workmen's houses,
Model farms; Geuneva Committee, founder ot the internatioual
work of succour to wounded soldiers. Documents, statutes and
materinl, Switaerland; Sunitary Commission of the Uunited
States, Material having served in the war of 1861, United
States; Henri Dufiesne, dumascene, ngraver ; new method of
gilding on copper and silver without danger to the workmen,
Laris. '

GOLD MEDALS.
At the risk of some slighit repetition we add the names of all
the English exhibitors who have obtained gold medals:

GROUP L.—FINE ARTS.
Class 4.—Grand prize, A. Waterhouse.

GROUP IL.—APPARATUS AND APPLICATIONS OF THE
LIBKRAL AKTS.

Class 6.—Printing and Books. —Gold Medal, V. Brooks.

Class 7.—Paper, Stationery, Binding, Painting, and Drawing
Materials.—Gold medals, Cowan and Sons and 1. H. Saunders.

Class 8.—Application of Drawing and Modelling to the
Common Arts.—Gold medal, Departinent of Science and Art,
South Kensington.

Class 10.—Musical Instruments.—Gold medal, Broadwood
and Sons.

Class 11.—Medical and Surgical Instruments and Apparatus.
—Guld medal, Ash and Sons.

Class 12.—Mathematical Instruments and Apparatus for
Teacuning Science —Gold medals, Dallineyer, T. KRoss, R. and
J. Beck, and Chance Brothers.

GROUP NI
Classes 14 and 15.—Fuancy Furniture, Upholstery, and
decoration Work.—Gold meuals, Wright and Maustield, and

Class 28.—Thread and Fabrics of Flax, Hemp, &c.—Gold
medals, Belfast Chamber of Commerce, Charley and Co.
Fenton, Sons, and Co., and J. S. Brown.

Class 29.—Combed Wool and Worsted Fabrics, — Gold
medals, Bradford Chamber of Commerce, and J. Ackroyd and
Sons.

Class 80.—Carded Wool and Woollen Fabrics.—Gold medals,
Cloth manufacture in the south of Scotland, and manutfacturers
of the west of England, for the towns of Gloucestershire and
Wiltshire.

B Class 31.—Silk and Silk Manufactures.—Gold medal, Great
ritain.

Class 82.—Shawls.—Gold medal, Dewan Sing.

Class 88.—Lace, Net, Embroidery, and Small Ware Manu-
factures.—Gold medal, town of Nottingham,

34.—Hosiery and Under-clothing, and articles apper-
taining thereto.—Gould medal, M‘Intyre, Hogg, and Buchauan.

Cluss 86.—Jewellery, Precious Stones, etc.—Guld medal,
Phillips.

GROUP V.

Class 40.—Mining and Metallurgy.—Gold medals, J. Brown
and Co,, Johnson, Matthey, and Co., Bowling Iron ComPany,
Burrow, Low Maor Company, Lilleshall Company, New South
Wales Commission, Burys and Co., Monkbridge Iron Company,
and Thomas Turton and Sans. Co-operators, Grand Prize,
Bessemer.

Cluss 41.—Productsof the Cultivation of Forests, and of the
trades appertaining thereto.—Gold Medal, Abbé Brunet.

Class 43.—Agricultural Products (not used as tvod) Easily
I’ verved—Grasnd prize, British India; gold medal, Towns.

Cluss 44.—Chenmncal and Pharmaceutical Products.—Gold
meduls, C. Allhusen, Gussage and Sons, Muspratt and Sons,
Jurrow Chemnical Compuny, Howard and Sons, Price’s Patent
Candle Fuctory, and J. Young.

GROUP VI.

Class 48.—Agricultural Apﬁumtus.—Gold medals, J. and F.
Howard, Clayton, Shuttleworth, and Co., J. Fowler and Co.,
R. Garrett and Sons, Ransomes und Sims, and R. Hornsby.

Class b1.—Apparatus used in Chemistry, Phurmacy, and in
Tanysrds.—Grund prize, C. W. Siemens; gold n.edsl, Jol nson
Matthey, s1d Co.

Class 53.— Machines and Apparatus in Gener.l.—Gold n:edal
Merrywesther und Sons.

Class 54.—Machine Tools.—Grand prize, Whitworth and
Co&;cgold medals, Sharp, Stewart and Co.; Shepherd, Hill,
aud Co.

Class 55.—Apparatus and Processes used in Spinning and
Rope-making.. id medals, S. Lawson and Sons, and Platt
Brothers and Co.

Class 56.—Apparatus and Processe nsed in Weaving.—Gold
medal, Howard Bullough, J. Leeming and Sons, and G. Hodg-

son.
Class 61.—Carriages and Wheelwright's Work.—Gold medal,
T. Peters and Son. .

Class 63.—Ruilway Apparatus.—Gold medals, Kitson and
Co., R. Stephenson aud .Co., und Suxby and Farmer.

Class 64.—Telegraphic Apparatus and Processes.—Grand
prize, Anglo-American and Transatlantic Cable Company, Gold
medals, W. Hooper and W. T. Henley.

Class 65.—Civil Engineering, Public Works, and Architec~
ture,—Gold meduls, Clisnce-Biotbers, Minton und Co.

Class 06.— Navigation, Marine Engines, Lite-boats, &c.—
Grund prizes, Royal National Life-bost Institution, R. Nupier
and Sons, J. Penn and Sun. Guld medals, Luird Biotuers,
Maudslay, Sons, and Field, Thumes lrouworks Company, Run-
dolph, Elider, und Co., Sumuada Brothers, Humphrys aud Ten-
nant, and k. Clark.

: GROUP VIL

Class 67.—Cereals and other eatable farinaceous products, and
the products derived from them. Gold medal, A. Bell.

Class 70.—Meut and tish. . Gold medal, Commission of Nova
Scotia, :

Cluss 72.—Condiments and stimulants, sugar and confec-
tionery. Gold medals, E. Hery, C. Wulve, H. Pitot, district of
Assam, districts of Cuchar, of Debra Dhoon, Kumaon, Bengul,
aud of Neilgberry Hills.

Class 78.—Fermented drinks. Gold medal, Allsopp and Sons,
and Bass and Co. -

GROUP X.
Class 90.—Gold medal, Book Hawking Union, South Kensing-
ton,

DECORATIONS GIVEN BY THE EMPEROR To ExHIBITORS
AT PAr1s.—The Emperor has decorated with the ribbon of the
Legion of Honour a large number of officials, French and others,
connected with the Exbibition, as also several of the principal
exbibitors. ‘The English law prevents the acceptance of these
decorations by Englishmen, aud thus none were given to our
countrymen.  Two Canadian exhibitors, however, Mr. Sterry
Hunt and Mr. William Logan, were created officers of the Legion
of Honour, and the following officials and exhibitors from the
Uhited States were also decorated as follows: with the rank of
Officer, Mr. Beckwith, Commissioner-General and President of
Commlssi

Owen Jones, decorative architect.

Clags 17.—Porc: lain, karthenware, and other Fancy Pottery.
Gold medals, Minton and Co., and W. Copeland and Sons.

Class 18.—Carpets, Tapestry, aud other Stuffs for Furnitare.
—Gold medals, British ludis, J. Templeton, and Brinton and

wis,

Class 19.—Puaper-hangings.—Gold medal, C.and J. G. Potter.

Cluss 20, —~Cutlery.—Guld medal, Brookes and Crookes.

Cluss 21.—Gold and Silver Plate.—Gold medals, Elkington
and Co., Hunt and Roskell, C. H. Haucock ; and Motel-Ladeuil,
co-vperator.

Ciuss 23.—Clocks and Watches.—Gold miedals, J. Poole,
Victor Kulberg, and Parkinson and Frodsham.

Class 24.—Ajpparatus and Processes tor Heating and Light-
ing.—Gold medal, Windfield and Co.

GROUP IV.

Class 27.—Cotton Thread and Fabrics.-~Gold medals, Col-
lective Exhibition of Scotlund and England, Arinitage and Sons,
H. Baziey, Radchtte and Co., and Horrockses, Milier, and Co,

Knights: Mr. C. Perkins, Member of Special
Jury; Mr. Lawrence Smith, V.P. of Group V.; Mr. 5. B.
Ruggles, Member of Commission; Mr, Goodwin, sewing-ma-
chines; Mr. Berney, Member of the Jury; Mr. khas Howe,
sewing-inachines ; Mr. Kennedy, Member ot Comnission ; Mr.
Mulat, engineer ; Mr. Chickering, of Boston, piauotortes,

BeLGIAN RaiLs.—The exports of rails frum Belgium in the
tirst four months of this year amounted to 32,405 tons, us com-
pared with 18,425 tons in the correxponding period of 1866.
The deliveries to Russin to April 80 this year were 29,465
tons, as compared withi 5300 tons in the corresponding period of
1866. The exports of Belgian rails this year 10 countries other
tban Russia present, tnen, a diminution of about 10,000 tons as
compared with the corresponding period of 1866.

GAS IN PARIs.—Although the revenue of the great Parisian
Compugg for Lighting and Heating by Gas experienced in 1866
and 1865 an enormous expansion, the receipts of the undertaking
have presented a great further advance this year. To May 31
this year this increase was 47,6214, or 9.19 per cent., as comn-
pared with the corr spouding period of 1866,
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THE RAILWAY SYSTEM OF NORWAY.

Norway, althanﬁhn comprising an area about three times as
great as that of England, has a population of but about 1,700,000
inhabitants. Of that part of the population distributed along the
coasts, the greater number are engaged in maritime pursnits and
in the varions fisheries; whilst in the interior of the country the
inhabitants are occupied principally in agriculture and the raising
of cattle, and in felling timber, which latter is at a slight expense
floated down the rivers to the various seaports. During the
last thirty years a sum which, in proportion to the resources of
the country is of considerable amount, has been expended in the
improvement and reconstruction of the main roads which lead
from the interior to the seaport towns, and connect the latter
with each otber, this sam having been provided by the State,
with the exception of a small portion subscribed by the various
corporations. As a general rule, the roads are maintained by a
tax levied on the inhabitants of the various towns throngh which
thg{hpnl, there being no turnpikes.

. The first railway constructed in Norway was a line 42} miles
in length extending from Lake Mjsen—in the neighbourhood of
which are some of the most fertile districts of the conntry—to
Christiania, the capital. This line, which is of the ordinary
fange of 4 fi. 8} in., was carried ont under the direction of the
ate Mr. Robert Stephenson, and it was principally constructed
by private capital, English and Norwegian. It was opened in
1864. In 1861, a branch, extending from the above line to the
town of Kongsvinger, was completed, this branch, which was
also made to the 4 ft. 8 in. gange, being constructed at the ex-

pense of the State; and more recently, in 1865, this line was
extended to near the Swedish frontier, 1ts length being now 71}
miles. It is hoped that in a few years a connexion will be made
between this railway and one already commenced in Sweden, and
that the railway systems of the two countries will thus be united.
Of the railways above mentioned, the first was laid with bridge
rails on longitudinal timbers, and the second with Vignoles rails
on transverse sleepers ; and one-third of the first line has since
been relaid with transverse sleepers and Vignoles rails.
Although the receipts on the line between Christiania and
Lake Mjdsen have given a fair percentage of profit on the
original outlay, yet in most parts of Norway it is, owing to the
thinness of the population, essential that a line of railway, if
constructed, should, if it is to pay, be constructed in a cheaper
manner than the lines above mentioned. It is for this reason
that Mr. Carl Pihl, the engineer-in-chief ot the Norwegian
State railways, has adopted for the lines more recently con-
structed the reduced gauge of 8ft. 6in., and it is these lines
with their rolling stock that we more particularly intend to de-
scribe in the present notice. At present three of these narrow-
gauge lines have been constructed in Norway. The first, nearly
24 miles in length, reaches from the town of Hamar, near Lake
Mjbsen to Elverum, from which point it is proposed to extend it
up to the valley of Glommen to meet a line from Trondhjem,
dy in operation. This last mentioned line—which is, we
believe, the most northerly line which has as yet been con-
structed—Trondhjem lying in 62§ north latitude—extends from

Trondhjem in a southerly direction, down the Guldalen valley,
and at present terminates at Storen; but it is intended to pro-
long it to the town and mines of Roraas. The length of the
Trondhjem aud Stren line is 30% miles. The third narrow-
gauge railway, which is at present i course of coustruction,
will extend from Drammen to Lake Randsfjérden, a distance of
56 miles, and a portion of it, that between Drammen and Lake
Tyrifjérden is already completed, and was opened to the public
last antumn. OF the details of construction of all these lines
we shall have more to say presently.

We have already, on several occasions, considered in this jour-
nal the question of how much the original cost of a line of rail-
ways is influenced by its gauge; and we have stated it to be our
conviction that practically, within reasonable limits, the fact of
a railway being made toa 4 ft. 84 in. or 8 ft. 6 in. guuge matters
but little, 8o long as in each case the line is constructed to c
the same class of traffic. In other words, we believe that so
long as a given weight of train and engines and a given speed
of working are adbered to, it will not greatly affect the cost of
the line whether their gauge is made a few inches wider or
narrower ; and that the economy of construction of the so-called
‘* narrow-gauge” lines in Norway and elsewhere has been due
not to the fact of narrowness of their gauge, but to their being
lines for light traffic, and to this latter fact having been kept
well in view in the designing of the whole of the details of their
permanent way and rolling stock. These details, which huve,
1m the case of the Norwegian lines, all been planned with great
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NOTES FROM THE NORTH.
Grasgow, Wednesday.

Clyde Shipbuilding.—The shipbuilding trade on the Clyde is
still ‘dull, but hopes are entertained that in the course of a
month or two there will be a decided revival. The late pur-
chases of some of the stock of steamers lying at Liverpool
and the Clyde ports have relieved the market considerably, and
it is expected that the tuture demand will thus have recourse to
new contracts. The following is a tabulated statement of the
number and tonnage of vessels launched during last month and
the six months which it terminates:

1865. 1866. 1867.
Vis. Tons. Vis. Tons. Vls. Tons.
Month .ceveeeee 20 19,000 12 6,600 12 6,000
Six Months ... 136 87,300 124 63,700 95 58,800

Of the steamers, the following are amongst the services for
which they are intended: The Uruguay, 745 tons, River
Urugnay passenger traffic; Trojan, 850 tons, Mediterranean
Anchor Line; Erin, 450 tons, Glasgow and Londonderry trade;
Palermo, 400 tons. Clyde and Spanish trade; Corsair, 160 tons,
Clyde and Highland trade; Pelican, 109 tons, Bordeaux Ocean
Fishery Company; Giraffe (screw yacht), 8 tons, pleasure sail-
ing. The following are the principal sailing vessels and their
destinations: Carnarvon Castle, 1200 tons (iron), East India
trade; Reichstag, 750 tons (iron), Hamburg aud New York
trade; Mianie, 541 tons (iron), South Armerican trade; Nyanza
(composite schooner yacht), 200 tons, Earl of Wilton, Commo-
dore of Royal Yacht Squadron.

Clyde Harbour Trust.—Notwithstanding the dulness of the
engineering, shipbuilding, and other important local trades, it is
gratifying to learn that, at the meeting of this Trust yesterduy,
the following statement regarding the revenue was submitted by
the treasurer: P d

s. d.

16,258 12 1
13,880 15 2
2,372 16 11

——

are .o

Month of June, 1867
1866

”» " eer ae

Increcse

Year ended June, 1867 131,861 11 2

» » 1806 125,787 10 0
Increase £6,074 1 2

It was mentioned that the revenue for last month was the
largest which the trustees had ever had to announce.

7! Cust R The following figures speak for
themselves. They show most unmistakeably that the shipping
trade is in a tolerably healthy state:

£ 8 d.

Month ended June 30, 1867 ... .. 103,440 9 7
”» » 1866 ... . 71,140 11 8

" " 1865 ... . 74464 3 9
Quarter ended June 30, 1867 ... e 27783017 5
n » 1866 ... . 203,958 1 2

1865 . 181,927 11 5

Greenock Customs Returns. — Our. neighbouring town,
Greenock, naturally follows next in order. Judging by the
following figures, there it a hopeful future for it: P

8. d.

Month ended June 30, 1867 ... 134,657 14 6
” . 1866 ... e 108,086 10 1

" “ 1865 ... 96,840 6 5
Quarter ended June 30,1867 ... 384,862 4 9
" " 1866 ... 836,293 10 2

’ 1865 ... 290,492 13 8

Leith Customs Returns.— The returns from Leith bear only on
the month and quarter just ended as compared with the same
periods in 1866:

£ s, d.

Month ended June 30, 1867 ... 54,761 14 8

" " 1866 w. ... 42,764 4 7
Quarter ended June 30, 1867 ... 173,416 9 9
" » 1866 ... 126,692 6 4
We have po desire to extend these statistical details any fur-
ther. It is only once a quarter, at. most, that they can come
under our notice; and as the returns are so striking, in respect
of the three ports named, they are worth putting on record in
this place.

Leith New Docks.—The trade of Leith, chiefly shipping, is
in a somewhat prosperous state. During the year ending Whit-
sunday, 1866, there was an increase of revenue to the Dock
Commission of nearly 11,000L over that of the preceding year,
and the income of the year just closed is expected to be larger
than that of any previous year. Hitherto the loading and dis-
charging of ships huve been carried on at a great disadvantage;
but henceforth this state of things is to be remedied, as a new
dock is being constructed with all due speed. By means of a
reclaiming wall and clay walls, no less than 36 acres of ground
have been secured from the sea. The dock itself is to cover
nearly 11 acres of this reclsimed ground; then there is to be an
outer basin, of between 2 and 3 ucres; and besides these there
is to be a counecting lock, 850 ft. long by 60 ft. wide, with a
depth of water on the sill of 25 ft. 5 in. at high water of spring
tides. This will give 23 fi. and upwards on the sill at 396 tides
in the year, and thus even very large steamers may enter or
leave the dock any time between half fiood and half ebb. At
present the contractor, Mr. Scott, has in requisition, to farther
the progress of the works, such appliances as lime-kilns, mortar
mills, railways, inclined planes, platforms, hoists, &c. It is
expected that nearly all the quay walls and sill will be built ere
winter sets in, and that by June next the dock will be ready for
the reception of vessels ; but even then much will remain to be
done, such as completing the quays, making roads, fitting up
cranes and sheds. ‘The machinery for opening and shutting the
dock-gates will be so arranged that at any time hydraulic
machinery may be applied to it. The resident engineer is Mr.
Robertson.

Southerness Lighthouse.—A letter has just been received
from the secretary of the Northern Lighthvuse Commissioners,

by the clerk to the Nith Navigation Trustees, stating that the
commissioners have come to the resolution that the best course
is to leave the Nith Trustees to take their own course, and u
their own responaibility, and that le ings will not be in-

.o

stituted. It will thus be scen that the resolution arrived at
some time since, or the part of the Nith Trustees, to discontinue
the Southerness light from the first of the present month, is not
to be interfered with. It i3 not unlikely, however, that the
question will again be revived.

Gunpowder Shipments from the Clyde.—Among the * things
not generally known” is the fact that gunpowder is very
Inrgely manufactured in several of the glens leading into the
Firth of Clyde in its lower reaches. On account of the proxi-
mity of the several powder-mills to Glasgow and Gr k, the
charcoal, sulphur, and refined saltpetre can be obtained on very
economical terms, and the gunpowder itself manufactured very
cheaply. During the past month there were shipped at the
Tail of the Bank, and entered at Greenock Custom House,
380,552 ib. ; there were also shipped during the preceding five
months, 1,373,394 1b.; and ex-KForth and Clyde Sanul, and in-
cluded in Glasgow clearances, there were shipped 38,000 lb.
The total during tho half-year is 1,791,946 1b., or 7993 tons.

Paris Ezhibstion: West of Scotland Prize-takers.—Scot-
land has not exhibited largely, or even moderately, in the Paris
Exhibition ; still, however, some few of the prizes have come
this way. One of the three grand prizes which come to Britain
is awarded to Messrs. Napier and Son; one of the seven gold
medals is awarded to Messrs. Randolph, Elder,and Company,
engineers and shipbuilders ; u silver one is awarded to Messrs.
Denny, of Dumbarton ; and, 23 might be expected, a gold medal
to Mr. James Young, of the Bathgate, Paratlin Oil and Paraffin
Candle Works.

orthcoming British Associativn Meeting at Dundee.—The
Industrial and Artistic Exhibition, on the occasion of the forth-
coming meeting in Dundee, promises to be u great success.
Numerous valuable offers of contributions® have already been
made. Distinguished inembers of the Association have signified
their intention of being present at the meeting in September.
The Earl of Airlie has already signified his readiness to enter-
tain one hundred visitors during one of the excursions from
Dundee, and the Earl and Countess of Stratlimore have followed
the Earl of Airlie’s excellent example. Arbroath, a neighbour-
ing town, and, like Dundve, devoted to the flax and jute trade,
is also making an effort to dispense Lospitalities suitable to the
occasion.

The Yacht Fiona—a Correction.—This famous Clyde yacht
did not run at the Western Yacht Ciub Regatts, as we an-
nounced last week. No other yacht present at Queenstown (not
Kingstown) would rnn with her for the Queen’s Cup, and con-
sequently it was not competed for. The second race was made
first, and it is it which should have been mentioned in the
telegram on which we depended, whereas it was the Dione
}v}nich won the 40/ prize announced for the second, and not the

iona.

THE ARMSTRONG-RUSSELL CASE.
To THE EDITOR OF ENGINEERING.

Str,—Having read your articles upon the subject of the
Armstrong-Russell inquiry, I venture, with some misgiving as to
the propriety of adding to the discussion, to make the following
observations with the full confidence that, should you deem it
undesirable to print them, it will not be because they, to some
extent, run counter to your own views.

In the first place, let ine say that I think the Annual General
Meeting of December 18th, 1866, was not competent to enter-
tain a question of the kind. I say this, having before me the
by-laws and regulations of the Institution, and with clause 3,
section 11, 0n the open page, I hold that a special general
meeting should have been convened by the council; since it was
the council (as I understand it) who, by two of their members,
initiated the inquiry. The subject would then, I believe, have
been upproached with ﬁreat caution and dealt with more de-
liberately by an assembly met with pre-knowledge of the object
of the meeting thus specially ealled.” Possibly it would have re-
ferred the matter to a select committee, as less liable to influence
from foregone conclusions than the members of council, who
had already had the subject under consideration.

I attended the meeting of 10th April last in iguorance of the
nature of the imputations affecting Mr. Russcll. My impres-
sion remains that the majority of the meeting, knowing little or
nothing of the matter the council then reported upon (in terms
sufficiently vague), were indistoaed to be hurried into adopting a
motion that followed very quickly upon the report, but, on the con-
trary, impressed with the notion of some informality in the pro-
cvdqre, and in fgreat doubt as to the subject being one for the
consideration of the Institution, were glad to see in the second
amendment a way to escape from a painful dilemma.

That we did not so escape, I inust say, I think is attributable
to the course Mr. Russell then and there elected to take.

Surely it will not be disputed that the unanimous feeling of the
meeting went with those K-iends of Mr. Russell who appealed to
him to withdraw—with an * amende honorable”—the severe
reflections he had that day cast npon the motives of the majority
of the council, nor that all were pained by his persist.en:{y re-
fusing to do so.

Challenged, then, by a member of council either to with-
draw those imputations, or to move “that the and
‘* evidence laid before the council be priuted and circulated
** to the members and associates,” Mr. Russell chose the latter
course. The issue involved the reputations of the majority of
the council, as well asthe character of Mr. Russell,

Having had the opportunity of studying the details of the
inquiry, and having heard Mr. Russell reply to the council and
their supporters, a very large majority of t{xe meeting voted in
sustaining the report, and thus acquitting, as fully as they
could, thuse members of the council upon whose motives Mr.
Russell had reflected soinjuriously.  Sir, I think it due to those
who thus voted, aud to the council, that these facts should not
be lost sight of in a discussion that is becoming rather extended.
I would take the liberty of adding, with all respect, Sir, to your-
self and those who think with you, that it would have been better
for the interests of Mr. Russell, and of the Institution of Civil
Engineers, that the friends of the former should bave abstained
from public discussion of the result of the challenge Mr. Russell
accepted under the circumstances I have referred lo.

Suffer me, in conclusion, to suy that 1 have never bad any
commaunication with Mr. Russell, or with Sir W. Armstrong, or

with any one connected with either of them. Associated fo
some sixteen years with the Institation, I have always lookel
upon Mr. Russell as a man we might well be proud of, and I
grieve that this wretched inquiry should ever have been ente-ed
upon. I beg to remain, Sir, yours faithfull_yi, .
RON.

THE CORLISS ENGINES.

To THE EDITOR OF ENGINKERING.

StR,—Provincialism seems to be the head and fron; of my

offending in the eyes of * Observer”—a man who happes to live
in Kirkealdy is, for that reuson, less than nobody. By the way,
I never saw it urged against Adam Smith by any wlo differed
from his theories of the “ Wealth of Nations,” that helived and
wrote in Kirkealdy. This hint may be useful to séme future
* Observer” in the region of political economy.,
. Neither my time nor your space can be taken upwith reply-
iug to such fanfaronade as ** Observer” delivers hmself of in
your last.  When he is no longer afraid or ashamed to give his
name, he can, if he chooses, have full satisfactin on various
points regarding which he now confesses or professes ignorance.
It ig sufficiently evident that he has much to learn, and it Jjust
shows how much value is to be attached to the letters of
anonymous scribblers, when you find one penning such manifest
absurdities as were contained in his first letter, und referring to
them in his second as “ adverse undeniable facts and damaging
arguments.” Truly a little knowledge is a dangerous thing.
Your correspondent knows as much of Mr. Corliss, of his splena
did engine factory, and ot the theory and pructice of the Corliss
engine, as he does of the provincial engineer who now addresses
you, who never was heard of beyond the town where he dwells, and
whose testimony “acts us a negative quantity” upon an un-
known guantity, like * Observer.”

When he descends from the regions of funcy, he will perhaps

favour the world with his definition of a *common engine,” this
being the type on which his affections are set. In the provinces
we don’t know what a “common engine” means: that may be
owing to our boorish thick-beadedness. Is the Allen engine a
“ common” engine? Does,its valve-gearing belong to the “ un-
questionable rattletrap” order? And as for the Corliss engine,
let us have proof, not loose assertion, as to the unsatisfactory
and delusive working of this ‘ sterile expedient,” this * futile
machine,” this * pernicious nostrum,” wiich is to be * forced
** down the throat” of ¢ Qbserver” us he may have swallowed
some nauseous specific of quacker!.
. Your correspondent, Mr. Pinchbeck, writes in a very despond-
ing strain. In choosing or recommending a steam-engine, he
does not attempt lo go in for one possessing the best qualities:
all that he ventures on is to *“ choose the lesser evil;” and this,
he adds, somewhat enigmatically, ** is eminently the case with
the Curliss engine.” He joins in the ** rattlefrap” condemna-
tion, at the same time adnntting that the principle of the Corliss
engine is good; that it may give a better result than from a
slide cut-off; and that the regulation of expansion by the
governor may be used with advantage for econumy of fuel;
but founds his objection to tile engine on its unfortunate
valve gear. The question to be settled then is, does this
valve gear stand the test of working, or has it only the
‘ slight chance of duration” which Mr. Pinchbeck assigns
to it? 1 unhesitatingly say that it dees stand the test of
steady and continued work, and can substautiate this statement
by abundant evidence. For the preseut I content nvself with
or:e case, being thatin which it has had (in my experience) the
longest trial. A few days ago I met a gentleman who got from
me a Corliss engine to drive one part of his mill; it is 24in.
cylinder, 4 ft. stroke, making 55 revolutions=440 ft. ver
minute speed of piston. 1t has been at work, dny and night,
for about three and a half years, equal to seven years' running
of an ordinary fuctory engine. 1t is well bur ened, and -has
elicited many remarks of surprise at the amount of work it is
doing, from parties in the same trade; and the testimony of the
owner is, that the valve gear has given no trouble, and ‘any re-
pair required has been of the most trifling description. This
gentleman is widely kuown, both in England and Scotland, as a
man of business, aud bis namne is at the service of any one who
desires to inquire further. Had I no other iustance to refer to,
whicli is far from being the case, this example is sufficient to
prove that Corliss valve gear can be made something else than
u “rattletrap.”

Having trespassed so much on your space, I shall only say
fgrl.her, that as you have already published in this Jjournal in-
dicator diagrams and other particulars of the performance of
Corliss engines, the proper course for those to follow who decry
the Corliss and uphold the “ common” engine is to point out the
defects and short-comings of the former, and the superior re-
sults of the latter, to employ specific terms, and, on a subject
:::lgﬁthm, not to launch out into vague and meaningless genc-

ities.

I am, Sir, yours, &c.,
. Rosert DougrLas.
Dunnikier Foundry, Kirkealdy, N.B., July 2, 1867.

. To THE EpIToR OF ENGINEERING.

Sir,—It is difficult to see (supposing the Corliss engine to
have a more perfect expansion than any other) how that cir-
cumstance could in any way have increased tiie power given,
u8 stated by your correspondent, W. E. Gill, in the face of 10 Ib,
less gres§nre of steam in the boiler. I can quite understand how
the Corliss engine might have given a better economical result,
but that the absolute ¥ower in one engine was greater than in
another, because the former had a more perfect expansion, is
evidently a mistake. The first must have been of very inferior
construction, the piston and valves out of order or out of time,
or perhaps the throttle-valve not properly adjusted. Had these
mmutters been attended to, the proprietors need not have been put
to the expense of a new engine, having the same diameter of
cylinder, und speed of piston, as the oue removed. Mr. Gill's
letter would lead one to suppose the greater the degree of ex-
pu:‘sxorfa “t.].e greater the power; we all know, the reverse to this
is the fac

I am, Sir, yojxrn oberglient]y,
OHN PINCHBECK.
27, Leadenhall-street, London, E.C.
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THE DRAINAGE DISCUSSION.

To TRE EDITOR OF ENGINEERING.
Str,—Allow me, through your columns, to thank Mr. Taylor

for the valuable information he has given about his mode of

saving the frces of sewage. There is nothing like * having it
out,” for then we are apt to come to conclusions.

water putrid; and in so far his scheme is also worse than Mr.
Moule’s, where this is avoided, and all the fertiliser saved.

Aud, finally, on the subject of complication of arrangement,
I beg to say that Mr. Tuylor's present impruvement seems to me
a sort of modified Moule's closet with a turntable attachment,
whereby the door and the floor of the room are also involved.
There are therefore more wearing parts, it is more liable to get
out of order, and is thus more inconvenient. For all of which
T Mr. Moule’s machine is the better of the two, as I stated

The “ clockwork plan,” as the  Croydon Engineer” jokingly
calls Mr. Taylor’s plan of utilisation, seems to plish about
as much in that direction as the Croydon plan itself; that is to
say, both save for agriculture but a small portion of the fertiliser
contained in human excreta. Mr. Taylor manfully confesses
that he does not know what to do with the urine, and accord-
ingly allows it to be diluted with slops and rain, to become
‘‘ mere salt and water, with a small percentage of urea and
rhosphata,” as he describes it, and in this sorrv condition
leaves it to some of us to do with it what we can. Urine holds
in solution, and thus that much sooner available for agriculture,
six times more ammonia than the faces, also more than twice
more other organic matter, four times more potash, and fully as
much of phosphates. If the total valne of excreta per annum

r head of population amounts to 10s., then that of the faces
18 rot quite 2s.; that is to say, about one-fifth is utilised, and
four-fifilis is lost, which is just about what the rye-grass irri-
gation plun of Croydon manages to do. Now, it is very praise-
worthy of Mr. Taylor to save that one-fifth, and it is far better
to do so than to pitch it all in the sea, as, according to Mr. Krepp,
the people of Eastbourne have done (I wonder if the engineer of
that clumsy job is not ashamed of himself?) ; but it is highly ob-
Jectionable of Mr. Taylor to throw away the other four-fifths,
which, for a population of 10,000, woald, at the above rate, give
anoually the neat little sam of 40001 worth of fertiliser. capable
of raising an increase in yield of grain worth some 8000L So
far as national economy and ugricultural interests are concerned,
this is a serious fault; and as the question of * food” depending
thereon is one of * life,” Mr. Taylor has no more moral right of
advocating his scheme for the sake of making his guano company
tlourish, than a quack doctor has in largely recommending pills
by which 20 per ceat. of his patients are saved, and the other
80 per cent. killed outright. Nor is not knowing how to do
better a good excuse for that sort of treatment. It would be
preferable for a man so situated to try his hand at something
else, and thus keep from doing mischief. In my opinion, it is
vot only the interest, bat also the duty, of every individual ia
Great Britain to expose the absurdity of a project calculated,
if largely adopted, to atrike such a grievous blow at the national
wealth as the loss of 800/, worth of food annually for every
10,000 inhabitants of city population.

Harving thus seen, by Mr. Taylor's own statements, that
four-fifths of his project (if its value may be estimated by what
it accomplishes) is of no account, let us examine the merits of
the remaining fifth.

The British G Company, it appears, farnishes, at its own
cost, the revolving turn-table ask-sprinkling apparutus, and
thereby obtains the right of entrance during a certain nnmber
of yearsin the dwellings to collect its  innings.” It also ap-
pears that eight{ hounseholders and ‘““one hen” have tried it
on, and rather like it. Now, ‘“de gustibus non est disputan-

" but I must confess that I would rather object to visits
from “ guano officers” in the privacy of my dwelling, and think
moet people are of the same opinion. It may be foolish, or far
from philosophical, to get nauseated when forcibly reminded of
that sort of dirt; but as sensitive and delicate organisations
suffer from it, as from sea -sickness, in spite of all philosophy,
it is but fair and just, nay required, to avoid giving such
offence. And in the fairer half of b ity such itive-
Dess i3 more agreeuble than a stoic complacency about such
things.

I have not seen the working of Mr. Taylot’s apparatus, but
frequently witnessed on the Continent the removal of the so-
called * fosses mobiles,” or * tinettes,” and know how unpleasant
this is, even when they are hermetically screwed down, and
thus in themselves inoffenaive. ‘I'here is alwaysa deal of fuss-
ing and gigpling among the servants, slamming of doors, sudden
disappearance of ladies, mysterions hints and nods, and annoyed
Jooks of the gentlemen, most awkward for visitors to Witness.
Imagine, in the large buildings, which it is now the mode to
erect, each containing several dwellings and privy closets, dis-
tributed over four or five stories high, a strange man prowliog
round in search of what we, upon the aoxious inquiry as to
what he wants, will explain, with bated breath and a vulgar
leer in his eye, to be  British guano™”! One involuntarily gives
such an individual a *“ wide berth” in passing, invoking, at the
same time, an inverted blessing on his head, while down in the
street, his guano-cart stopping the way, is naturally anathe-
matised by others in a similar manner.

As to Mr. Taylor’s hen, if she has a taste for making her
nest in “ British guano” in preference to other material, all I
can say is, “ Tant pis pour madame la poule.”

Mr. Taylor seems indignant at me rating his apparatus lower
than the “earth closet,” and begins by showing that the Rev.
Mr. Moule's patent claim is urue(. by Moses, who, in his turn, is
outdone by the cats. For all that, I think Mr. Moule is the
first man who worked Moses’s plan out by machinery, and the
applicatiou of the absorbant substances seeins by Mr. Taylor to
have been an after-thought ; for in his patent of April 9th, 1861,
no mention is made of it, nor of Moses nor of cats either. It
is a fact, that Mr. Taylor needs a far less amount of these sub-
stances than Mr. Moule, and so far the thing is better; but at
the same time hie loses four-fifths of the fertiliser, and thus far
the thing is worse.

As to the liability of Mr. Moule’s clozet to being spoiled by
the throwing in of slops, how would Mr. Taylor's urrangement
fare, when a couple of buckets of water were soused in it?
Would pot some of the British guano suffer? I only ask.

Regarding the evil of allowing the urine to run in the sewers
by Mr. Taylor's plan, I have only to say that such is done, also
that urine ¢ a putrifying liquid, and that there is no use in
* denydging of it,” as Mrs. Gamp would say. It is true that,
by parting the faeces and the urine so soon, Mr. Taylor prevents
the fermentation due to the action of amimnonia, &c., towards
solving the substances of the fmces; but urine holds within
itself the elements of mischief, and makes the other sewer

before.

Mr. Taylor seems to object to me asking questions, because,
he says, 1 evidently knew nothing about his apparatus. Well,
people generally ask for that very reason. I did so, politely
enough, I thought, both for my information and that of your
readers. ‘* We wanted to know, you know,” and now we do. and
that is the object of this discussion. Mr. Taylor also invites
me to Romsey to laok at his apparatus, which his friend, Mr.
George Summers, calls * valuable inventions” of great “sweet-
ness and purification,” and he thinks that I would be much sur-
prised. Surely if I had time I would be huppy to come and
tuke a glass of wine with him, and also doubt not but would be
considerably surprised, and perhaps amused too. But that
would not change the fact that much harm would result in a
sanitary and agricultural sense if his scheme was brought into
ﬁener- use, and that, now we know what it amonats to, it is our

uty to do all we can to prevent this,

Your correspondent, Mr. Krepp, I sincerely thank for his
gallant offer in my favour.

I am, Sir, respectfully yours,
CHARLES T. LIERNUR.

2, Royal Exchange-buildings, E.C.,

July 1, 1867.

To THE EntTorR or ENGINEERING.

Sir,—One of your numerous cm‘res?ondcnts on the sewage
questian, advocating the ‘* dry system,” has appealed to nature,
and drawn attention to the cat tribe, who deposit their excreta
in holes in the ground. From this he argues that we should do
the same, and use his * earth or ash closet."

Permit me to quote from the same Author, the book of nature,
and show the analogy between the system of the circulation of
the blood in the human body and the system of drainage advo-
cated by some of our engineers, and leave your readers to draw
their own inferences.

Consider the circulation of the human body and all the fune-
tions performed by the heart, the network of ‘arteries distribut-
ing the vital fluid over the body and to the various limbs, the
system of veins spreading over the whole body absorbing and
re-conveying the vitiated blood to the lungs, where, having
passed through a process of purification, by absorbing its proper
amount of oxygen, &c., &c., is again distributed over the body ;
this operation is performed continuously.

Sach is a brief sketch of the circulation of the blood. See
how closely our drainage engineers have followed ia the path of
nature.

Take, for instance, a large town having its city or body,
suburbs or linbs. The waterworks engine may be looked
upon as the heart, the arteries the nains which distribute a
paler fluid certainly, but an equally necessary one, over the
vody and limbs of our large towns.” The sewers we may con-
sider as representing the veins, absorbing and taking up the
vitiated blood, the sewage, in tact, of the town, and conveying it
to the lungs, the * sewaue farms.” Here it is, as in the human
circulation, exposed to a purifying process, and, having parted
with its objectionable parts, finds its way back into the rivers,
and, by evaporation, forms a part of the rainfall by which cur
wells are supplied, and is again passed through tiie pumping-
engine for re-distribution.

The analogy could be carried out mnch closer, but I think
sufficient has been said for your readers to draw their own con-
clusions.

1 beg to subscribe myself,

Yours faitbfally,

London, July 1, 1867. 0.

-—

To THE EDITOR OF ENGINEERING.

Str,—I am muckle obligated unto your author correspondert
for his kind wishes, but 1 canna be fashed to answer him, and
will merely keep to the point. As I stated in a former letter,
there was no objection to collect refuse in its natural state in a
country town, when carried out as Mr. Taylor explains, where
the conveniences are placed at the back of a back garden. As
you allow all comers for and against the scheme of Mr. Liernur,
of the tirm of Liernur, &c., &ec., Frankfort-on-the-Maine, [ will
merely take him up at the date of his patent, 25th of SePLembcr,
1866. In the first place, I will keep him to his * bond,” and do
not intend allowing him a single drop of pure water to cleanse
the apparatus. * Take it all away in its natural state.” The
drawings show four closets, one above the other, on the separate
floors of a dwelling-house, connected to a ventilating-pipe
carried up throngh the roof, that always allows the foul guses
to escape, and this continually going on, finding its way into the
house, there being no traps or valves to closet-pans, * nothing
“ but a clean, short, white tube with u dark space beyond.”
Every one knows that with the trap-closets of the present day
the refuse will not fall down a cleun, short, white tube, but ad-
heres to the side, and is scoured when the water is turned on.
Mr. L. says his scheme requires no scouring water, therefore it
scarcely requires me to siate what an amount of filth would
accumulate on the sides of the pan, pipes, &. (Should ke
allow me to scour the closets with water, I will prove his scheme
to be & thorough nuisance ; but I am deviating.) On the bottoin
of the vertical pipe a bend is tormed ; the refuse is pounded into
this bend to form a piston of paper, rags, &c.; that no such
Fiswn can be formed, trom the fact, as he states, that the urine

orms eight parts of the solids. And now he goes tishing for
this muck in the morning, say he commences at four o'clock,
with one thousand manure carts. He pumps out the air in the
reservoir, opens one of the valves, and, probably to his surprise,
the vacuum is completely destroyed, no refuse having been de-
zoaited, the family having gone to Brighton, and they have not

ung out & sigoal to that effect. However, that little difficulty

may be got over, even in a dark winter morning (and if the
stuff should get frozen up in the pipes, we would be left in an
abominable slough). But to proceed: his next haul, he
draws ount some of the refuse out of the bent pipe, but not all
of it; and should the pipe to the reservoir have sufficient in-
clination, will flow down simply by gravitation, but some will
always be left at the bottomn of the pipe. The air from the
ventilating pipe again rushes in and destroys the vacaum. He
states a central valve can ba placed on the reservoir in those of
the various branch-pipe valves. With such an arrangement
no vacunm could be maintained in the reservoir, should one or
more of the branch pipes be empty.

And, to conclude, when he has stored up the manure in
wooden barrels, he sends it per rail or otherwise to the farmer,
who hoists them on a bogie-plough, and as the furrows are
formed the manure is turned on, and the earth again scraped
back., This plan is sufficiently ingenious to rece d it to
the notice of farmers. What size are the barrels? Will they
manure a furrow 500 yards long? I am thinking no farmer
wonld be bothered with this hoisting on and taking off or other-
wise filling the manure plough, and consider the time taken to
do so would make plonghing a very expensive job. Farmers,
when they add sewage refuse to their dung-heaps, do so in a
more effective way than that, but such has nothing tc do with
purifying our towns.

Yours perseveringly,
o July 1, 1867. 0. 0.

NEGATIVE SLIP.
To THE EDITOR OF ENGINKERING.

Stir,—Having just read through the various articles published
in ENGINRERING, during the last few months, upon the
negative slip, and upon slip generally, I would say that there is
much in them to which I most heartily subscribe. Still some
points are raised which, whether from want of sufficient
elucidation or of perception on my part, remain muddy, and
others which seem to be overlooked. There is also one
statement ventured which seems to be antagonistic to one of
the first principles of mechanics as generally received and
understond, viz., that action and reaction are not in all cases
equal. It is atated in the case of firing off a gun, that were the
shot harnessed to the gun, the action upon the shot would be
sufficient to carry both torward. Itis very safe to venture such
a statement, as it cannot be put to the practical test of experi-
ment. But it would be strange if this should form an ex-
ception to a law which governs the delicate motions of the
balance hair spring of a chronometer, governs and regulates
the motions of the spheres in space, and also holds so true in all
practical matters. I cannot therefore subscribe to the idea that
this universal law is to be upset by exploding a quantity ot
gunpowder in a gun.

The action of this law of action and reaction being equal, in
the propelling of ships, seems to be one of the matters overlooked.
To g;m with the simplest condition, & persou in a moored boat
pushing it off finds a statical condition of the law in the
tension produced on the’'moorings: if the moorings be loosened, it
still remains, the boat absorbing the whole amount of com-
municated force in the shape of motion ; but should the boat be
propelled by oars the case becomes modified, as there is as much
value of power expended at the outer ends of the oars driving
the water in a backward direction as there is applied at the
inner end to propel the boat forward, still following out the same
law of action and reaction being equal. Then applying this
law to steamships generally, it must be that the same principle
holds gond throughout, i.e., that in all there is as much power
expended in giving motion to_the water in a backward direction
as thereis in propelling the ship forward ; for it is evident that the
whole power exerted by the engines imparted to the paddles or
screw is absorbed in proportion to the resistance offered by the
ship to pass forward through the water, on the one hand, and the
opposing resistance offered by the water to the floats or screw
on the other, the first of these resistances being modified by the
model of the ship, winds, &c., and the second by the waves, and
more particularly in the case of the screw by the following
carrents in the wake of the ship. When our attention is drawn
to the motions of a ship, there 18 one point which seems to have
escaped the attention of those who have written on the subject,
that is the motion communicated by tbe applied power when
starting from a state of rest until the full speed the applied
power is able to maintain is obtained, as also the redevelopment
of this when the engines are being stopped, and the ship again
brought to rest. I'he action of this power is analogous to that in
a fly-wheel, except that the fly-wheel rotates about a centre,
whereas that in a ship is on the line of its motion. When the
engines on board are first started, the ship being at rest, the entire
power is expended in slip, which slip is gradually reduced as
the vessel acquires motion until snch s is attained as the
conditions will permit; then the action of the propelling power
on the water and the vessel becomes equalised, that on the
water being recognised by the term “ slip,” whilst the latter
produces the motion on the ship. Again, when the engines are
stopped we have this imbibed power expended in maintaining
the ship's motion for a time thereafter until it is expended.
And considering the various circumstances in operation to affect
the action of the paddles or screw, a slip varging from 15 to
40 per cent. is what might reasonably be expected to result in
practice. As to how negative slip exists without its counter-
part of loss, as the namne conveys the idea that the whole
develr(aped power is concentrated in propelling the ship, which is
absurd, and as the primul law of action and reaction Leing equal
must be in operation in this as in all cases, the rationale is not
quite apparent, and it may form a sabject of d ration or
speculation to some of your various contributors.

‘Tuere is only one other matter I would draw attention to,
viz., the very great stress which is laid upon skin resistance.
This appears to me to be surely very much over-estimated, as
although no doubt it does exist, and must exercise its amount
of value in detracting from the s of the vessel, still it can
bear very little comparison indeed with the amount of power
required to displace the large amount of weight represented by
the water groove which has to be ploughed out by the ship,
equal in area to the midship section into the velocity. The dis=
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“NO LETTERS TO BE FORWARDED.”
TanE quiet lake, the balmy air,
The hill, the stream, the tower, the tree,
Are they still sweet as once they were?
Or is the dreary change in me?

Tuask Heaven! for although the committee rooms
are still open, the engineers have not been overworked
this year. By rail—and here and there, but how
seldom, by coach—by gig, on horseback and on foot,
and, now and then, a week together on the white-
winged bride of the sea, our friend’s yacht, the Hyperia
orthe Cerne! When Robert Stephenson took himself
away for a month, in summer, it is said that no one in
Great George-street was permitted to know whither
he had gone. He kicked off his profession for the
time, wore loose trousers and broadsoled shoes, and
roamed and sailed wherever bis fancy led him. Not
amid cloud-pictures, though he may have seen in the
evening splendeur of an Agean sky (and his yacht,
the Titania, had borne him far into the Levant) all of
‘Wordsworth’s a€rial, palatial magnificence :

Far sinking into splendour—without end !
Fabric it seemed of disnond and of gold,
With alabaster domes and silver spires,

And blazing terrace upon terrace, high
Uplifted: here, serene pavilions bright,

In avenues disposed ; there towers begirt
With battlements that on their restless fronts
Bore stars—illumination of al} gems!

Oftener he sailed in Scandinavian seas; away up the
coast of Norway, and into those higher latitudes where
summer has no night:

A Polar day which will not see

Ths hoeplss summer of ong Lght,

8 su er

The snow-clad offspring :?ghe sun.
And once, not in the Titania, but in one of Cunard’s
steamers, he went to America, and we saw him at
Portland, and journeyed with him on the Atlantic and
St. Lawrence Railway, past the feet of the White
Mountains, and where, aithough hundreds of miles
from the first beautiful scene in Evangeline, it might
equally be said:
This is the forest primeval. The murmuriog pines and the

hemlocks,

B«mﬁhmaﬁhmum,hdhﬁnainwe
Stand like Druids of eld, with voices sad and prophetic,
Stand like harpers hoar with beards that rest on their bosoms.

This is just the time for the woods! But we shall
not cross the Atlantic, and we must find them either
within our own isle, or in the upper valley of the Rhbine,
or in the Pyrenees, or the Helvetic Alps, unless we
accept Count Platen’s invitation, and start for Sweden,
or our friend M. Carl Pibl’s, and journey over his
3ft. 6in. gauge railways in Norway. As for Russia,
and the vast and monotonous landscapes between
Petersburg and Moscow, and the wilderness around
Lake Ladoga, not even the hospitality of the Messrs.
‘Winans shall tempt us.

But to where shall we first run down? Shall we
away tothe north, first to Glasgow, with its ¢ Fish and
Tree,” and on to the Trossachs and Loch Katrine ?

With ) and bay,

And toands thas. emparmied belght

R T
moun Al e 8

To sentinel enchanted lanflun tand,

Or shall we try North Wales, cutting down by the
Irish mail to Chester, and thence on, jaunting more
quietly to Snowdon, and

'Mid Cromlechs and the Carnedd's funeral stone,

and again to the midnight sea, where
from shore to shore,
O'er the smooth current streamed a silver light,
Save where along the flood the lonely height
Of rocky Penmaenmaur deep darkness spread ;
And all was silence, save the ceaseless roar
Of Conway bursting on the ocean’s bed.

And from lere it is not so far to Ireland, whose
hospitable capital we should soon forsake for the
mountains and valleys of Wicklow, and, of all, the vale
of Avoca.

There is not in the wide world a valley 80 sweet
As that vale in whose bosom the bright waters meet.

And, wandering thence, we could hardly fail to run
over to see what Mr. Neville has been doing at the
Vartry Waterworks, where the embankment was giving
way, and about which a heavy arbitration (bother
arbitrations!) is still aﬁom%on. And thence to the Seven
Churches and Glendalough :

By that lake whose gloomy shore
Sky-lark never warbles o'er,

Where the cliff hangs high and steep,
Young Saint Kevin stole to sleep.

And then westward to Killarmey, with its er

hills and lovelier lakes—the Eagle’s Nest, the Gap of

l],)unlo&a, Muckross Abbey, and the jewelled landscape
eyond.

{)r shall we drive our hansom to the White Horse
Cellar, Piccadilly, and there take the coach to
Brighton, sending our man, Spreckley, along with our
luggage by train? Telegraph to the Club-house at
Cowes that we will race the old coach by land agninst
the Cerne by water, and that Midwood is to round the
new pier, land at the Old Steyne, and meet us as we are
entering the New Ship, where the dinner, telegraphed
for six hours before, is just ready to be served up.
And, after dinner, to sea. Not for a flapping sail to

Rottingdean, nor to float lazily to Diepé)e_, but to
staud straight out at midnight, under a bright July
moon, and bound for the Bay of Biscay and Lisbon.

And I have loved thee, Ocean! and my joy
Of youthful sports was on thy breast to be
Borne, like thy bubbles, onward: from'a boy
I wantoned with thy breakers—they to me.
Were a delight; and if the freshening sea
Made them a terror, 'twas a pleasing fear,
For I was as it were a child of thee,
And trusted to thy billows far 4nd near,

And laid my hand upon thy mane, as I do here.

- We may take a tack to Cherbourg; we may even
put in to Plymouth to make a fresh start, but still on,
towards the purple Tagus. And now every other en-
gineer who opposed our bill is forgiven, and we will
even stretch our grace to the opposing counsel, their
parliamentary agents, and their whole crew of wit-
nesses, and, greater nobleness of heart, to the com-
mittee who threw us out altogether ! Who thinks of
bills, parliamentary or pecuniary, here® Our little
yacht, compact and well ordered, as we might imagine
a gentleman’s villa at sea, if only a villa could be got
to float and steer; our bright yet dreamy hours
fragrant with Partagas’s best Vuelta de Abajos, and
sweetened by music such as Midwood and Longrove
and young Calderon can draw from the horn, the flute,
and the guitar, and by song such as even Verdi and
Offenbach might delight to hear!

On, on the vessel flies, the land is gone,
And winds are rude in Biscay's sleepless bay.

And, after days scarce counted, rises the Lusian coast.

It is a goodly sight to see
What Heaven hath done for this delicions land !
What fruits of fragrance blush on every tree!
What goodly prospects o'er the hills expand !

And, like Childe Harold, we will, with a short stay in
Lisbon—the shorter the better—drive to Cintra and
Mafra, passing on our way

The horrid crags by toppling convent crown'd,
The cork trees hoar that clothe the shaggy steep,
The mountain-moss by scorching skies embrowned,
The sunken glen whoss sunless shrubs must weep,
The tender azure of the unruffled deep,
The orange tints that gild the greenest bough,
The torrents that from cliff to valley leap,
The vine on bigh, the willow brmez below,

Mizxed in one mighty scene, in varied besaty glow.

On_ again, to Cadiz, and thence, by Seville, to
Madrid, and over the Asturian chain, to Bayonne and
Paris. Too much like work, too little quiet, and
neither Flachat nor Morin, nor the hundred younger
engineers whom one meets here, in the French capital,
shall keep us. Let us push on to Geneva, and up
Lake Leman to Villeneuve, and so to Montigny, and
gaze upon the wonders of the Gorge du Trient, where
a stream, hardly wider than a broad footpath, foams,
forty feet in depth, and with a roar like a cataract, for
half a mile between steep walls of rock, rising hundreds
of feet on either side. Knd there is the Pissvache, and
all the rocky wildness of the neighbourhood. Further
on, Mont Blanc rises in its glittering and mighty
mtﬁesty, and, away to the eastward, the Matterhorn,
and further still St. Gothard. And with all its
sublimity we are actually “ doing ” Switzerland within
a week ; and the blame, if any, 1s to be laid to its rail-
ways and its general accessibility.

_And shall we run down the Rhine? Not to our
friends, but by steamer and by rail ?

The river nobly foams and flows,

The charm of this enchanted ground,

Aund all its thousand turns disclose

Some fresher beauty varying ronnd:

The haughtiest breast its wish might bound
Through life to dwell delighted here ;

Nor could on earth a spot be found

To nature and to me so dear,

Could thy dear syes in following mine

Still sweeten more these banks of Rbine!

But what, instead of the cruise in the Cerne, and
the long wandering through Spain, aud France, and
Switzerland, and down the Rhine—long in these days,
even with all the steamers and railways, whereby one
must journey after all, although, like the railways in
the Isle of Wi%ht, they destroy the charm of
travelling—what if, instead, we drop into some rich
Shropshire or Yorkshire neighbourhood? There are
glorious old homes, peopled with the kindest hearts,
to bid us welcome. All:, we sball not quote from the
oets here, for a dear English countrishome is not to

sung in song. From all the “larks,” the discom-
forts, the coquetry, so-so sincerity, or downright in-
sincerity, of fo life, one comes as to a loving
mother to our dear Old England. Its warm, true
hearts lengthen its shorter summers, and gild its
colder skies, with a ‘truth. and warmth with which
foreign climes may, as they must perforce, dispense.

Far in from the high road thxouih a winding drive,
shaded here by o’er-arching ‘and there by scattered
elms, with glimpses of waving corn and rich meadows
and distantghilh between, and with scented shrubbery,
and prismatic banks of flowers, and fresh-faced, golden-
haired and laughing maidens gliding in those delight-
ful games of lawn billiards (croquet) and flirtation, we
approach the fine old Elizabethan or Tudor mansion.

or shall we tell all that comes to us there. With
warm welcome, “hearty cheer, kind entertainment,
honest sport, and the witchery of true girls, who
would amuse yet never wound, might not the engineer
forget his profession here? No, in truth, he cannot !
If he has not brought down with him a set of the
ordnance maps, ‘and an aneroid, or a Bourdon’s
barometer, and if he does not have a pedometer ready
for strapping to his leg whenever he is about to take
a walk across country, it is ten to one he will at
least wish he had. Even the trees remind him of
great trunk lines and numberless branches; and
are not the hills pouting to be tunnelled, and the
valleys curtseying to be viaduct'd? He cannot
go over an estate to see the crops, the horses,
or the cattle, or possibly the reaping machines or
the steam-plough at work, without incontinently
making a valuation as he lgoes along; and he is likely
to learn how the landholders in the district would
regard any possible scheme for a railway or other work
of improvement. And then the geology of the district
comes in for inspection, and the millstone grit, the
sandstone, the lias, the chalk, or other vareties of
rock are classified in the engineer’s mind. The build-
ing stones, if any are to be found, are examined. Here,
a splendid bed of gravel is “pros " with a view to
its conversion into concrete; there, is sand for mortar,
and here, again, clay for bricks, or limestone for burn-
ing. Possibly there may be ironstone, or coal; and
how can the engineer keep such things out of his mind,
even while airing his horsemanship with the ladies
along the avenue, or feeding the chickens, assisted in
that pleasing occupation by the girls at the farmstead,
or gently persecuting the calves, or lounging under
the shade of the headlands of the field, from wbich
Wilkins the ploughman, or let us say Jackson the
engine-driver, with his four-furrow Fowler, is knock-
ing out stones from the subsoil of interesting litho-
logical and mineralogical character P And while pulling
the six-pound and the eight-pound trout out of the beck,
can the engineer keep from mentally gauii‘:f the
stream, and considering its area of watershed, and
consulting the nearest rain gauges, and goinagb into
estimates of surface flow, and evaporation and absorp-
tion, and bottling off a few pints of the water for Dr.
Frankland’s or Dr. Miller’s analysis on returning to
Westminster ? Here there is a scheme for water
supply, or drainage, or for utilising water power.

But let no engineering come in at dinner, that
glorious banquet of friendship and happy humour, if
not of sparkling wit—for of the latter there is never
much—that culminating paradise of the long summer’s
day, when the open windows of the dining-hall let in
the sun, falling to the west, and subdued in his heat
by lengthening shadows across the lawn, the palpi-
tating air bringing the most delicious yet delicate
fragrance from the rosary, and the hum of bees, and
the light chattering of birds, and the faint sound of
far-off church bells, and of distant kine. And near us
are the ilex trees—holly and cork—and the elms,
the chesnuts, and the o&s shading and breaking the
scarlet, and pink, and purple walls of the roses and
geraniums beyond. Not even the splendid flowers,
the beautiful fountains, the shade, and the distant
rattle in the Champs Elysées give half the charm to
the best dinner of the Café Ledoyen, in Paris—but a fig
for all Paris here, and the comparison is unjust to our
hospitable friend and his mansion, What rest ! what
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enjoyment of Heaven’s best gifts—health, plenty,
ho%p)i?ality, beauty, love (eh?). Who can have such
repose in town, with its railway whistles and fog
signals, now heard almost everywhere, its thundering
traffic, its morning yells and evening swells ?

Let others go to the Continent, and there are scores
of English engineers now in Paris, and Berlin and
Vienna, at Homburg, at Interlaken, and in the Tyrol.
Business still, for they are with officials of State,
bankers, concessionaires, and large proprictors. Well,
let us lLope they may bring home a few promising
foreign undertakings in their pockets. Mr. Brassey
is ready for contracts, and so are the Welsh and
Cleveland ironmasters, the Manchester, Leeds, Shef-
field, and Glasgow locomotive builders and the Open-
shaw and Saltley carriage works, while hundreds of

oung men in Westminster are ready for any honest
Job, here or abroad.

THE BERLIN CASTINGS.
CouNt SToLLBERG’S WORKS AT ILSENBURG, HARZ.

TueRE is a peculiar kind of ornamental iron cast-
ings, known under the name of “Berlin castings” all
over the world, which forms a speciality of manufac-
ture for a small number of foundries in Germany. It
is difficult to imitate their delicate forms and beauti-
fully finished surfaces, and their production in the
foundry has become more an art than a trade or
manufacture. An important requirement for the pro-
duction of these articles, which must be sugplied either
by nature, or by scientific research and a suitable
treatment of the material, is iron of sufficient fluidity
and density to fill all the most delicate undulations of
the mould, and retain the impression of the latter when
finished and cooled. It is generally known that a
slight admixture of phosphorus in the iron produces
the last-named effect, but recent experiments and dis-
coveries seem to show that similar results may be ob-
tained from iron which is practically free from phos-
phorus.. The “ Berlin castings” proper are extremely
small pieces used as toys and ornaments of all kinds;
but tﬁere are articles now being largely made in
France, and particularly in Germany, which combine
the beauty and delicacy of outline and the highly
ornamental character of the mouldings of the lighter
castings with strength and solidity ; the objects being
occasionally of considerable size and weight, an

ing used for a variety of purposes. A group of articles
g?utlﬁis latter character is that sent to Paris from the

ironworks of Count Stollberg at Ilsenburg am Harz, | 8¢

in Brunswick. The works carried on under the above
name consist of some small charcoal furnaces situated
close to several mines of iron-stone in the north of
Germany, near the town of Brunswick ; their produc-
tion is not very extensive, and the competition with
foreign piﬁli;on at a more recent date made it impos-
sible for this concern to maintain a profitable trade in
their old lines of industry, viz., the making of found
dand forge pigs. The manager of these works,

Schott, who had occupied himself for a long time with
researches on the crystallisation of iron as a purely
scientific pursuit, fortunately discovered a method of
proclucinfl very delicate castings from the charcoal
wron of Ilsenburg, and he very quickly succeeded in
establishing an important and lucrative manufacturc
of ornamental castings in his foundry. The articles
made at Isenburg are now exported to all parts
of Europe ; they are castings of a highly ornamental
character, Such ‘as iron gates and doors, tables, plates,
church decorations, heraldic ornaments, &c. The models
from which these castings are made are mostly classic
specimens of medizval or modern art, and the beauty
of surface, the sharp and minute impressions, and the
delicacy of outlines can only be compared to those of
metallic productions obtained by galvano-plastic. The
moulding of these articles is done in sand. There is
no natural sand of sufficient fineness and porosity to be
found at Ilsenburg, and so M. Schott was led to make
suitable sand for his foundry. According to his views,
the first and most important quality of moulders’ sand
is porosity. There is an unavoidable accumulation of
air produced in each mould by the process of teeming,
since the current of liquid metal draws with it an in-
duced current of air, which latter cannot afterwards
readily escape, and remains subdivided amongst the
lit}uid mass. With all the precautions now in use in
all foundries, this air has no sufficient means for
escaping, except in large bubbles or jets. The porosity
of the moulders’ sanﬁ, although known to be a re-
quirement, has not generally been carefully and
minutely inquired into, as has been found desirable b

M. Schott for the production of his fine castings. My
Schott collected specimens of sandstone, partly natural
stone from the neighbourhood of his foundry, and

partly artificial stone produced by burning clay and
mixing it with unburnt clay and other substances,
and he compared the porosity of these stones by careful
experiments. Blocks of the stones were made of
equal size and weighed ; these blocks were afterwards
immersed in water, and the weight of water ab-
sorbed by the stone ascertained as well. The quantity
of water absorbed by each stone was taken as a mea-
sure of its porosity, and M. Schott concluded that
each stone, if ground into fine sand, would maintain
its character, and the porosity of the sand would
vary in the same degree as it was the-case with the
solid stone. Experience proved that this was very nearly
correct, and it was Eossible by mixing different materials
to produce an artificial sand which had the maximum
of porosity, and which in that respect was superior to
any natural sand known to M. Schott, and certainly
very much superior to the average of moulders’ sands
throughout the foundries of all Europe. This being
arrived at, it required nothing but a sufficient fineness
of grain to make the most suitable moulds for orna-
mental work. The sand at the Ilsenburg Foundry
takes the most delicate impressions from materials and
patterns of any kind. M. Schott on one occasion sent
a folded napkin from his dinner-table into the foundry
for being moulded in the prescuce of some of his
friends, and the casting showed the finest threads of
the woven fabric reproduced on its surface. The pro-
cess of moulding, as far as the mechanical manipula-
tion is concerned, requires much skill and attention;
the moulders require long training, and their work
remains always comparatively slow and expensive.
The preparation of the metal is the principal art in
the making of these castings. M. Schott has arrived
at his present success by experiments on the melting
heat ofp different kinds and different mixtures of pig
iron. His experiments were conducted in a very
simple manner, which, although it gives only approxi-
mative results, is sufficiently correct for indicating the
direction in which practice 1s to be improved and suc-
cess is likely to be obtained. M. Schott fills a vessel
with a certain weight of water, and maintains the
latter at a fixed temperature. A measured quantity
of the molten iron is then thrown into the water, and
the increase of temperature observed. The rise in
temperature nearly corresponds to the number of de-
grees of heat which the molten iron contains. Al-
though this simple mode of testing the tempera-
ture of molten iron has no pretence to accuracy in any
respect, it is very useful for giving to the founder a
neral idea of the relative temperatures at which he
13 working, and at which his different mixtures of iron
are melting or setting. M. Schott has found that by
mixing certain kinds of iron together it is possible to
raise or lower their melting-point at will. For in-
stance, two marks of pig iron when mixed together
may have a lower melting-point than either of the two
if melted by itself; or a mixture of several marks may
be made which will melt at a higher heat than any

. | one of the marks if melted singly. M. Schott has con-

fined his researches to those marks of iron which are
eml)loyed at his foundry and in its neighbourhood,
including several kinds of charcoal and coke pig iron
from Germany ; also Coltness iron, and a few more of
the most largely exported Scotch marks. He has un-
fortunately omitted to collect the chemical analyses of
these irons, so that his experience—however valuable
for his own foundry, and however interesting in its
general features to the profession at large—is yet in-
capable of being brought into a scientific form, and
does not allow of drawing conclusions of a more wide-
spread utility. M. Schott has found that the different
marks of charcoal iron made at his own blast furnaces

.| vary as much as 850°F. in theic melting-points. In

general the melting-point fof charcoal iron has been

found much higher than that of coke iron, the mean

difference being about 7002 F. With this fact another
thing is connected, of which founders in general have
been aware for a long time past, particularly in works
where both charcoal and coke iron is used in the
foundry. The contraction of charcoal iron in cooling
is greater than that of coke iron, so that the allowance
for shrinkage in the patterns, moulds, and cores must
be altered accordingly, if the two differcnt kinds of iron
are used alternately. The larger amount of contrac-
tion in cooling is one of the causes of the superiority
of charcoal iron as a material for castings over the iron
made with coke, since the greater contraction after
solidification necessitates a more compact and dense
arrangement of the crystals in the interior of the
mass, and this is eguivnlent to a greater density and
colesive strength of the metal. As a rule, therefore,
the iron melting at a high temperature will, under
equal circumstances, have a greater density and
strength in the casting; but it will be more tgﬂicult
to cast, since it sets quickly, and does not give the
enclosed gases time to escape, producing hollows and
honeycombs of all kinds. M. Schott’s first researches
were directed to the production of an iron with & suf-
ficiently low melting-point, since he expected from this
the best results in his foundry; he soon discovered,
however, that he could far exceed the proper limits in
that respect—i. e. that he could produce mixtures of
iron which were so liquid as to be utterly worthless
for the production of fine castings. These very
liquid irons gave very curious resnﬁzs. When cast
into an open mould, the iron invariably produced
a hollow casting, with the upper surface bent into
a convex shape. The surface was also of a rough
character, particularly near the edges, so that no
proper castings could be obtained. M. Schott then
found that the reason for thiswas the modeof contraction
of the different parts of the castings in cooling. The
surface of the iron in the open mould, which cools
much sooner than the rest, becomes solidified at a time
when the greater portion of the mass is still in a state
of perfect fluidity. At a later period the metal in con-
tact with the mould becomes solidified, and forms a
bottom crust, there being a quantity of liquid iron
inclosed between the two strata of solid iron. Now
the cooling of the bottom crust procceds, and a cor-
responding shrinkage takes place in it. The upper
surface, having been cooled long before, is now unable
to follow that shrinkage, and it 1s in consequence bent
by the contraction of the lower portion. The top of
the casting then rises, forming a convex surface, and
leaving a large hollow between it and the rest of the:
metal which is still liquid, and remains at the bottom
of the mould. Close to the edges of the casting, where
the upper and lower crust are in contact, and enclose
only a very small stratum of liquid iron, the con-
traction has a fendency to press the two crusts against
cach other, and at these spots it happens with very
fluid iron that some of the liquid is squeezed out
through the pores of the metallic crusts, and comes
out at the surface in the shape of globules of iron of

microscopic smallness. These globules collect elose to
each other, forming a kind of rough skin upon the
casting, and giving it the appearance of being “ burnt”
on the surface. It was very difficult to explain
this and several corresponding phenomena, until
M. Schott called the aid of the microscope to his
assistance for examining these impurities. Chemistry,
of course, could not show much in explanation of a
purely mechanical result, and the many analyses made
of the extraneous matter found on the surface of
many castings, even if made in the most carefully
prepared moulds, failed to throw any light upon the
subject. M. Schott, in his search for a suitable iron
for his ornamental castings, then returned to mixtures
of iron which had a higher melting-point, and which,
therefore, showed the last-named difficulties in a lesser
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degree. In this manner iron of suitable fluidity has
been prepared for all the different kinds of articles
uired in the Ilsenburg Foundry, and the specimens
mibited at Paris sho:?ow very far scientific research
can assist the founder’s art, and how beautiful results
may be obtained by the most simple and inexpensive
means, if the method of working is based upon sound
knowledge and carefully conducted inquiry. The pro-
duction of a fine casting and of a well-moulded surlf’we
is, however, not all that M. Schott has desired and
ultimately arrived at in his foundry. He also wanted
uniformity of the metal, and a maximum of strength.
Starting with the proposition that the cohesive force
or strength of the iron will depend upon the nature
and relative position of the erystals of which it is com-
ed, M. Schott commenced with microscopic ob-
servations of the fractures of cast iron from different
foundries and of very different qualities. He then
extended his operations upon masses of iron in the
liquid state, watching the movement of the liquid and
the subsequent movements which take place iu the
mass at the moment of solidification. For this pur-
small moulds of sand were made, each forming a
misphere, and iron was cast into these moulds. The
surface which remained uncovered was then watched
during solidification, and sketches were made of tl_xe
appearance which different kinds of iron presented in
succession. We have copied some of M. Schott’s
sketches, which are very characteristic. The figures
in the engraving show the arapearancg of the surface
shortly after casting; at a later period, but before
solidification; and the corresponding vertical section
of the mould.
igs. 1, 2, and 3, represent the appearance of very
graphitic charcoal iron, almost too graphitic for cast-
. Figs. 4, 5, and 6, refer to iron of a dark grey
:;Yonr and fine grain, made with charcoal. Figs.
7, 8, and 9, show the charcoal ivon most suitable
for foundry purposes in the same three figures.
This iron is of a light grey colour, and of fine
upiform grain when fractured cold. The liquid mass
i8 covered with a great number of si crosses,
which are seen to move about very rapidly, to
disappear and reappear, and ultimately to give
place to a great number of minute globules, which
rise to the surfuce and solidify there. There is a
marked difference between the appearance of charcoal-
iron and coke-iron. Instead of the crosses of the
eharcoal-iron, the coke-iron shows small triangles,
which move about with still greater rapidity, and
ultimately give way to the globules, same as before
said. The appear:uce preseated by coke-iron is shown
by Fig. 10. When the iron is still poorer in gra-
phitic carbon, as in the marks above referred to, the
crosses in the charcoal-iron aud the triangles in the
coke-iron, become smaller and smaller, and ultimately
give way to the globules altogether, Below each
globule there is a Tole of corresponding size in the
mass of the iron, but the depth of these holes is very
small in grey iron, and increases in the white qualities.
M. Schott maintaius that all crystals of iron are of the
form of a double pyramid, the axis of which is variable
as compared with the size of the base. The coarser
kinds of iron have crystals of about twice the height of
pyramids as compared with the finest qualities of
crystalline iron. The more uniform the grain, the
smaller the crystals, and the flatter the pyramids are,
which form each single element, the better the quality,
the greater the cohesive force and the finer the surface of
the iron. The character of steel has been found in no way
different as far as the nature of its crystalline structure
is concerned. The pyramids of steel vary in size of
axis and in shape. They are more or less pointed, ac-
cording to the nature and quality of the steel; they
are of more or less uniformity in size and relative
position, according to the mode of manufacture and
treatment. For steel, the parallelism and regularity of
the relative position of the crystals is one of the most
important elements of its quality, and this can be very
well observed under a microscope of sufficient power.
‘We have noted M. Schott’s very interesting researches
and discoveries with a view of inducing others to follow
up this interesting study in the same direction. We
hope by these means to arrive at a co-operation of
chemical and microscopic research on the qualities of
iron and steel, and we have no doubt that the interest-
ing results already arrived at by M. Schott, and the
practical advantages which his researches have given
to him, will be a sufficient proof that much is to be
ined by a study of the subject. The castings of the
der Halle are objects of the just admiration of every
visitor to the Exhibition; the jury have awarded a
gold medal to this exhibit, and merchants from all
oountries crowd the order-books of this one establish-
ment, while all foundries around are slack in the

extreme. There are many who ascribe this success to
a special peculiarity of the iron made at the blast-
furnaces of Count Stollberg, which is thought to possess
in itself superior qualities for foundry purposes. This,
however, is a mistake; the same quality of castings
can be produced at any spot by a suitable selection of
pigs, and by a sufficient attention to those elementary
conditions of success which, although apparently only
matters of detail, are still of primary importance. To
collect sound information about these details, to study
the reasons for the different phenomena which present
themselves in the foundry, and to arrive at a scientific
mode of commanding success under all circumstances,
will make our future foundry practice in a very different
position to that which it occupies at present. We
shall have a science instead of a craft, and knowledge
instead of habit and mere mechanical skill. We shall
have more intelligence and fewer secrets in the foundry,
and engineering at large will be advanced in one of its
most important and, as yet, most neglected branches.

RECENT PATENTS.

TaE following specifications of completed patents
are all dated within the year 1866; and that year
should be given in orderin.% them, at the annexed

rices, from the Great Seal Patent Office, Chancery-
ane.

(No. 2947, 4d.) George Crawshay, of Gateshead-
on-Tyne, and John Thomas, of Newcastle.on-Tyne,
patent methods of treating the scorig of ores confain-
mg iron, and processes for refining cast iron. The
patentees first treat the slag or scoria according to the
method patented by Mr. John Thomas and Mr.
Alexander Price, in May, 1866 (patent No. 1403).
The slag or scoria broken into pieces of a convenient
size, is smelted in a furnace of the usual construction;
this furnace being raised to a high temperature, and
when sufficiently heated, being charged with materials
in about the following proportions, viz.: 1 ton of slag
or scoria; 1ton of pig iron; 4cwt. of clay, raw or
burat; 5cwt. of chalk or limestone; and 10 ewt. of
good coke. The patentees state that if the scoria is of
average quality, such as refinery slag, tap cinder, or
mill cinder, the above quantities of materials will pro-
duce 30 cwt. of good iron, which will need no treat-

ment preparatory to puddling. When the iron from | PA®

slag or scoria contains those elements which produce,
when it is puddled, red-short or cold-short iron, the
patentces remelt it in a blast furnace or cupola, with
what they term their refining flux. In carrying out
this_proccss, the furnace is charged with materials in
the following proportions, viz. : 1 ton of pigiron; 3 cwt.
of clay; 6 cwt. of cinder or scoria from some previcus
smelting (the glassy cinder preferred) ; some wrought
iron scraps, varying in quantity from Qcwt. to 5 cwt.,
according to the quality of cast iron required; and
5 cwt. of good coke. In this refining process the iron
and fluxes are charged in the usual way, and the tap-
hole is stopped, so that a bath of flux is formed, the
object being that the iron, when melted, should fall
through the flux in a divided state, and should thus
become cleansed of many impurities.

No. 2948, 4d.) George Crawshay, of Gateshead-
on-Tyne, and John Thomas, of N ewcastle-on-Tyne,
patent methods of refining pig or cast iron by melting
1t ina cupola or blast furnace with clay and iron sla
as fluxes, a small quantity of wrought iron or a smal
portion of lime, limestone, or chalk being added in
some iustances.

(No. 2953, 8d.) James Ingram and Heinrich
Stapfer, of Manchester, patent an apparatus for test-
ing lubricants. The principle upon which this appara-
tus is coustructed is that of placing a given quantity
of lubricant between two frictional surfaces, and then
measuring the quantity of motion required to use up
the lubricant, the exhaustion of the latter being in-
dicated by the rise in_the temperature of the rubbing
surfaces, and the machine being so arranged that when
this rise of temperature exceeds a certain amount,
the driving power is thrown out of gear.

(No. 2957, 4d.) George Crawshay, of Gateshead-
on-Tyne, and John Thomas, of Newcastle-on-Tyne,
patent methods of treating titaniferous iron ores, and
of utilising the scoria from them. The patentees pro-
pose first to calcine the ores, and then to throw them,
whilst hot, into water, so as to disintegrate them, and
at the same time to convert a portion of the titanic
acid into titanic oxide. The ores are then to be dried
and smelted in a furnace of the ordinary construction,
this furnace, when heated, being charged with materials
in about the following proportions: 1 ton of titanic
iron ore; 1 ton of pig or cast iron; 3 cwt. of clay,
raw or burnt; 4 cwt. of lime, chalk, or limestone;
and about 15 cwt. of coke, wood, peat, or charcoal.

The patentees propose to employ the slug or scoria
from the smelting of the above ores for improving
other irons which are not titanic, either by using the
slag as a flux in the puddling furnace, or in any other
smelting or melting furnace, so that the iron mixed
with it may become titanised.

(No. 2973, 10d.) Friederich Wilhelm Dihne, of
Swansea, and David Thomas, of Cwm Avon, Saibach,
patent making picks for cutting coals with movable
points, the handle of the pick carrying a head having
sockets in which the points are fixed by means of set
screws. We much doubt whether this is new.

(No. 2983, 8d.) Thomas Seaville Truss, of 118,

Fenchurch-street, patents forms of piﬁe joints. Ac-
cording to these plans the pipes to be joined have
external grooves formed in them near their ends, and
in these grooves are placed elastic packing rings which
are clipped by rings formed in halves, and bolted
up so that each ring embraces the adjoining ends of a
pair of pipes. This is a form of jont which will be
convenient in many situations.
(No. 2985, 10d.) Hesketh Hughes, of Birming-
ham, patents methods of manufacturing ornamental
tubes by producing raised designs op their surfaces by
means of an expanding mandril or tool inserted in the
tube, and which acts in combination with dies orrollers
applied to the exterior. .

0. 2986, 6d.) Thomas Page, of the Adelphi,
patents arrangements of locomotive engines and tram-
ways for steep pradients. We described Mr. Page’s
plans on page 12 of our last number.

TELEGRAPH TO INDIA vid Russta.—The following are said
to be the exuct terms of the arrangements lately entered into by
the Russian and Prussian Governments with iieurs. Siemens
Brothers, of London, and Siemens, Halske, and Co., of Berlin
and St. Petersburg, in relation to the construction of a new line
of telegraph between England and India through their res
tive territories. The latter firm have for many years been
under contract with the Russian Government to maintain their
lines of telegraph in working condition, one of the partners re-
siding for that purpose at Tiflis, in the C ’FI:: Russi
Government have noi agreed to give a right of way through
Russian territory, free of cost, and a concession for working a
new line of telegraph and stations for twenty-five years from
the date of opening. The Government yieldto the company
their right of forwarding messages to an(f from India upon the
Imperial Telegraph lines, and to hand over to the com-

y all such m es touching Russian territory for transmis-
sion over its lines, The company is to work the line by means
of its own officials. In return for these privileges the Russian
Government exact & royalty of less than one-third of the exist-
ing internal tariff—that is to say, a royalty of five francs per
message, which is to be diminished rateably as the through
tariff between England and India is diminished from the exist-
ing rate of 5/ 1s. On the other hand, the Prussian Govern-
ment engﬁge to coustruct and to maintain two special lines
tirongh North Germany at their own expeuse, and to hand
them over to the company for the period o twenty-five years.
For these services of construction and ' maintenance, and for the
privileges mentioned in the concession, the Prussian Government
charge 24f. per message, to be reduced as in the case of Russia,
in the event of the through tariff being reduced. All messages
to and from India, touching German territory, will be handed
over by the German ofticials to the company for transmission
over its lines. A right of landing cables on Gverman territory is
ﬁiven_ to the company. ~As there are no private telegraph lines in

ussia or in Prussia, the company will enjoy a complete mono-
poly of all the through messages. The Klectric and Inter-
nmonal'ComE{my also agree to lease two wires of the cable
lately laid to Hanover, to the company. The British Govern-
ment assist the whole arrangement and engage to give every
facility for the transmission of messages over the lines
which they work in Persia between ndia, Ispahan, and
Teiieran. "The Persian line in British hands consists of
two wires, and works very well. The British Govern-
ment also Eromiae to reduce the tariff over the Persian
lines and the Persian Gulf cable so soon as an increase
of messages shall occur in consequence’ of the mew line.
The Prussian and Russian Governments permit the transmission
of half messages to and from India of ten words each at half the
present tariff, and it is expected that the same concession will
be made by the British Government. At present no message
can be charged at less than 20 words. The company will lay &
submarine cable in the Black Sea, 280 miles in ength, between
the Crimes and the Circassian coast. By means of these several
urrangements, an Eoglish compuny will {old and work an un-
interrupted line of telegraph from England to Persia, the line
from Teheran to India being already in the hands of the British
Government. The few sections of the line which consist of
submarine cables are laid in sballow water, where repairs ‘can
be effected without delay or difficulty. The cost of land lines
is only one-third or one-fourth that of submarine lines, and the
great interest which the respective Governments
through whose territories it is proposed to pass, that their
countries should form the telegraphic highway to India and the
East will, it is considered, ensare the efficient maintenance of
the contemplated communication. Negotiations are in progress
with the Persian Government for an independent line in the
company’s hands between the Russian frontier and Teheran.
Immediate steps will be taken to raise a portion of the capital
in Eogland and to commence the work.

VicToriA.—This important Australian colony is shown by a
recent return to possess 525 post-offices, 79 telegraph stations,
and 277 miles of railway. The value of the gold exported from
the colony from June, 1851 to the close of 1865, was computed
at no less than 144,144,100/,
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THE FLORIDA AND CUBA CABLE.

WE noticed in & garagn h in this paper the week before last,
the departure, for Cuba, ofp the Narva, a steamship which bad
bTeen ch;}:‘t‘gvrvdkbyctho Indiz,hkubb;; fMdt.h Gutta Perc}n?. and

el ‘Works Company (Limited) for the purpose of layin
thoaﬁzgda and Cuba g:lfle. The Narva is a screw steamer o
1]282l togs I:grthen lﬂ::d 140 horso-fpov]v:r, and sge !mli‘been coz-

etely fitted up with aj tus for laying and picking up the
Enble, under th% directm Mr. F. C. Webb, who has gone
out in her as engineer in charge of the expedition. The Narva
will altogetber carry out about 1700 tons of dead weight.

The Florida and Cuba cable will consist of two sections, one
extending from Cuba to Key:West, and the other- from Key
West to %omania in the Gulf of Florida. The quantities of cable
taken out by the Narva for these two sections, and their weight
per mile, are as follows:

Cuba and Key West Section.

Weight per mile.
9 miles of thick shore end... e 12 tons
4% mediam ... . e 4%,
86 main cable e e e 21,
Total s 1094 miles.
Key West and Romania Section.
Weight per mile.
2 miles of shore end ce ee e 4% tons.
1 ” ” ” woe e oo 9"
180 maio cable ... we L1
Total oo 183 miles.

The weight of the copper conductor of the cable is 107 Ib. per
knot hout, and that of the insulator, 166 1b. per knot.
ick shore end, above mentioned, as weighing 12 tons
per mile, the ieaw length will be laid at the Key West end of

e{ West section, the remainder being, of cor

laid at Cuba. To the thick shore ends will be joined the
mediom-sized cable, whilst the nmin length will be lighted
as stated above. The special feature of the expedition is that
from the nature of the ground—if that be a correct term to
apply to the bottom of the sea—the main Cuba and Key West
section will have to be spliced to a previously laid and buoyed
shore end in 300 fathoms of water—a feat in telegraphic en-

ineering which has hitherto never been performed. e opera-
tion will also be rendered more difficult by the fact that the
buoys will be situated in the Gulf-stream, and that they will
thus be liable to be shifted. In laying the cable, the commence-
wnent will be made at Cuba, by depositing the shore end there.
This having been Jaid the sea end will be bm:lyed, and the Narva
will depart for Key West, and the shore end having been de-
posited there also, the splice with the main cable will be made,
and the latter will be payed out from West towards Cuba.
On amnnﬁ at the spot where the Cuba shore end was buoyed,
this end will have to be picked up, and, as we have alread
stated, the splice made between it and the main cablein a dep
of 800 fathoms water. This will be a difficult operation—very
different from splicing a picked-up end to a cable on board the
veasel, a8 in the case of the Atlantic cable—but Mr. Webb has
no doubt about being able to perform it successfuily. The Cuba
and Key West section having been laid, the Key West and Ro-
mania portion will be laid in a similar way.

The cables are coiled on board the Narva in two Jarge circular
tanks, which were constructed and erected in situ by the Thames
Ironworks Company. In each of these tanks the central
Newall’s cone, arcund which the cable is coiled, instead of being
of wood as has hitherto been usual, is made of iron plates in the
same manner as the rest of the tunks, and the latter thus have
an annular form. The advan of this arrangement are,
that the quantity of water which has to be carried in each tank
to keep the cable covered is lessened, and that the interior of

each ¢one forms a convenient space, in which ropes and other
articles can be stowed. The tanks are well secured in their
places by struts extending from them to the sides of the vessel,
and the water in them is kept from shifting by the cable in each
being covered down b{: strong deck of planks well canlked.

en the cable is being payed out from either of the tanks
it will be led up. between the central cone, und rings placed
round it according to Mr. Newall's patented plan, one ring being
fixed around the upper part of the cone, and another being ad-
justable at various heights, so that it can always be kept a short
distance above the coils of cable in the tank. In thecase of the
Great Eastern and other vessels in which Newall's rings have
been employed, these rings were only held in place by ropes and
other temporary supports, but in the case of the Narva, Mr.
Webb has had the rings fitted up in a more perfect manner.
The rings themselves are formed of wrought-iron gas piping,
and the upper one of each tank is securely nurporud by strats,
also formed of gas pipe. The lower or movable rings have each
telescopic radial arms_of gas piping extending from them, the
sliding portion of each arm being capable of being fixed by a
set screw; and each ring can thus be supported at any desired
point by setting out these arms against the sides of the tank.
From the tank the cable will be taken over a guide quadrant
of cast iron fized above the deck level, and thence it will be led
to the stern of the vessel, passing round the brake drum and
under the dynamometer sheave on its way. The brake used is
arranged on Mr. Amos’s self-adjusting plan, but the ad‘];:aung
levers are 80 supported that they can, when required, be dis-
connected, and the brake converted into an ordinary differential
brake worked by hand. The dynamometer employed, which
has been designed by Mr. Webb, is of very si plo construction,
as will be seen from the annexed engnviné of it. It consists
merely of a lever formed of wrought iron Minti’ and having
arms In the proportion of 5 to 1, the fulcrum of this lever being
carried by brackets bolted to the deck. The shorter arm of this
lever carries a shaft, on the overhung end of which is placed a
sheave, under which the cable passes; and the end of the longer
arm is connected by a link with a Salter's spring balance placed
above it. The longer end of the lever is also connected to the
piston rod of a piston moving in a sraall cylinder bolted down to
the deck, this cylinder containing water.  The two ends of the
cylinder are connected by e:(&uuge fitted with a cock, and by
og_tning or closing this more or less resistance can be
offered to the passage of the water from the one end of the
cylinder to the other, and consequently more or less resistance
?&P""‘l to the motion of the piston and of the dynamometer arm.
e object of this unniement is to steady the lever and keep
it from moving too quickly. The cable is led from the brake
apparatus down under the dynamometer sheave, and np again to
e stern sheave at such an angle that an upward strain of 1 ton
on the cable exerts an upward strain of 10 cwt. on the dynamo-
meter sheave, and this strain is again reduced by the action of
the lever to one of 2 cwt. on the spring of the spring balance.
The picking-up machinery presents several points of novelty.
The cable to be raised, or rope to be hauled in, is led over a
sheave supported by timbers extending out beyond the bows of
the vessel, and is conducted over guide-pulleys to the drum of
the picking-n]:_ﬁear. This drum, which is cast in one piece
with the brake-drum, is fized upon the overhung end of the
main shaft, which is carried by bearings in a strong frame. The
picking-up drum is driven h[vl a pinion acting on internal
ring, that portion of the surrounding this gearin
ing encircled by the brake-strap. This employment o
internal instead of external gearing enables the amount of the
overhang of the drum to be made less than it otherwise would
be, to the extent of the width of the teeth. After the cable
which is being picked up has been taken several turns round
the picking-up drum, it is taken round a smaller dram which

takes up the slack, and keeps the cable constantly bearing tightly
on the picking-up drum. To enable it to do this effectually, the
small dram is driven at a slightly higher surface speed than
the larger drum, so that a small amount of slip is constantly
taking place between 1t and the cable as the latter is hauled in.
In some cases, however, it will be necessary to out lengﬂu
of cable from the picking-up gear, and when this, 18- being done
the higher surface speed of the * follower” would be a disad-
vantage, a8 it would cause s'ack to be accumulated between it
and the larger dram. To avoid this, arrangements are pro-
vided for throwing the follower out of gear, and retarding its
motion to any required extent by means.of a brake, when the
cable is being out. The pickinﬁ-up machinery is driven by
a pair of oscillating engines supplied with steam from a boiler
on deck. Altogether, the arrangements for laying and picking
up the cable are very complete, and as the machinery is in ex-

perienced hands, there is every reason to believe that the
expedition will be a sucoess. We may add, that we expect at
an early date to be able to place before our readers an account

of the laying of the cable.

RarLways v HoLLAXD.—The Dutch Government has just
adopted a decision which is calculated to notably increase the
importance of the Dutch railways. For a long time past works
have been projected for the construction of a bridge between
Meerdyk and Willemsdorp.. This work, which will directly unite
the railway network of the Low Countries to the ian and
French lines, will involve a rather considerable outlay, and the
States General have Litherto left the question undetermined.
The Government has, however, just presented a law which de-
termines in principle on the construction of the Meerdyk bridge,
and applies to the Chambers for a first credit of 20,000L, which
is to be devoted to the commencement of the works. The
whole estimated cost of the bridge is 814,800Z, as its length is
13 mile. The greatest depth of the water crossed does not ex-
ceed 21 ft. or 22 ft,, but the nature of the d will render
the establishment of the necessary piers difficult and costly. It
is expected, indeed, that the works will extend over five or six
years.

Moxirors For BomBaY.—We are able to state upon
authority that the * proposed monitor for Bombay,” of which an
illustration lately appeared in a contemporary, will not be
adopted by the Government. It was professedly designed at
the Thames Ironworke, and differed but little from the Ameri-
can type, except in having twin screws and solid armour. The
monitor which will be built for Bombay will be constructed
from the desi of Mr. E. J. Reed, the Chief Constructor of
the Navy, and will be similar to that to be made also upon his
plans for Melbourne. The turret will be surrounded, to a cer-
tain height, by an armoured breastwork, as represented in the
design which Mr. Reed produced during the recent monitor dis-
cassion at the Institution of Civil Engineers.

NEw York.—In 1866, 1640 American ships, of an aggregate
burthen of 990,116 tons, and$3187 foreign ships, of an te
burthen of 1,776,818 tons, entered the port of New York. The
number of ships which cleared from the port in 1866 was
1201 American, of an te burthen of 799,082 tons, and
3205 foreign, of an aggregate burthen of 1,813,128 tons. The
value of the goods imported into and exported from New York in
1866 was as follows: Under the American flag, 144,051,5068 ;
under foreign flags, 458,6148.

AMERICAN STEAM NAVIGATION.—The American company
which has established a steam line between Cuiifornia an
China, will soon have five steamers at work, viz., the Great
Republic, the Celestial Empire, the America, the Niphon, and
the Colorado (which orned the line). Each of these steamers
is about 4000 tons burthen.
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HOLLEY’'S PROCESS OF CASTING BESSEMER INGOTS FROM THE BOTTOM.

BY A. L. HOLLEY, PENNSYLVANIA STEEL WORKS, HARRISBURGH, U.S.

THE engravings represent a plan of casting & group of sound

er ingots at one pouring, developed and patented by Mr.

A. L. Holley, superintendent of the Pennsylvania Steel Works,
Harrisburg, U.S.

The five to seven tons of steel in a Bessemer ladle are com-
monly turned into twenty or thirty moulds, through & nozzle
1}in, to2in. in diameter. To prevent the steel from boiling
over in the moulds, even this small stream must be frequently
throttled or stopped. The results are as follows:

1st. The steel in and about the nozzle often chills, so that a
large scull is formed in the ladle. This is especially the case with
mild, soft steel, which chills rapidly fromn its want of carbon.

2nd. The long time occupied in passing to and from so many
moulds, and filling each separately, aggravates this tendency of
thoé :;ee{ to cl:lill. o .

. It is often impoesible to shut the stopper quite tight u
the nozzle, when it Imnce been opened, s':)p:haqt mncll?acrswi:
formed on the outside of the moulds and on the ground. The
stopper not unfrequently burns off or gets fast open, thus
causing excessive spilling and scrap, besides filling the moulds
80 l;ridly that the ingots are cracked, or piped, or otherwise un-
sonl

4th. The stream of steel usually spatters upon the insides of
small moulds, thus cutting the moulds, and also forming scales
which never perfectly unite with the body of the ingot, but ap-

as seams when the steel is furtker manufuctured.

5th. It is difficult—practically impossible—to make a large
number of small ingots of the same weight by teeming them into
the tope of the moulds, especially when the {sdlo stopper works
hd‘:ﬁ because, on account of the boiling of the steel in the
moulds, its true level cannot be determined, and an excess is let
in to ensure any given weight. This excess appears in the form
of fag ends, which are untit for further use, except as scrap. In
the production of 1000 tons of rails, there is a certain minimum
weight of ingot. The 101b. or 12 Ib., or often 30 1b. or 401b., of
each of thé 4000 ingots in excess of this minimum are a waste
of 20 tons to 50 tons or more of marketable steel.

Mr. Holley remedies these defects by casting from five to nine
or more ingots, rapidly, through a large nozzle, at oue teeming.
The steel is poured into a central sprue mould (which also
forms a marketable ingot), and thence through small
sprues into the bottoms of the surrounding group of moulds.

he steel rises in the surrounding moulds to a fized vented
stopper, 80 that any number of ingots can be cast of precisely
the same length and weight ; or the length can be varied in a
given mould, by chauging the height of the stopper.

L K
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Ingu thus cast are square and sound at the top as well as at
the bottom, and they are more free from cracks and external
honeycombs and much smoother than inﬁu cast from the top.
Excessive spilling is avoided, and as the ladle is quickly emptied,
less acull or scrap is left in it.

Fig. 1 represents a vertical section thrcugh a eroup of five
ordinary cast-iron ingot moulds, a. b, ¢, d, e; and Fig. 2, a plan
of the same, standing on a * distributor,” f. The distributor is
simply a moulder’s flask filled with loam, 1n which the spruce or
runners, g, k, are moulded. The central mould, b, into which
the steel is teemed, is higher than the surrounding moulds, so
that when the latter are full, the steel continues to rise in the
central mould, thus forming & head or riser, and promoting
the soundness of the surrounding ingots by ** ferrostatic”
pressure,

If the stream of steel were to fall into the mould, a, it would
cut Avng the loam around the e, /, and cause much scrap.
One of the principal features of this invention is the prolongation
of the central mould, b, into the flask at 4, so that the stream of
steel falling from the ladle into it may strike on the flat hard
bottom,, ¢, and thence pass laterally into the sprues.

Another important feature of this invention is that not only
the body of the central sprue mould, but the distributing basin
or reservoir at the bottom of it, contain together a marketable
ingot. A small, high sprue like that used by founders in casting
rolls and guns from the bottomn, would not form a marketable
ingot, but would be a large piece of scrap.

The distributor, Sf‘ may be moulded in any suitable manner:
that employed by Mr. Holley is shown by Fig. 8. The flask is
turned bottom upward upon a follow-board, £; the patterns, I,
m, s, are set upon the follow-board, and good loam, by preference
mixed with a little fire-clay and ground crucibles, is rammed
into the flash. The bottom plate, o, Fig. 1, is then cottered to
the flask ; the flask is turned over, the patterns, ! and n, are
withdrawn upward, and the }nttems, m, are withdrawn into the
space left by the pattern, . The whole is then thoroughly
dried in an oven, when it is placed in the casting-pit, and the
ingot moulds are set upon it. A man and a boy can monld from
ten to twelve distributors in a day, depending on the number of

Ids and the conveni of cranes and ovens. From two to
four groups of moulds will hold a 5-ton ladleful of steel.

A couvenient mode of stopping the tops of the surrounding
moulds is shown at Fig. 1. The plug or stopper, p, is a mass of
loam, made and dried like a core, vented with small holes, and
suspended in the top of the mould by a rod passing through the
shank of the anchor that holds the core or stopper together. A

little loam is pressed around the stopper, to prevent the steel

from running up between it and the side of the mould, and also

to hold the stopper down, To cast ingots of different lengths,

ti_“toppers with shanks of different lengths are used, as at p and g,
ig. 1.

All stoppers, irrespective of the length of shank, are moulded
in the box, Fig.6. The anchor, r, i8 set in the shank projecting
through a hole in the bottom of the box. Loam is then rammed
in, vent-holes are pricked, and the box is turned bottom upward,
when the stoppers and anchor together slip out upon a plate, and
are carried to the oven. Various other means of stopping the
tops of the moulds have been emploi'ed with success. simple
perforated iron Jﬂnuﬂ, daubed with loam and wedged upon the
top of the mould, answers well if kept down to a bearing.

Fig. 4 is an elevation, and Fig. 5 a plan, of a group of moulds
for boiler-plate slabs, standing around a central conical mould.
The plate slabs being of uniform thickness at top and bottom
(to prevent excessive trimming of the rolled plate), the moulds
must be in two parts to let the slab out. A group of three com-
pound maulds, vented by loam plugs or stoppers, are fastened
together by a single band and wedge, when they may be lifted
as one mould, and set upon one end of the distributor. The
other moulds are set upon the other end, and the seven ingots
are cast at one teeming. The plate ingots vary in weight from
250 Ib. to 800 Ib,, a part of the variation being in the thick-
ness, but the ribs upon the moulds are so proportioned that the
external thickness of all moulds is the same, so that any mould
will stand upon any part of the distributor. :

It has long been customary in iron founding to form the
various parts of a loam mould, for instance, the mould for a gun,
in such a manner that the mould shall be filled from the
bottom, or, as in case of a chilled roll, to form a mould partly of
loam and partly of an iron chill, with sprues so arranged that
the mould will be filled from the bottom. In these eases, how-
ever, the mould, the sprue, and the place or reservoir into which
the liquid iron is réceived, and from which it is distribated, con-
stitute together one mouid, and are formed in one ﬂuk,.or its
equivalent. The peculiarity and value of Mr. Holley’s inven-
tion lies in the fact that the ingots are cast in ordinary inde-
pendent cast-iron moulds, while only the small and easily
moulded sprues are formed in loam. The distributor is an in~
pendent apparatus or machine for distributing liquid iron or steel
to ordinary independent moulds of all forms or sizes.

This method of casting ingots was successfully introduced by
Mr. Holley, at the Bessemer Steel Works, at Troy, U.S., and
has been adopted by the Pennsylvania Steel Company.
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DRAINAGE OF BOMBAY.

Tug sanitary requirements of Bombay were very
forcibly brought to the notice of the Board of Cou-
servancy in 1852 by Mr. H. Conybeare, who stated, in
a report of that date, that, with reference to the street
“drainage, open drains abounded in the native town to
an extent believed to be unparalleled elsewhere.
‘I'iese open drains, he said, or rather uncovered recep-
tacles of filth, were the open side gutters hy- which
nearly every street in the native town was polluted.
These did not deserve the name of draius; there was
seldom any perceptible motion in the liquid contents
of the majority of them ; they were merely an, inter-
val of from 1 to 2ft. in width left between the kerb-
stones of the streets and the foundations of houses ;
they were not regularly sloped, but followed the incli-
nation of the several streets; they were not paved at
the bottom, and the scavengers’ people, in cleaning out
with their shovels any solid matter that may have been
thrown into them, constantly stirred and scraped up
the mud beneath, so as still further to increase the
irregularities of their channels, and render them still
more unfit for the performance of the function of a
drain. These side gutters could therefore only be
considered in the light of continuous open cesspools,
extending along the whole length of nearly every
street in the native town, and rendered more objec-
tionable than ordinary cesspools by the circumstance of
their being in actual contact with, and soaking into,
the foundations of the whole street frontage of each
house. In 1864, siuce which time these draius have
not been improved, Dr. Leith, when reporting on the
sani state of the island of Bombay, thus refers to
the state of these drains: “The side gutters are, from
“ their want of fall, ill adapted to" pass on what they
“receive, and there were few streets in which there
““ was not seen, in those that were open, black stag-
“nant mud. Some of these gutters are lined with
“ half-dressed stone, and have flat hottoms; others
“lave only the curb stone ou one side and the wall of
“the house along which they pass on the other, and
“no masonry bottom, so that much of what enters
“them is absorbed by the ground. 'These are not
“ merely the remains of former days; both kinds arc
“now seen being constructed in Khetwaddy and else-
“where.” 'This being the %resent state of the sani-
tary arrangements for Bombay, it cannot be denicd
that a perfeet and comprehensive system of main
drainage is, above all others, the one great desidera-
tum for that town, and, accordingly, Mr. Russel
Aitken, the executive engineer to the municipality,
has recently submitted a scheme to the Municipal
Commissioner of Bombay, having for its object not
only the complete drainage of that city, but also the
reclamation of about 150 acres of land by filling u
the arca of low ground lying betwcen Bellasis rong
and Khetwaddy, which, being only from 2 to 3 ft. above
mean sea level, is at present under water during the
1monsoon.

Referring to Bombay in 1855, we find that at that
time it contained very few private cesspools, as they
were only allowed in districts where no public drains,
either open or covered, were provided, and even in
these instances their use was restricted to the recep-
tion of liquid sewerage alone, all solid fecal refuse
heing daily carried away in baskets by the sweepers or
nightmen. The method of disposing of the solid fecal
refuse was as follows: By regulation, it had been
enacted that all privies should be situated in the rear
of the houses to which they belong, and, with few ex-
ceptions, they were so. Access was obtained to them
by means of narrow passages called gullies. A single
gully sometimes ran along the rear of two rows of
houses facing to different streets, but placed back to
back, and formiug one block, that gully being common
to all the houses of both rows. In other cases, gullies
running directly from the sireet to the rear of each
house, were common only to the two houses which
they separated. During the few ycars prior to 1855,
the gullies were very generally paved and sloped, the
centre of the gully being made lower than its side, and
the whole passage being given a sufficient fall to the
nearest drain. 'The object of these paved passages was
two-fold: to convey along a non-absorbent surface the
scanty slopy and wastage water of the houses to the
draivs, and ualso to serve as a passage to the halalcores,
or nightmen, who daily carried away in baskets (one
of which, partially filled with straw, was expected to
be always placed under each privy) the solid frecal
refuse of the inhabitants. These gullies, when once
paved, were daily cleaned by the bench’s scavenging
contractor, and daily inspected by the peons of the
overseer’s department, who reported for summons to
th: overseers of the divisions all parties whose privies

were unprovided with baskets, or otherwise in a dirty
state,

The native town of Bombay naturally admits of
three great physical subdivisions: 1st, the Old Town
districts, regularly laid out into streets, and built on a
rocky swell facing the harbour; 2nd, the Oart dis-
tricts, occupying, as the name implies, the site of
cocoa-nut plantations, which have beco medensely and
irregularly covered with houses, without having ever
been laid out into streets or intended for a town, and
built on a gentle swell of littoral concrete or recent
sand-stone, facing Back Bay; and 3rd, the New Town
districts, regularly laid out into streets, and built on
the low clay ground, generally below high-water mark,
that lies between the two swells on which the Old
Town districts and the Oart districts are built, and
consequently much further removed than either of
them from the sea margin. The sea-heach used for-
merly to be the only place of ultimate deposit for the
contents of the sweepers’ baskets ; those of the Oart
districts being emptied on the beach at Back Bay, and
those of the Old Town on the harbour sea-beach at
Chinch Bunder. But the New Town districts being
much further from-the sea than either of the former,
the swecpers employed there frequently emptied their
baskets in the first dark corher they could find. Pre-
vious to the geueral introduction of supcrvision by
the oversecr’s department, many of the gullies were
nothing better than extensive cesspools, never cleaned,
and several feet deep in nightsoil, their contents
being seldom removec& by any other agency than that
of the monsoon. The general paving and regulation
of the gullies had, thercfore, the immediatc effect of

atly augmenting the quantity of nightsoil removed

om the native town; and the difficulty of disposing
of it was proportionably increased, owing, in the first
place, to the greater distance (often exceeding a mile)
the halalcores had to walk before finding a place for
the deposit of their sweepings, and which induced
them, whenever they found themselves unwatched,
to cast down their zurdcu in the first dark corner
they found, thereby much increasing the difficulty
of keeping the town clean—and this was particularly
the case in the New Town districts, on account
of their greater distance from the sca-beach; and
secondly, on reaching the sea, the swcepers were
in the habit of fluging down the filth barely
within the line of water, to be scattered in all dircctions
along the shore, thereby occasioning a most horrible
nuisance, which would have been obviated if the soil
had been at once flung into the deep water. Captain
Crawford, when enlarging on the “most horrible
nuisance’ arising from the then existing method of
flinging down the contents of the swecpers’ baskets on
the sea-shore instead of into deep water, pointed out
that the extension of Boree Bunder would remedy the
nuisance at one point only ; that Back Bay must be at
once rejected as a point for throwing out nightsoil
into the sea, as it was little more than a dead water,
but that some prominent point should be selected for
the purpose, such as the extremity of Colaba or
Malabar Point, from which it might be got rid of into
the open ocean at once. In accordance with that
officer’s suggestions, a receiving station for the con-
tents of the sweepers’ baskets was established, in 1847,
at Khara Tank, whence they were conveyed in night-
soil carts, and cesspools were constructed on the Flats.
The establishment of the Khara Tank receiving station
did not, however, even during the fair-weather months,
sensibly diminish the nuisance in Back Bay, as all the
sweepers’ baskets of the Oarts districts continued to
be thrown there. The night-carts from the Byculla
schools, the hospital, the jail, and the large public
necessary at Sonapoor, were still emptied there, and its
establishment (and that of the. nightsoil carts) had the
effect of materially increasing the nuisance at Back
Bay during the monsoon, as at that season the cess-
pools on the Flats were uuder water, and the seven
new nightsoil carts had to be emptied on the Back
Bay beach.

We will not attempt to follow Mr. Conybeare
through his arguments on the several methods at that
time proposed for remedying the existing nuisances;
but, with reference to a suggestion that the soil should
be conveyed to the sea by means of sewers, we find
that be stated, “This method of disposing of the night-
“soil is clearly out of the question at Bombay.”

One great sanitary improvement has recently been
effccted in Bombay, by the construction of a covered
drain across the Flats, which was opened in January
last. This new drain is diverted from the old one
where the latter comes out on the Flats, at the west-
end of the over-bridge on the Ballasis road, and it runs
thence in a divect line to Love Grove, where is the

outfall into the sea. Its length, as far as the pumping
engines, is 8300 ft., and from the pumping engines to
the sea 900 ft.; it is 4 ft. broad and 5 ft. high, and
has the form of an arched culvert with invert. The
fall is equal to 3 ft. per mile, excepting at the part be-
yond the pumping cngine, where it is 1ft.in 100.
The work and material employed in constructing this
drain were as follows : quantity of rubble, 7500 cubic
yards; brickwork, 1600 cubic yards; excavation,
46,000 cubic yards; and refilling, 32,000 cubic yards.
An area of about 1000 ft. had to%)e excavated six or
eight times, the wet and seoft condition of the clay soil
causing the sides to ship in over and over again ; and,
during eight days, though there were 2500 men em-
ployed at the excavation, the work made no advance
whatever, notwithstanding which, the contractors
managed to complete the drain three mouths before
the specified time. The works were begun on the
4th October last and gave constant employment to from
2300 to 2600 men. Tﬁere are in the course of the drain
27 ventilating shafts and manholes, 300 ft. apart. The
sewage will, by this new drain, be carried right out
into the open sea. Two 20 horse-power engines have
been fitted up, capable of working two powerful chain

umps, or more if necessary. The water will be turned
from the old drain into the new, and the old drain is
to be cleaned out aud cemented over, and used as a
flushing sewer during the ‘monsoon. The new drain
will not be used during the monsoon months, and will
not be in any way needed, for the Flats at that period
of the year arc usually covered with several feet of
water, which keeps down all unpleasant odours. Now
that the objection to the use of the Flats for building
purposes is removed, it is expeeted that, beyond doubt,
that large space of open ground, pleasantly exposed
to the sea breeze, will afford some sites for new build-
ings, and for an extension of the suburb in that
direction.

ENGINEERING SCHEMES—PRESENT AND
FUTURE.

To Ty EDITOR OF ENGINEKRING.

Sir,— An immense field of operation is now open for develop-
ment of enterpriseand employment of capitaland labour, thelatter
unfortunately at present begging for employment. If properly
concentrated on usefui ohjects, this talent must certainly benetit
the general commanity, and advance the cause of civilisation and
commercial prosperity. * How not to do it” has had tvo much
sway and control for many years past, and * It can’t be done”
has been the obstructive cry of parties, political and otherwise.
‘T'ake, for instance, the Isthmus of Suvez Canal, which was at-
tacked on all sides as absurd and impossible, and which now is
fast approaching success and completion, The cutting through
the Isthmus of Panaina, so long talked about, will soon follow
as a great fact, and Mexico and Brazil wil become the great
countries for emigrants from the New and Old World, when the
North Pacific and North Atlantic Oceans are connected by
water channel through the Isthinus of Central America.

The formation of a submarine tunnel from Folkstone to Cape
Grisnez is the next undertaking to be carried through, so as to
establish unbroken ruilway traflic and speedy communication
between England and the Continent. It has been said, It
can’t be done;” but this is only the opinion of a few, possibly
interested in offering opposition. It can be done, and well done,
if proper means, plans, und appliances are used, and a splendid
triple arch tunnel, with double lines of rail in each, could be
constructed with perfect ventilation, and lighted by gas, the
average journey through of trains being accomplished in half an
hour under the ocean. It has been objected that the first cost
would be excessive, say sixteen millions sterling, but the revenue
from traffic (at least twenty times increase of the present) wonld
compensate for this—say from three to four millions annually ;
and it is not necessary that the outlay should be paid immediately,
but be spread over a period of thirty or forty years, aud paid by
a sinking tund and compound interest, England and France
dividing the responsibilities, each country being naturally bene-
fited und advantaged, and the cost would be tfairly and equally
divided. The engineering difficulties which may exist are not
such as would in any way defy.medern engineers and con-
tractors, and a period of three or four years would suffice to
open the submarine passage, by which time our connexion with
the Indian railways would be completed, and an unbroken line
from London to Iudia be established.

Another great project has for several years been discussed,
praised by some, ridiculed and abused by others, the latter con-
sidering 1t impossible and ridiculous, because not uuderstood.
This is the proposed reclumation of the Goodwin Sands, now a
waste pit of destruction to ships, crews, and cargoes, upwards
of one thousand millious sterling (valued by proper authorities)
having been lost and swallowed up in these quicksands. By
Jjudicious arrangements the whole area could %e enclosed per-
mapnently, and form a spleudid barbour of retreat and refuge,
together with a recovery of at least a bundred millions sterling
of buried wrecks from the close-packing sands, which act as
preservatives to suuken ships aud cargoes (by cluse pressure
and exclusion of destructive agencies). The estimaw}) outlay
for enclosing the sands by iron piles and iron sheet panels would
be thirty millions sterling, to be repaid in thirty years or sconer,
if the salvage of wrecks and cargoes are within tue range of
calculation.

These are not idle dreams, but steady aud deliberate opinions
of practical men, and I have had myself a range of thirty years'
havd work and experience on the largest works yet done.

Yours respectfully,
PracricAL.
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FLOATING BRIDGES.

OxE of the most interesting problems with which
the engineer can grapple, provided only it be not
altogether hopeless, is that of water-borne bridges.
An iron tube or tunnel, resting directly upon the
water, would require no piers, with their costly
foundations and masonry ; and, being supported along
its entire length, it would not require to possess the
great strength of girders, spanning openings of from
200 ft. to 450 ft. or more. On the other hand, are the
instability of floating bridges, especially where the
water is liable to great disturbance from storms, their
obstruction to navigation, and, where they rise and
fall with a considerable tide, the difficulty of connect-
ing them with lines at a fixed level on shore. At first
sight these difficulties appear insurmountable, and we
shall not, indeed, contend that they are not so. But
the whole question is one requiring the most minute
consideration, and should n:eans %c found for over-
coming the apparent impossibilities, none would deny
that the system of floating bridges would take its
place as one of the most remarkable achievements of
our profession. At any rate, it is safe to say that all
the more wonderful triumphs of engineering, such as
have lent such lustre to our later professional annals,
have been won in the face of obstacles which had been
previously regarded as insurmountable. Indeed, none
of us know, beyond a comparatively limited range of
ascertained facts, what is “impossible.” The term is
much oftener based rather upon our own habits of
thought than upon any irrefutable knowledge of the
laws of nature. The younger engineers, who are more
dimsed to take everything, as they find it, as an
ordinance of nature, and who, even with the strongest
efforts of imagination must fail to realise the apparent
impossibilities ori{ginally in the way of nearly all
great inventions of modern times, will not be able to
comprehend how thoroughly hopeless, at one time,
were steam navigation, railway locomotion, and electric
telegraphy. Nor is it certain that they can estimate
the force and point of the practical criticism which
once showed that the thin sides of the tubes of the
Britannia bridge would crumple up like leather, or that
the screw propeller could never obtain a proper hold
upon the water; or that concrete, especially when shot
in _its semi-liquid state into the sea, could never form
substantial stone, or that melted iron couldnever be con-
verted into steel by merely blowing jets of air through
it, or that telegraph cables could never be laid, and
certainly not be brought up and spliced, in two miles of
water, or that any one of a hundred later achievements
which we now know to be perfectly practicable, were
couspicuous impracticabilities. Nor was it alone the
mere blush of novelty, nor as lastily viewed, the
superficial incompatibility of these propositions with
ordinary experience, that at one time condemned them,
for there were excellent reasons, in plenty, always
ready, to show that they could never possibly succeed.
1t is possible, then, that it may be so with the question
of floating bridges.

The first consideration is the form of such a bridge;
and the engineer would, no doubt, adopt the tubular
form, of either rectangular or circular section. The
latter would offer advautages over the former, not only
as enclosing the greatest sectional area witii the least
weight of iron, but as being equally strong in all
directions. Supﬁ:sing exgansion joints, or ball and
socket joints to be required, and it is easy to under-
stand that in some cases they might be, the circular
form would of course be the most suitable. At the same
time this, or any other form, would require to be well
ballasted, or wei(i;hted at the bottom, to prevent too
much rolling, and' deep keels would be useful, if not,
indeed, indispensable to the same end, and possibly
out-rigged floats might also be desirable.

The tube, apart from the mere consideration of the
clear roadway for trains, would require to be so large
that its own weight would be well within its own dis-
placement if immersed. A 16 ft. tube would, if wholly
immersed, displace 201 cubic feet, or about 5% tons
of sea water er foot run, and as its external circum-
ference would be but 51 ft., it would not, even if made
with a double skin, and with a weight of iron in all
equal to 1 in. plates throughout each skin, weigh even
2 tons per foot; nor would all extra weight probably
inerease this beyond 2 ton, so that the tube would
float, like the cigar ship of the same diameter, one half
in water and one half out. We mention 1in. plates,
not as the thickness to be used, for probably jin.

lates would serve every purpose, but as representing
in a convenient form the equivalent weight of the
whole structure.

With a close circular tube the pneumatic system of

propulsion would obviously offer decided advantages,
as compared with locomotive power, with all the strain
and wear due to the weight of engines, the smoke,
noise, &c., and it may be as well to regard all tubu-
lar floating bridges as sections of a pneumatic rail-
way.

Supposinﬁ, then, a pneumatic tube, a mile or more
in length, floating upon water liable to disturbance

from storms (and we are not yet considering the
effect of a rising and falling tide), how far will the
tube accommodate itself to this state of things? It
is bere, perbaps, that the verdict of impracticability
will be first brought in; but it does not follow that
the tube is to bend to every wave, nor to a series of
waves. By as much as the crests or peaks of waves
rise above the ordinary water level do the hollows,
between the waves, fall below that level. No storm can
change the mean level of an open sheet of deep water,
not even of the ocean for a moment. Only the tide
can do this, except, of course, the cases wherein a
storm “ ponds up” the water in an estuary or in an
enclosed harbour, and these are not the cases we
have assumed. The only effect of a storm over deep
water is to produce waves of oscillation, and which,
although they have the appearancc of advancing
motion, have really no other than an up and down
motion, as if water were being churned into waves in
a tub. The effect of thesc waves upon a long floating
tube would be merely that they would leave it unsup-
ported at certain points, whife unduly supporting 1t
at others, and no alteration of the general level of the
tube would result, nor would it alter its form, except
in so far as it might deflect between the crests of
contiguous waves. How far a tube would bend to
the waves is to be inferred, in a measure, from the
behaviour of long, narrow, and lightly constructed
iron and steel ships, never designed “with reference to
great vertical stilfness, nor, indeed, stiffness in any
direction, although, as a matter of fact, they generally
are reasonably stiff as such things go. The Messrs.
Bibby, of Liverpool, famous for their long and nar-
row ships, have a large number over 300 ft. long,
although of comparatively narrow beam ; others 350 ft.,
370ft., and one or two 400 ft. long, the latter of but
37 ft. beam ; and the cigar ship, Ross Winans, is be-
lieved to be “as stiff as a church,” although 256 ft.
long and but 16 ft. in diameter. None will assert that
Bibby’s ships, with their single plating, 4 in. and 2 in.
thick, formed into a great open-topped canoe, can be
as stiff as a double-skinned circular tube of § in. or
% in. plates, even if only 16 ft. in diameter. So far as
the strains from the deep-water waves are concerned,
we think it will be easy to show that a well-made tube
would weather them, year inand year out. In a tide-
way such a tube would require to be strongly moored,
to prevent lateral movement, and, so long as the tube
was half under water, presenting but little surface to
the wind ahove, this would not be a matter of great
difficulty. The great strain upon a ship’s moorings in
a gale is caused, not by the action of the sea against
the submerged portion of the hull, but by the wind on
the part exposed out of water, olten amounting to
many thousands of square feet, blown upon by gusts

of wind, sometimes rising to 30 Ib., or more, per square
toot.

In many situations a tube, afloat for its whole
length across a navigable channel, would be inadmis-
sible on account of its obstruction to navigation. Yet,
here we may suppose that a certain unohstructed
opening at a single point, or two or three, or more, in
a wide stretch of sea, might reasonably answer the
purposes of navigation. It is the business of every
commander of a vessel to steer clear of all rocks,
shoals, and other obstructions, and, as a matter of
course, to steer clear of the coast. It should be as
easy to steer clear of a floating tube, of ascertained
position, as of Plymouth breakwater, or the Eddy-
stone. Indeed the English Channel should be per-
fectly navigable, as now, even if spauned nearly the
WIIOFe way across by a floating bridge, and certainly
three well-defined and well-lighted openings of say
1000 ft. each should scrve every purpose of naviga-
tion. If necessary, vessels should be compelled to
take a pilot through as when going into harhour, and
pilotage through any one of three 1000 ft. fair ways in
the English Channel should be neither a difficult, a
dilatory, or a costly matter. As for steamers, they
would of course require no help.

But how could a floating tube be so interrupted as
to give fair ways of 1000 ft., or any distance, for
shipping?  Only by submerging the tube for that
or a somewhat greater distance at each opeving.
And could this be done? Could a 1000 ft. length
of tubc be subwmerged, say 40 ft., or 50 fi., below

water, with a rise of tide of 20ft., and that
without either touching bottom, or forming any
interruption in the through line of communication®
A length of 1000 ft. of 16 ft. tube would displace about
5600 tons. If it were made to weigh 5400 tons it
would have a force of flotation of 200 tons. At each
end of this length the tube would be connected with a
weight of perhaps 200 tons or 300 tons hanging below
it in the deep water, but, of course, well clear of the
bottom, and these weights would be supported, at a
constant depth in the water, by buoys, each of, say,
500 tons displacement (if wholly immersed). Thus,
although the tube would have a constant tendency to
rise out of water, it would be held down by the end
weights, and these would be supported by the buoys
to which they were attached. This, apparently, would
be one way of carrging the tube through the water,
although 1t would be 1dle to assert, in the absence of
any trial of such a plan, that it could be carried out
with certain success. At the same time there is enough
in it to occupy the thoughts of the engineer. The
buoys would, of course, require to be maintained, as
would the whole tube, in certain fixed positions in
plan, and it would be a matter for consideration how
this could be done in a tideway. Only by moorings,
and we are all along supposing the depth to be such
as to render these practicable, the greatest depth of
even the English Channel, on the line between Dover
and Calais, being under 30 fathoms. The submerged
spans of the tube would be connected with the ﬂoatm{
ortion at each end by long inclines, rising perhaps
m 100, the weights of these portions being made also
ncarly equal to their displacement. At the shore ends
a series of expansion joints, or else a huge ball and
socket joint would be necessary to make the connexion
with the land, and the bottom would require to be so
dredged and protected from deposit in shoal water,
that the tube should not strike it as the tide or the
waves fell.

We have no intention of Eronouncing any opinion
upon the practicability of such a scheme, and we know
how easy it would be to settle the question off-hand,
by asserting that it could never do. There are diffi-
culties, and tremendous difficulties, no doubt, they
are, at every step. There would be the risk that
vessels might run straight upon the tube, and thus
crush it and sink it, and, very likely, at the moment
when a train was passing through. Then, again, it
might break away from its moorings, and thus pull
itself clear of the shore ends, and at once fill and
sink, forming a great iron reef along the bottom. It
would, however, be quite practicable to make the
tube unsinkable, even if the whole inner continuous
open way wns filled with water. The space between
the inner and outer skins would only need to be suffi-
ciently large, and to be well intersected by bulkheads,
serving as well for increasing the strength of the tube
as for security. The tube would, of course, be lighted
along its course at night, as a warning to vessels. It
is possible that the greatest difficulty of all would be
from corrosion.

We have said all that need be said to present the
idea in a form in which engineers who like the con-
templation of great and bold undertakings, and who
are never frightened by seeniing impossibilities, may
consider what may, after all, be done in the way of
floating bridges, in certain situations at least, if not
across great navigable water ways.

RAILWAY TRAFFIC RECEIPTs.—The weekly traffic receipts
on railways in the United Kingdom amounted in the aggregate
for the 26 weeks, ending the 29th June, to 17,931,743.., and
for the corresponding week of 1866 to 17,639,2781., showing the
comparatively small increase of 292,470L, or only 1.134 per
cent.

- FIreBoX HEATING SURFACE.—AL the meeting of the French
Society of Engineers, on_ the 21st ultimo, M. Petiet, the well-
known engineer of the Northern Ruilway of France, described
an experiment which he made with a locomotive boiler, after the
manner of certain experiments said to have been made by Robert
Stephenson and the late Mr. John Dewrance, and Mr. C. Wye
Williams. M. Petiet divided the barrel of the boiler, along the
tubes, in four successive lengths, and although thut next the
smokebox gave the least steam, the difference in evaporation
between the several compartments was not of great mugnitude.
Experiments made by {1. Graham were, however, cited, with
results as follows: First division, 100 units of water, second, 27,
third, 13, and fourth 8, or 148 in all.

Ciry STreeTs.—In the course of the evidence taken this
Session befor. the Commons’ Select Committee on the Local
Government of the Metropolis and the London City Improve-
ment Rates Bill it was noticed that in going from St. Paul's 5
the Mansion-house fourteen streets are passed, six branchiog off
to the right at right angles, and eight to the left; and only
thiree of the whole number—Queen.street, King-street, and Old
Jewry—huve roum for two vehicles tiroughout the entire length
of the stieets
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HICKS’'S STEAM ENGINE AT THE PARIS EXHIBITION.
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A rew weeks ago we gave (vide p. 459 of our last volume) illus- ¢ which the valves just mentioned work, communicates with a

trations of the liar steam-engine exhibited at Paris by the
Hicks' Engine Company, of Newcastle, Delaware, U.S., and we
now give, on the present and opposite pages, other engravings
of this engine, which will explain the details of its construction
more fully. In these engravings, Fig. 1is a side elevation
and part longitudinal section of the engine; Fig. 2, a part plan
and part sectional plan; Fig. 3, an endg:l’wnion of one cylinder ;
Figs. 4, 5, and 6, transverse sections at different points ; Fig. 7,
an elevation of part of engine, showing method of attaching
exhaust pipe; Fig. 8, elevation of inside steam r{n, Figs. 9
and 10, sections of one of the pisténs; Figs, 11 and 12, & section
and inside elevation of the exhauvst pipe; Fies. 18, 14, 15, 16,
and 17, elevations and sections of pistons Nos.2 and 4; and
Figs. 18, 19, 20, 21, and 22, similar views of pistons Nos. 1 and
8. All the principal dimensions of the various parts are figured

oo the engravings.

The princi uliarity of the Hicks enyine is that it has no
slide-valves, in the ordinary sense of the term, and none of the
gear by which such valves are driven. It has foursingle-acting
cylinders arranged in pairs, one pair on each side of the crank-
shaft ; and the four trunk-pistons of these cylinders with their
connecting-rods and the crank-shaft constitute the whole of the
working parts of the engine. Each piston consists of an annular
trunk s{ﬁ: down one side, the split side being fitted with a
tapered key, which can be adjusted by a screw at its end, and
wﬁ:’h can thus be used to expand the piston when it has be-
come worn. The slit at the back of the piston is closed l;y a
covering strip. ‘The details of this adjustment will be seen from
Figs. 18 and 19.

gfy referring to Figs. 16,17, 21, and 22, it will be seen that the
annular space in each trunk is divided by a longitudinal feather
into two unequal })ortions, the smaller portion—which occupies
about a quarter of the circumference—communicating with an
opening at the inner end of the piston, and with one at its side;

ge extending under the corresponding pair of cylinders; the
mle port of each set of three leﬁing top:“ e which ex-
tends right through to the exhaust pipe on the opposite side of
the engine, as shown in Fig. 6, and the two outer Eom com-
municating with passages formed, as shown in Figs. 4 and 5 re-
spectively. The passage shown in Fig. 6 is always an exhaust
, whilst those represented in Figs. 4 and 5 serve either
as exhaust passages or steam passages, according to the position
of the reversing valves. Y
From what we have already said it will be understood that
each piston acts as the slide-valve for regulating the admission
of the steam to, and its trom, the cylinder next it, and
we shall now explain this action more fully. In doing this it
will be convenient to denote the cylinders by numbers, those on
theone side of the crank: shaft being numbered 1 and 2, and
those on the other side 3 and 4. C{liuder No. 1, we should
mention, is opposite cylinder No. 4. In the engravings, piston
No. 1 is shown at the extremity of its towards, and No. 4 at the
end of its stroke from the crank-shaft ; whilst pistons No. 2 and
3 are each near half stroke, No. 3 being moving towards, and No.
2 from the crank-shaft. With the reversing-valves in the posi-
tion shown, the passage represented in section Fig. 5 is receiving
steam, and this passsge communicates with a pair of other Jus-
sages, which run longitudinally by the sides of the cylinders,
and have Koru opening into them, as shown in Fig. 4. Re-
ferring to this figure, it will be seen that with the pistons and
the positions there shown the steam can from the left-hand
round the underside of piston No. 4 into the longitudi-
nal passage of piston No. 3, and thence into the corresponding
cylinder, thus causing piston No.3 to perform its outward
stroke. On the other hand, cylinder No. 4 is in communica-
tion, through the longitudinal paseage in its piston, and the pas-
sage round the upper part of the piston No. 3 with the transverse
passage under the cihndm shown in Fig. 4; and this passageis
1n comm

and the lar, rtion communicating with openings in ci -
ference of 5: gioston only. The smaller e in each piston
serves to conduct the ne;m to and from the tﬁyli::er to wll:ic:
that piston belongs, and t! eln:ig!r passage is that through whic|
the steam for thﬁther cylinder passes, as will be explained
ntly. The smaller passage in each piston extends through
it Jongitudinally from the inner to near the outer end; but the
space is divided by a feather in the middle of its length,
80 that it really forms a pair of passages, Fig. 9 is a section
through this dividing feather of one of the pistons, and it is
also shown in the other views.

The steam for working the engine is conducted by the branch
steam pipe shown in Figs. 1, 2, and 8, to two valve-chests, each
containing a slide valve of the ordinary form. These valves
each work on a face provided with three Eoru, and they are
connected by a spindle which passes through a stuffing box on
one of the valve chests, and is farnished with a lever handle, so
that the valves can be moved simultaneously. The valves,
which are in Figs. 1, 2,4, 5, and 6, serve both as regulating
and reversing valves, the direction of the motion of the engine
depencing upon which of the outside ports of each set of three
is nneovnedpow the steam. Each port of the valve faces on

ication, through the hollow in the reversing-valve, with
the transverse ‘g\.-uge shown in Fig. 6, which leads direct to the
exhaust pi hen the piston No. 3 has performed a further por-
tion of its stroke, it will in its turn serve to conduct the sieam
from the right-hand steam passage into cylinder No. 4, and even-
tually the piston of this latter cylinder will offer a for
the escape of steam from cylinder No. 3 to the exhaust. Each
piston cuts off the supply of steam to its own cylinder at any
desired point, according to the positions in whicg the ports are
placed in making the engine. The action will be readily under-
stood by comparing the several views, and we mention here that
the Figs. 13 to 17 and 18 to 22 specially represent pistons
No. 2 and No. 1 respectively, and that to make them applicable
to pistons Noe. 4 and 8 their sides must be reversed, or, in other
words, the port and es on the right-hand side must be on
the left, and vice versd. In addition to the exhaust passages
leading through the piston of the adjoining cylinder, each
cylinder is furnished with a port leading direct into the trans-
verse exhaust passage, as shown in Figs. 1, 2, and 6; this pas-
sage being uncovered by the pkiston when it approaches the end
of its stroke towards the crank-shaft. .
The advantages claimed for the Hicks’ engine are, that it has-

.
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very few working parts, that from the positions of the ports the
pisrtyona act as balanced slide-valves; tm as the npegg of the
pistons is the speed of the valves, a sharp cut-off is obtained,
and that this cut-off is effected as close to the piston as possible.
Against these advant may be set the disadvantage that
four single-acting cylinders are em%loyed instead of twodouble-
acting ones of the same size, and that there is consequently. an
extra amount of piston-rubbing surface. This friction, due to
the thrust of the connecting-rods on the pistons, is the same as
that which would be exercised on the slide bars in ordinary
engines, as only two out of the four rods are ever transmitting a
thrust at the same time. Altogether it will, we think, depend
a good deal upon the size of the engine whether the Hicks’ or
the ordinary construction will be the more economical—the
former being, we idered, most ad pt d for engines of com-
parutively small dimensi In ion, we may say that
the Hicks' engine at Paris works well, and we understand that
the makers have received orders for several since it Las been
exhibited. A number of the engines are already at work in
America.

THE LATE MR. CARPMAEL.—We regret to announce the
death, on Tuesday last, of Mr. William Carpmael, patent agent.
Mr. Carpmael had practised his profession for many years, and
may be said to have long stood at its head. To his knowledge of
patent law he added a wide und intimate acquaintance with
engineering and mechanism, and he was long consuited as an
engineer upon a great variety of cases growing out of the pro-

ure upon patents. He was the adviser of many of our most
eminent and successful inventors, including Mr. Bessemer, Mr.
Whitworth, &e.

PuMPING-ENGINES.—Messrs. Harvey and Co., of Hayle,
Cornwall, are making two Cornish J)umpmg-cn ines for the kast
London Waterworks Company, aud which will be set up at their
Lea Bridge Station, where there is already a 100 in. cylinder
engine by the same makers. The new engines will each have an
80in. cylinder, the stroke being 11ft., Like all the engines
owned by the East London Company these will be beam-engines.

LocoMoTIVES FORrR INDIA.—It appears that although very
large orders were given out last year for locomotives for the
Indian lines, the number actually brought into use in 1866 was
not very large, amounting to 70, of which 4 belonged to the
East Indian, 24 to the Great Indian Peninsuls, 26 to the Madras,
4 to the Punjaub, 2 to the Great Southern of India, 6 to the
Calcutta and South Eastern, and 4 to the Indian Branch. The
total number of locomotives in use upon the Indian lines at the
close of 1866 was as follows:—East Indian, 832; Great Indian
Peninsula, 167 ; Madras, 106; Bombay, Baroda, and Central
India, 72; Scinde, 25 ; Punjaub, 38 ; Eastern Bengal, 28; Great
%outh%m4of India, 11; Calcutta and South Eastern, 12; Indian

ranch, 4.

THE CLEVELAND IrON TrADE.—The number of furnaces
in blast in the Cleveland district is 88, while there are 31 out of
blast. The foreign shipments of pig-iron have been c:msider-
able, especially to Belgium. The export trade is becoming of
niore and more importance, but the home trade is rather dull.

Russian contracts for rails are being pushed forward.
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THE MEETING OF THE ROYAL AGRICUL-
TURAL SOCIETY AT BURY ST. EDMUND’S.

ALTHOUGH the show of the Royal Agricultural Societ{ at Bury
St. Edmund’s cannot be said to fairly commence until Monday
next, yet the implement yard was opened to the public on Wednes-
day last, and during the present week the trials of the engines and
implements—really the most interesting of the show to an
engineer—will be ‘carried on. The trials of the engines were
intended to com on Wednesday, but the necessary ar-
rangements could not be completed in time, and the commence-
ment of the experiments had therefore to be deferred until yes-
terday (Thursday) morning. Some of the threshing-machines
were, however, tested on Wednesday, and so were some turnip-
cutters and other smaller machines. On Wednesday, many of
the engines and machines were not in place, and of those which
had arrived a great proportion were covered down, so that they
could not be inspected. This being the case, we shall defer
giving until next week any systematic account of the engines
and implements exhibited, and shall ‘confine “ourselves for the
present to a description -of the preparations which bave been
made for the trials. We may, however, observe that there is
every reason to believe that the show will be a great success,
and that it will be well worthy of a visit from all interested in
the ﬂr of agricultural engioeering.

The list of articles submitted for trial includes twenty fixed
enFines, thirty-six single-cylinder portable engines, ten double-
cylinder portable engines, and fifty-niue threshing-machines,
besides a great number of smaller machines, such as chafl-
cutters, turnip-catters, &c. It is certainly a fact that several—
not to say many—of the engines which have been eutered for
trial will fail to “ show up;” but it is equally certain that the
gentlemen by whom the trials are being conducted will have
quite as much as they can get 1hrough in the appointed time,
and it is indeed doubiful whether the trials will not have to be
completed next week. The engines and iniplements to be tested
are divided for convenience into five classes, as follows: 1st,
fized engines; 2nd, portable engines; 3rd, machines—such as
threshing-machines—requiring considerable power to drive
them; 4th, lighter machines; and 5th, machines—such as
turnip-cutters, &c.—which are usually driven by hand. For
each class special arrangements have been made, and these ar-
rangements we shall now proceed to describe.

For testing the stationary and portable engines, the arrange-
ments are as follows: Along one side of the trial-ground has
been erected u long light wooden shed, and in this has been laid
a kind of wooden tramway, on which the friction brakes—the
fiames of which are mounted on wheels—can be traversed.
Parallel with the sheds and distant from it about 30ft., is a
second wooden tramway which extends nearly the length of the
shed, and on which the boiler by which steam is supplied to the
fixed engines can be traversed, 50 as to bring it into its required
positions. This boiler, which was made by Eir. William Battley,
of Northampton, and is mounted on wheels, is the property of
the Royal Agricultural Society. . It is of the ordinary locomo-
tive or portable engiue construction, and is furnished with a fan

laced at the base ot the chimney, in order to produce a dranght.
The fan is driven by a belt from one of Tuxtord’s two-horse
portable engines, which traverses along the tramway in front of
the boiler. This arrangement appears to us to be a clumsy

" one; we should have thought that under the circamstances it

would have been better to produce the draught Ly the aid of a
et of steam supplied from a small suxiliary boiler, which might
ave been carried on the same wheels us the main one. This

" plan would certainly have been more simple than the arrange-

ment employed, and the auxiliary boiler might have been fed
by an injector.

The engines to be tested are placed between the boiler tram-
way and the shed, each being mounted upon temporary timber
packing.  Each engine in turn is supplied with steamn {rom the
boiler through a tlexible pipe, and the latter is provided with a
hand-pump for supplying 1t with feed water, the water being
drawn from a couple of wooden tubs placed on raised .platforms,
one near each end of the boiler tramway. These tubs supply
the water uuder a head of about 12 ft., and flexible pipes leading
from them serve to conduct the water to the portable engines
under trial also. Each engine, when being tested, has a belt
led from its flywheel to one of Mr. Amos's self-adjusting friction
brakes. In these brukes, which have been frequently described,
the two ends of the bruke strap are connected to different points
situated near ore end of a pair of light levers, these levers being:
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placed one on each side of the brake drum, and having their
other ends jointed to fulcra, situated about half way between
the rim of the brake drum and the shaft on which it is placed.
The levers have thus a radial position, and the effect of the
arrangement is, that as the brake strap shifts round the drum
in the direction corresponding to the falling of the attached

weight, which the engine has to lift, the end of the strap which
is attached to the outer ends of the levers is moved further
round than the other end, which is attached nearer the fulcrum,
and the consequence is that the strap is tightened on the drum,
and the weight again raised. The arrangement will be clearly
understood by reference to the foregoing diagram.

There are four of these friction brakes at Bury, two of them
being intended for use with the fixed and two with the portable
engines. One of the latter is a double brake with two friction
drums, the driving pulley being arranged between them. This
brake is intended to be used with the larger engines with two
cylinders. All the brakes are fitted with counters for register-
ing the number of revolutions made by them. We shall explain
next week the manner in which the engine trials are actually
carried out; at present we intend, as we have already said, to
give a description of the u{)params employed.

In carrying out the trials of the threshing-machines and other
driven implements, notice has to be taken not only of the quality
of the work performed, but also of the amount of power absorbed
in doing it. To enable the power to be registered, the fullowing
arrangement is employed: The machine to be tested is placed
upon a platform, and the belt from it, instead of being led to the
driving-engine direct, is passed round one pulley of a dynamo-
meter of peculiar constraction, conveniently placed between the
implement and the engine, the belt from the fly wheel of the
Intter being passed round the second pulley of the dynamometer.
The two belt pulleys of the dynamometer—which we may
term, for distinction, the -engine pulley and the machine
pulley respectively—are of the same diameter, and are both
placed on the same shaft, the enfgine pulley being keyed
to the shaft, and the hine pulley running loose on it.
The rim of the machine pulley is, however, connected to the
boss of the engine palley by a sysiem of curved spring arms or
epokes, these arms, when the strain is being transmitted through

e apparatus, coiling partially round ‘the boss of the fixed
pulley. The effect of this arrangement is, that when the driving
power is first applied, the engine pulley moves round without the
machine pulley, until the springs are sufficiently deflected to
enable them to drive the pulley on which the belt from the
machine is placed. Under these circumstances, it will be
seen that in order to ascertain the average pull which is being
exerted by the belt it is only necessary to register the average
deflection of the spring arms, or what is the same thing, the
angnlar movement of the one pulley past the other. To register
the ayerage angular movement, a very ingenious,. and at
the same time verysimple arrungement, is employed, and this
arrangement, which is, we believe, of French origin, we shall
now endeavour to explain.

The boss of the machine belt pulley of the dynamometer, or
that which is loose upon the shati, hus fixed to the outer side of
it & pair of heliacal cams, and the faces of these cams bear
against a short crossbar which wotks in a slot in the shatt.
This shaft is hollow, and it contains a rod to which the cross-
piece just mentioned is fixed, a spring on this rod keeping the
crosspiece always in contact with the surfaces of the cams.
The effect of this arcangement is, that as the spring arms yield,
and the machine pulley turns on the shaft, the heliacal cams
furce the crosspiece longitudinally along the slot in the shaft,
and the extent of this motion thus becomes a measure ot
the angular motion of the engine pulley past the muchine
pulley. If the extent of the movement of the crosspiece
was noted very frequently, it would of course be possible
to estimate pretty closely the power being transmitted
through the apparatus; but this estimation would at the
best be merely an approximate one, and if the strain
transinitted varied greatly in its amount, the frequent measure-
ment of the movement of the crosspiece would be a matter of
considerable difficulty. The registering portiun of the ufpuratus,
however, quite does away with the necessity for making any
measurements of this kind, and, what is still better, it gives, in-
stead of an approximation, a perfectly correct result. This
result we should state, however, 18 the amount of power trans-
mitted to the dynamometer by the engive, the power trans-
mitted from the dynamometer to the machine being driven
being equal to this anount minus the small power absorbed by
the triction of the registering gear.

This registering gear consists of two portions, the one record-
ing the numnber of revolations made by the dynamoineter shaft,
and the other giving the data for determining the average pull on
the belt. The first portion consists of anordinary counter, and the
second of another actuated by an arrangement of driving gear, in
which a shaft is driven from the first counter, which, in its turn,
derives its motion direct from the shaft of the dyuamometer.

.| Onthe end of this shaft is a plain disc, which, by meaus of aspring

applied to the end of theshatt, is caused to press lightly against a
smaller friction wheel. This friction wheel is roundec at its cir-
cumference, and it slides freely on the square shaft on which it is
placed, its longitudinal movement being governed by a fork,
which is connected by a rod to the crosspiece on which the heli-
acal cams of the machine pulley act. The second counter is driven
by a shaft, and the proportion which the number of revolutions
nade by it bears to thuse made by the first counter evidently
depends upon the position of the friction wheel. If this
wheel is placed so that it bears upon the centre of the disc,
no motion whatever is transmitted to the second counter,
and by adjusting the length of the rod contecting the fork
with the crosspiece acted on by the cams, this central posi-
tion of the friction wheel is made to correspond with the
normal relative positions of the two belt pulleys, or that
which they occupy when no strain is being transinitted through
the apparatus. Let us suppose now that the springs conpecting
the two pulleys are of such strength, that whena pull of 200 lb.
is being transnitted by the dy ter they are deflected, so
that the friction wheel is removed from the centre of the
disc by a distance equal to its own radius; and under these
conditions it is evident that the two counters will make an
equal number of revolutions in a certain time. If now the
strain .on the belt be doubled, the friction wheel will, by the
action of the cams, be moved to twice the distance from the
centre of the disc, and the number of revolutions made by the
second counter will therelore also be doubled. It the number ot
revolutions made in a given time by the first counter be repre-
gented by 'n, and the number made by the second counter in the

same time, by N; then the average pull, P, transmitted, in
pounds, will be given by the simple formula:

NxC_p

E— 1

n

C in this formula being a constant denoting the number of
pounds required to deflect the springs so that the friction
wheel, ¢, is moved to a distance equal to its own radius from the
centre of the disc, 5. The amount C being once ascertained for
each dynamometer, the determination of the strain transmitted
through it from the numbers indicated by the counter, becomes
a matter of the simplest calculation. The first counter also
gives the number of revolutions made by the dynamometer
shaft during the time of the trial, and the diameter of the
pulleys being known, the speed of the belt can be calculated, and
the force transmitted be reduced to horse power.

There are at Bury St. Edmund’s two dynamometers of the
kind above described—one being used in connexion with the
threshing-machine, and the other with the lighter macbine.
The dynamommeter used for testing the threshing-machines 1s
ounted on wheels, so that it can be traversed parallel to one
side of the platform on which the machines are pluced. This
platform is large enough to accommodate two threshing-
machines place dside by side; and, whilst one is being tested,
the belts for driving the other are adjusted on a *dummy”
dynamometer, placed opposite it. When a trial is completed,
the real dynamometer and the “ dummy” are made to change
places, and'so on. Two of Burrell's portable engines are pro-
vided, one being placed opposite each of the positions alternately
occupied by the dynamometer; and thus, whilst the latter is
being driven by oue engine, the other is available for working
the * dummy,” and the machine, which is being got into place,
can thus be run, and the belts properly adjusted, before the
dynamometer is applied. This plan saves a great deal of time,
and enables the real testiog to be carried on almost continuously.
The **dummy” merely consists of a pair of belt-pulleys, of the
same size as those of the dynamometer, placed upon a shaft
running in bearings on a weoden frame. In the case of the
lighter machines, which can be veadily got into place, this
deuble or * dummy” arrangement is not required, and the
dynamometer for testing them is therefore kept in one position.
It is driven by oue of Messrs. Ruston and Proctor's 8-horse
portable engiues.

The dynamometer for testing the small maclines, such as
turnip cutters, &c., which are usually worked by hand, iw con-
structed on the same principle as those just described, bat its
details are somewhat differently arranged. It is worked by two,
nen acting on a crank handle on the nain, or ywheel, suaft;
a second’s pendulum hung on one side of the muchine-* giving
the time " to the men, and enabling them to keep the desired
speed of 30 revolutions per minute very regularly. On the fly-
wheel shaft is a spur wheel which gears intv another spur wheel
fixed on a counter shaft. The one end of the couuter shaft,
which also carries the pulley for the belt leading to the machine
being tested, runsin bearings on the frame of the machine; and
the other end, close to which the spur wheel just mentioned is
placed, is carried by a lever which bas its fulcrum on the main
shaft.  The one end of this lever is connected toa spring balance,
and to a kind of dash-pot arrangement, whick steadies it, whilst
the other end carries the friction wheel corresponding to the
friction wheel, in the dynamometer already described. When
the dynamometer is in use, the action of the two spur wheels
tends to make the lever revolve on the main shaft, this tendency
being resisted by the spring balance, and the amount of exten-
sion of the latter thus becoining a measure of the power being
transmitted. The extension of the spring balauce 15 registered
by means of the friction wheel arrangement and two counters, as
in the other dynamometers.

We have now given a general description of the arrangements
which have been made tor conducting the trials at Bury, and
we shall next week give a further account of those triuls them-
selves. In concluding the present notice, we should mentivn
that the testing apparatus which we have described has been
all constructed by Messrs. Kaston, Amos, and Anderson, and
that it is being emnployed at Bury uuder the superintendence of
the heads of that firm.

THE CINCINNATI SUSPENSION BRIDGE.

THi suspension bridge lately completed by Mr. J. A. Roe-
bling, at Cincinnati, U.>., has a clear span between the centres
of towers of 1057 ft., and is, tuerefore, the longest suspension -
span yet executed. We shall shortly give engravings, from
large photographs taken by Mr. Roebling, of this important
work, which presents features which will be widely approved in
Englund. In the mean time we give, with slight abridgments
Mr. Roebling’s report to the directors of the Covington and
Cincinnati Bridge Coimnpany.

At the lowest stage of water the Ohio river between Cincin-
nati and Covington has a width of about 1000 ft. By the
charter of the bridge company the position of the towers was
fixed at low water inark, so that the middle span should present
an opening of not less than 1000 ft. in the clear. To comply
with this act the distauce from centre to cenire of towers was
fixed at 1057 ft., which leaves a clear space of 1005 ft. between
the base of masonry. ln the spring of 1832 the river rose 62 t.
6 in. above low water, and this is the elevation of the approach
near Front-street on the Cincinnati side. ‘The centre of this
street is only 60 ft. above low water. But such an extreme
rise may not occur again in a century, At this stage the width
of waterway is over 2000 ft. . With one exception, at very high
water the entrances may be considered above water at all stages.
Lhe approuch on the Covington side is 71 ft. above low water,
therefure always dry.

With the exception of the towers, the whole waterway between
the two cities is thus left unobstructed, a width ot 1619 ft. The
two small spans left open between the abutments and towers are
each 281 ft. from face to centre of tower. In au engineering
point of view, this division of spans is not the most economical.
L'he cheapest arrangement would have been one centre span of
800 ft. and two halt spaus of 400 ft. each. But that plan had
been forestalled by previous legislation. One of the provisions
of the early charters decreed one single span of 1400 ft. in the

clear, But this great and very expeusive span was afterwards
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allowed to be reduced to 1000ft., and with this amendment
l.heo foundations were commenced in 1856.

wing to the persistent opposition of property, steamboat
and ferrgy interestl: the clml:so::lion of pthoPe ﬂ:or above low
water mark, in the centre of the river spau, had been fixed at
122 ft. With this elevation the ascent of the Cincinnati approach
would have been over 8 ft. in 100 ft. By a later enactment
this beight was reduced to 100 ft. As the bridge stands now,
its elevation is 103 ft. in the clear above low water at a medium
temperature of 60°, rising 1 ft. by extreme cold, aod sinking
1 ft. below this mark in extreme heat. The greatest ascent
is now ovly 5 ft. in 100 at the Cincinnati approach, and this
diminishes as the suspended floor is reached.

The floor of the bridge is formed of a strong wrought-iron
frame, overlaid with several thicknesses of plank, and suspended
to the two wire cables by means of suspenders attached every
5 ft. The suspenders ure arranged between the rordway and
footpaths. ‘T'he latter are 7 ft. wide, and are protected by iron

bridge by un eftective system of stays. ‘The very careless
manner 1o which stays have been attempted heretofore, is a
violation of the principle involved. Their arrangement in this
bridge not only insures their own freedom from oscillation, but
renders them fully effective by the uninterrupted preservation
of their lines. .

Aside from simply stiffening the floor, the stays are rendering
another and very important service; they effectually insure
equilibrium between the main and half spaus. Without stays,
the balance between adjoining spans would sometimes be greatly
disturbed by unet}‘ual loads. ~The largw crowds of many thou-
sands of people which frequently cover the floor from one end to
the other, ure occasionally very unevenly distribated, but they
have never produced the slightest injurious effect upon the
statical condition of this work.

Great doubts are yet entertained by many engineers, par-
ticalarly in Europe, in regard to the fitness and safety of sos-

ruilings towards the river. The roadway is 20 ft. wide, forming
two tracks of four lires of iron trams, on which the wheels run,
each tram being 14 in. wide, to accommmodate all kinds of

uges. The whole width of the floor between the ontside rail-
ings is 36 ft.

No stays or other obetructions are put up below the floor,
such as may be seen under thie Niagara bridge. No such means
to prevent the floor from rising were admissible in this work;
its security and stability are provi‘ed for by other appliances.
The rock underneath the Niagara bridge afforded a very con-
venient and cheap mode of anchoring; it would kave n a
Zreat oversight on my part not to avail myself of under floor
says in such a favourable locality. But in the Obiv bridge no
soch appendages were admissible. )

in the earlier periods of the art of bridge building, large spans
couid not be attempted. So long as the builder was contined to
stone and timber, nv great
intermediate supports. B
struction of larger spans That mighty
lever of modern commerc railway, owes
its efficiency exclusively to tne use or Wivugus iron, and the
iron rail is even now gradually heinw ennnlontad he o obill hassan
servant in the form of stecl.

It was left to modern en,
principle of suspeunsion, and
the problem of »panning large nivers witnvuy sutenncuiate sup-
ports. Cast and wrouglrt iron arches of 100 ft. and more have
been quite successful ; nor can it be said that the fimit of arching
has been reached. ‘limber arches of much greater span have
stood for many years, and have reudered goud service in this
couutry as well us oo the continent of Europe. It is worthy of
notice, however, and to be cited as a curious professional circum-
stauce, that the best form of material, so profusely applied by
pature in her elaborate constructions, has never bees used in arch-
ing, although proposed on several ions. This ferm is unques-
tionably the cylindrical, combined in small sections, asis illus-
trated by vegetuble und animnul structures.  Where strength is
to be combined with lightness and el-gance, nature never wustes
heavy, cumbrous usses. The architects of the middle ages
fully illustrated this fact by their beautiful buttresses and flying
arches, combinations of great strength and stability, executed
with the least amount ot material.

The wrought-iron pipe now manufactured, of all sizes, and in
such great perfection, vtters to the engineer a material for arch-
ing which cannot be excelled. A wire cable, composed of an
assemblage of wires, constitutes the best catenary arch for the
suspension of greut weights, and as u parallel to this, if the
catenary is reversed, the best upright arch for the support of a
bridge, may be formed by an assemblage of wrought-iron pipes,
of 14in. or 2 in. diameter or more. Arches of 1000 ft. span
and more may be rendered practicable and safe upon this sys-
tem. [ venture to predict tnat the two great rival systems of
future bridge e'n‘fiueering will be the inverted and upright arch,
the former made of wire and the latter of pipe, both systems
rendered stable by the assistance of lattice work, or by stays,
trusses, and pirders. When this time has come, then I flatter
myself that the Ohio bridge will be considered by the profe
a good specimen of the suspended system.

To approach the Olio bridge on the Cincinnatti side, Water-
street, 66 ft. wide, has been crossed by five plate girders, each
of a depth of 4 ft., and strengthened by the suspension of wire
ropes arranged on ech side of the vertical plates. This bridge,
therefore, is a combination of girders and suspension cables on
a small scale.  ‘There will Le no strife between the girders and
the cables while contracting and expanding, asthe aterial in
both is the same. Now the pame combinations have been carried
out on the large bridge, on!y the order has been reversed. A
Hoor of 1000 ft. long 18 suspended to two wire cables ; as such,
it is the lightest and tlie most aconumical, and at the same time
the strongest structure which it is possible, in the nature of
things, to put up. But a simply suspended platform is too
flexible for the trausit of heavy loads; it is also liable to be
affected by high winds; therefore other raeans must be resorted
to to insure stability and stitfness. As one of these means, two
wrought-iron girders extend from one abutment to the other
through the centre line of the bridge. One is 12 in. deep, and
suspended underneath the floor beams; the other, of a depth of
9 in., rests on top, both being connected by screw- bolts, tirmly
embrace the crossbeamns, and thus not only form a combined
girder of 28 in. deep, running lengthways, but also add greatly
to the lateral stiffuess of the framing of tue bridge floor. The
girders are rolled in lepgths of 30ft. The two trusses which
extend along each side of the roadway, 10 ft. high, constitute
another and more powerful element of stiffuess and of stubility.

‘The general plan which I have always pursued in my works
insures, by the heavy contraction of the cables in the centre of
the span, great lateral stability at this point. The larger and
beavier the span, the greater will be its comparative stability at
the centre. Vertical stability in the centre is also insured i
large spans by the simjle weight of the structure. But not so
betwecn the centre and the towers. In consequence of the
equilibrating tendency of the two opposite halves, vertical oscil-
lations occur easier, und the great length of suspenders, acting
like pendulums, promote lateral displacements. fhese teuden-
cies bave to be met, and are thoroughly overcome in the Qhio

ossed without
iron the con-

P bridges for railway purposes. By an additional expen-
diture of $30,000, and a railway track laid down in the centre
of the floor, the Ohio bridge could have heen made serviceable
for the passage of locomotives and truins at the highest speed.
Let, any person who doubts this observe the very slight tremor
which is produced on this bridge by a long line of heavily-londed
teams, frequently ten in & row, and ho will readily understand
that but a small addition of rigidity is wanted in order to pass
railway trains.

Without the stays and trusses, the elevation of the bridge
floor would be too light in appearance, as compared to the inas-
siveness of the towers. As it is, the whole has a pleasing effect,
and at the same time presents strong and reassurioy proportions,
which inspire confidence in the stability of the work.

Towers, Foundations, Masonry. .

The two towers are the most conspicuous features in th
bridge. Their location was fixed by legislation, and so was the
length of the central span. 'I'he elevation of the floor sbove the
river, being also determined by the charter at no less than
100 ft. in the clear, the height of masonry at the level of the
floor was thus reduced from the original figure of 1051ft. to
10 ft. Excepting the position of the cornice at the level of the
loor, no other chaoges have been made in the original propor-
vions of the towers. And since the security aud safety of the
superstructure depend in & great measure upon the strength of
the towers, 1 did not cousider it prudent or advisable to make
any reduction in the proportions of the masonry above the floor.
The origimal design of 1856 has therefore been substantially
carried out.

It is a difficult task to produce a proper architectural effect
when designing towers for a suspension bridge of large dimen-
sions. Highly ornamented masvory may be built, but it looks
out of place when the general impression should be that of sim-
plicity, massiveness, and strength. On the other hand, a pubiic
work, which forms a conspicuons landmark across a great river,
whicli sepurates two large cities, both abounding in or tal
fagades, should also serve as a m of appropriate architec-
tural proportions. ’ublic works should educate public taste;
at any rate, should not violate it. In the erection of public
edifices, therefore, some expense may and ought to be incurred
in order to satisty the artistical aspirations of a young and
growing community.

I have made numerous designs for towers, and I know all
those which have been executed by others. I trust that those
of the Obio bridge, when entirely completed, will not be found,
by competent judges, to be inferior iu their architectural ap-
pearance to the best specimens which are found in Europe,

The base of each tower is 82 ft. long in the direction of the
river, with a width of 52ft. This mass is not a solid, but
divided in two parts, each having the form of a T, the pro-
jecting central part forming s buttress. This feature of
buttresses is preserved throughout the whole height, not only
on account of appearance, but also for the sake of strength, to
save material, and to reduce the weight upon the foundations.
Medimval architecture is distinguished for its remarkable light-
ness and great strength at the same time, owing principally to
the judicious use of the buttress. .

The section of the towers is therefore divided in two parts,
30 ft. apart at the base, and this distsnoe is preserved in two ver-
tical lines to the spring of the arch, 165 ft. above the foundation.
From the foundation, however, to the top of the lower cornice,
which marks the level of the floor, the two opposite shafts are

ted by two ive walls, 10 ft. wide ut the botrom, and
stepped off to 8 ft. before the tloor is reached. A well-hole of
30 ft. by 20 1t. is thus left open in the centre of the masonry,
As the river rises and falls, the water in this well-hole is allowed
by openings to communicate freely.

To support the great weight of this tower, together with the
weight of the superstructure and transient loads, and at the same
time to guard aguinst unequal settling, good foundations were
absolutely demanded. No definite plan of foundation bad been
fixed upon; none could be safely adopted before the excava-
tions had been sunk some considerable depth. Whether a solid
rock bottom could be reached on either side, was uncertain; so
also was the question of piling or solid layers of timber, left
open. It is known that the bed of the Obio river is throughout
its extent underlaid with rock, at no great distance below the
surface. But the derths at which the rock is found varies very
considerably. At all the rapids and shallows the rock forms
the bed itself; in the pools between, heavy layers of gravel,
sand, or mud, are deposited. At or near the mouths of tribu-
taries, the rock has generally been excavated by the action of
the water to a great depth; the soft materiul has taken jts place,
and consequently good foundations cun only be made by geavy
expenditures. At the site of the bridge, a bed of blue limestone
and shale, not very solid, underlies the river bed at a depth of
about 12 ft. below the lowest part of the channel. A short
distance above the bridge this shale is laid bare at low
water on the Covington :ide, a part of it extending half way
across. Under the Covington tower, a heavy bed of coarse
sand, mixed with gravel, is tound ahove the rock, while the sur-
fuce layer is composed of the original clay bottoin, which forms
the river banks. On the Cincinnati side, the original clay or
loomy bottom has, to some extent, been washed away, and lat-

terly been filled up again by the materials obtained from cellar
excavations.

In this artificial bank the excavation of the Cincinnati tower
was commenced about the 1st September, 1856, and sunk down
to the level of the river, which, during this and the next two
months, fell to low water mark. A littlerise of 4 ft. intervenea,
but the river fell again, and continued - low until the inonth of
December. It was owing to this remarkably favourable state
of the river, that we so well eded in our foundations; and
at a cost, which must be considersd as very small, considering
their magnitude, and the sudderi floods which may occur at
almost any time, and sweep over and destroy costly preparations.

By a wise resolution of the Board of Managers, the work was
not to be commenced before a bond flde cash suhgeription of
$300,000 had been secured. Cowtrary t@, negkations, this
subscription was rapidly obtained ; und fu view promising
state of the river, it wus concluded to forthwith commence the
foundation work.” But no preparations whatever had been made,
no materials on hand, no machinery, and no efficient pumps.
‘The total want of the latter proved a very serious drawback, aud
seriously threatened to defeat the enterprise at the very outset.
Itis true, the city was full of steambout pumps, but of such small
dimensions and such cunstruction, that they were of no account
in such an operstion. Raising clean water is an easy process,
but to raise large masses of soft mud and sand is not 8o easy.
Atter experimenting and losing a few precious weeks in an
endeavour to work some patent rotary pumps, which utterly
tailed, we came very uear to a cowplete halt. There was no
time to get proper steam pnmps of large dimensions constracted
at an¥ ot the snops at Cincinnati, nor could we expect them in
time from the east; ‘every day's loss was irreparable, and so we
were thrown back upon our own resources. Accordingly 1 bad
four large square box fumps, constructed of 3 in. pine plank,
strongly hooped, and 24 tt. long—one pair 18 in. in the clear,
the other 20 in. Cast-iron gratings, with large india-rubber
flap-valves, forimed the piston and lower check-valves. Heavy
piston-rods, connected with chains, which passed over sheaves,
and were shackled to rods, extending over the coffer-dam down
to the river. . :

(To be continued.)

ROBERT’S DIFFUSION PROCESS.

To THE EDITOR OF ENGINEERING.

Sir,—Several months have passed away since you made
us acquainted with this process, which 18 so very attractive to
theorists.

I then asked for some practical information which would have
decided, at once, the practical value of this process. The reply
assured us of a gentleman being on the point of leaving for
India for that very particular, with others that were deemed
necessary. We are now informed of that gentleman’s return,
and that he brings with him, in addition, some splendid samples
of sugar, no doubt made by Robert’s process, and what is
equally possible, that he has made some 86 tons of sugar, and
we are told of the quantity of lime which he used, and, by in-
ference, of the quantity ot sugar destroyed by the caustic alkali,
as a consequence ; and we see how accurately the per -centage of
Jjuice obtained from the cane is determined, and various other
highly interesting particulars are given, all of whick derive their
value from the amount of cane, or of canejuice employed,
which amount 1s not given. As it is not convenient to give us
this amount in any shape—cane or juice—I apprehend that the
baseless fabric falls into its proper place, where every practical
man would unhesitatingly consign it.

Yours respectfully,

75, Herbert-street, N. W. E. GILL.

THE LIVINGSTONE SEARCH BOAT.

THE steel boat which was taken out from England, June 9th,
to be used in the Livingstone search expedition, was "specially
designed for a peculiay service, aud merits & brief notice, from
having been thus planned with the aid of the best skill
which could be brought to bear by the Chief Constructor of the
Navy and his staff, |

With more space, in a_future number, we may give a more
complete description of this boat, but its distinguishing feature is
at ouce appareut from our engravings. It is made of steel plates
ouly 1% in. thick, and formed into a great number of separate sec-
tious, noone weighing more thaa 401b., and bolted together by ¥;in.
bolts. 'The construction is such that thecutter is well stiffened,
vertically and longitudinally, by angle irons and by the flanged
edges of the steel plates. No skill has been spared upon the
design or construction of this gallant little craft, and it 1s to be
hoped that she may, as Sir Roderick Murchison’s strong faith
would Jead us to hope, help to trace the great African tra-
veller, and find him, yet livicg, and help to bring him home
again to England. To hope this may be hoping uguinst hope,
but we shall at all events know within a few weeks. Before
that time we trust to give a somewhat detailed account of the
vessel to which this hasty notice now applies.

RicHARDS'S INDICATOR.~This now well known steam engine
indicator takes its' name from a draughtsman once employed by
Mr. Charles T. Porter, then of New York, but now of the
Whitworth Company, Manchester.  Richards designed the
parallel motion which removes the uecessity, as in Gooch’s in-
dicator, of a tedious process of translation, and as the height of
the dingram is multiplied fourfold through light arms, as com-
pared with the rise of the small indicator piston, the momentum
of the latter, at quick speeds, is practically extinguished, its
movement being limited to about  in.  Messrs. Elliott Brothers
have already made upwards of 500 of these indicators, and Mr.
Porter is now bringing out a new editior: of his work on the in-
dicator. He has made a table showing the motion of the piston
for euch degree of motion of the crank, carried to seven places

of decimals, for connecting-rods of four cranks, five cranks, and
six cranks.
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STEEL CUTTER FOR THE LIVINGSTONE SEARCH EXPEDITION.
CONSTRUCTED AT THE ROYAL DOCKYARD, CHATHAM.
(For Description, see preceding Page.)

Fir Fla.§
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SUSPENSION BRIDGES.

Tre practice of the American engineers, in respect of
suspension bridges, is remarkable for its boldness, and
in some instances for its success. The widest span

et reached in England is that of 703 ft., at Clifton,
or roadway traffic only, and this is formed of the
heavy chains which once carried the footway of
Hungerford-bridge, in a span of 676 ft., with two side
spans, across the Thames. The Americans have their
ouble-loor railway bridge of 822ft. clear span at

.. Niagara, already in use for the last twelve years. On

the other hand, a span of 900 ft. over the Ohio river
at Wheeling, and another of 1043 ft. over the Nia-
river at Lewistown, have been blown down in
E:: gales. It is clear, however, that it was not
merely the span but the construction of these bridges
which caused their failure. . .
The largest existing span of a suspension bridge is
that of 1057 ft. over the Ohio river at Cincinnati, lately
completed from the plans of Mr. John A. Roebling, and
under the superintendence of his son, Colonel Wash-
ington A. Igoebling. Of this bridge, which is un-
doubtedly the finest work, structurally and architec-
turally, of its class, we shall soon give an engraving.
It crosses the Ohio with a clear headway of 100 ft.
above low water, the greatest variation between spring
freshes and summer low level being 60 ft. The towers,
of massive masonry, rise 200fi. above low water.
The supporting members of this bridge are two cables
of el wires, of No. 9 gauge, drawn by Messrs.
Richard Johnson and Nephew, of Manchester, each
cable being 124 in. in diameter, and containing 5250
wires, thlen%

wards of 60 tons per square inch of net section. A
large portion, nearly ha?f, of the weight of the road-
way and load is carried by diagonal wires running
straight from the tops of the towers to successive
points along the floor, so that the main cables, them-
selves stiffened by this arrangement, really carry but
about half of the total weight of the roadway and
load. The ultimate strength of the bridge is very
greatly in excess of the greatest probable, if not
possible, load. . Lo
Having completed this work, Mr. Roebling is about
to undertake one of far ter magnitude, that for
connecting the city of New York with Brooklyn,
across the East river. It is necessary, here, that a
headway of 130 ft. be maintained in mid-channel, and
the great suspension span will be 1600 ft. in the clear,
or much more than twice that at Clifton, nearly three
times that of the Menai suspension bridge, and nearly
six times that of either span of Lambeth suspension
bridge. This great opening will be approached, on

ing strength of the wire being up- (P

either side, by a succession of arches, the whole length
being between 1} miles and 2 miles, and the total
estimated expense is six million dollars, or, at the
p::slgnt value of American currency, nearly one million
sterling.

The cables will be four in number, 14in. each in
diameter, and formed of No. 9 wire. The cables will
be arranged one at each outer side of the platform,
and two near the centre, the whole width of the plat-
form being 80 ft. The platform will have six wrought-
iron trusses, each 10ft. deep, for its whole length.
There will be a footway, 10 ft. wide, along the centre,
a horse railway on each side, occupying, each, 16 ft.,
and a roadway on each outside of the platform also
16 ft. wide, with a projection of the crossheams of
3 ft. on each side, to receive the connexions from the
outer cables. } o

As various and conflicting accounts of this under-
taking have appeared, we. may note . that the details
now given have been supplied {)y Colonel Washington
A. Roebling, who is now in London, and who, we
trust, before his return in January next, will read a
paper at the Institution of Civil Engineers upon the
great suspension bridges executed and in hand by his
father in America. : '

‘I'he towers of the New York and Brooklyn bridge
will be of granite, 350 ft. high, and will measure 150 ft.
by 90ft. at their bases. The openings fov the rail-
ways and roadways will be Gothic arches, 100 ft.
high in the clear. The railway carriages ought, per-
haps, to be described as tramway carriages, since they
are not those of which ordinary railway trains will be
made up. They will be of unusual size, seating 100
passengers each, and will be drawn across by wire
ropes, working over drums at each end, the latter driven
by fixed engines.

As a whole, no work of the same character, yet
executed, approaches this in magnitude. It will un-
doubtedly he the crowning work of Mr. Roebling’s
life, and we may, not unreasonably, conclude that it
will band his name down to posterity as one of the
greatest engineers of modern times. The difficulties
of suspension bridge construction are not in general
design, but in execution, and the history of the
Cincmnati bridge, which will yet be written, will
furnish a most interesting chapter in lPoint;, while that
of the New York bridge will possibly far surpass it.

LONG-SPAN BRIDGES.

TaE recent series of articles upon long-span bridges,
which has appeared in our columns, and which will
probably be yet republished in a collected form, leaves
perhaps but little to be said of the economic and wulti-
mate limits of span in existing forms of bridging ; but
one proposition, which had not been advanced at the
time when those articles were written, may now be
considered with reference to the possibility of a further
considerable extension of the limiting span. The widest
attainable span must clearly be upon the suspension
principle, but suspension bridges are deficient in
stability, and it has long been the object to so stiffen
a suspension chain or cable, as to adapt it for heavy
and irregular loading, especially when in motion at
considerable speed. No attempts to do this have been
satisfactory, although, of course, where the spans are
moderate, as in the Chelsea and Lambeth Bridges,
and where the permanent and uniformly distributed
dead load bears a high proportion to the moving load,
even a moderate amount of trussing secures con-
siderable stability. In the suspension bridge at
Niagara, with a single span of 822ft., the timber
trusses are about 20(t. deep on each side, and the
bridge has two roadways, one over the other, and two
airs of cables of different versed sines, and the plat-
form is guyed by wire ropes to the sides of the rocks
below ; and yet railway trains are necessarily limited to
a low speed in crossing, and a considerable wave rises
along the floor of the bridge, in front of the engine.
We have often watched from the middle of the span
the progress of trains across this bridge, and have
always observed as much undulation as we had seen,
a few years before, upon the passage of a heavy wagon
over the suspension roadway bridge, of about the same
span, on the same site, and which had but one pair of
cables, one floor, and no stiffening girders.

In the case of girder bridges, no matter what ma
be the proportion of depth to span, a limit is found,
and we may say soon found, at which the dead weight
of the structure by itself, or without any moving load,
produces the greatest allowable strain upon the
material. And beyond this limit we cannot go. But
it is sometimes suggested that we may relieve.a por-
tion of the dead weight of the truss by means of sus-
pension chains, or inclined tension bars, as in Mr.

Ordish’s well-known type of bridge. But a truss and
a system of supporting tension bars or suspension
chains cannot be made to act properly together. It is
practically impossible, under the conditions of varying
elasticity, varying temperature, &c., to so adjust the
one system to the other that each shall do its share of
work. It may take a great deflection, and conse-
quently a great strain upon the truss to bring the
suspension system into play, if the chains, cables, or
tension bars are at all slack, and if they are too
“tight” or too short, they will be made to bear the
brunt of the load while the truss is not brought
Kroperly into work. In either case the bridge might
e expected to break down in. detail, the suspension
members failing first, and the truss afterwards, or
vice versd. ) o
There is another system, however, whereby all, or
any part, of- the dead weight of a long truss may be
supported, even to lifting 1t off the piers, if we may
suppose an extreme case, and this is by ing
tension chains or cables from successive points along
the bottom of the girder up to and over high towers at
the ends of the span, and loading these chains or cables
with counterweights, hanging over pulleys, or bell
crank levers, the towers being furthermore stayed to
yrevent being pulled inwards or towards the mid span,
Ly the strain. The suspension or tension members
would thus be always under a definite and constant
tension, no matter in what state of strain the truss
might be in, and would lift off as much of its
weight as would be rel]])reseuted by the counter
weights multiplied by the sine of the angle of the
inclined tension members. If the average inclina-
tion of a series of inclined tension rods was 1 in 4,
counterweights to the extent of 4000 tons would take
off 1000 tons of the dead weight of the truss. Such
weights would, of course, be very bulky, 4000 tons of
iron occupying 20,000 cubic feet of space, equal to
four cubes, two at each end of the span, of rather more
than 17 ft. on a side. Yet as cast iron could be put
into counterweights at a cost, probably, of 3. per ton—
for the poorest quality woulg answer as well as the
best—this might not be a costly nor an inconvenient
mode of de;ﬁng with very large spans. In Mr.
Sedley’s bridge, with its system of equipoised canti-
levers, the principle of counterweighting may be
said to be introduced, but our suggestion applies
more especially to single wide spans, where there is
no occasion for side spans on land, and where, as in
many cases, it would be impossible to erect piers, to
allow for them, in the waterway. The use of counter-
weights, in the manner described, represents, we pre-
sume, a new principle in bridging, and we shallp be
glad to see it discussed by engineers, as it undoubtedly
opens a way out, in the case of very large spans, where
no other mode of dealing with them could be found,
admitting, in fact, of much wider spans than could be
attained upon any other method. The tension mem-
bers, it is understood, would be made of increasing
section, in proportion to their own length and weight,
from the point of attachment to the truss up to the
tops of the piers, and steel wire cables with a safe
working strength of 10 tons per square inch, and
weighing but 101lb. per square inch per yard runm,
would probably be found best for the purpose. No
Strewhi:F of the cables, or other tension members,
and no alteration in length due to temperature, would
upon this system affect their constant supporting power.

THE PARIS EXHIBITION.
PaRris, July 10, 1867.
_WE are at “the beginning of the end,” to use the
historical phrase of a great French diplomatist. The
prizes and honours have been awarded and distributed,
the juries have been dismissed from their volunteered
services, and are now in their turn standing before the
jury of the juries—the tribunal of public opinion. For
some days the lists of prizes have been before the eyes
of the public, and there can 'be no doubt that many of
the celebrated names who stand -at the head of these
lists have been gladly seen there by those who know
and a?preciate the services rendered by our leading
men of science and industry to their respective nations
and to mankind at large. There are some other names
of more doubtful standing placed upon the same plat-
form with our greatest stars, and wﬁen we meet with
such we are inclined to aseribe to our own ignorance
of their special merits what may be a demerit of those
who have placed them there. The jury then enjoys
the benefit of the donbt, and so far their awards are
left unchallenged.
But when the sins become prominent and offensive,
that is, in the case of omissions or insufficient acknow-
ledgments, it is by comparison that we then
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arrive at our conclusions, and the judgment is passed ;
it stands before us as a complete and unalterable ver-
dict before we have time to consider the extenuatin
circumstances, which, in this case, form an ample anigl
well-grounded excuse for many an error. As there
have been two kinds of juries, viz., the jurics of classes
for proposing the prizes and the juries of groups for
awarding them, we are tempted to say that the class-
juries are responsible for all cases of unmerited award,
while the group juries are at fault in all cases of in-
sufficient ackuowledgment. It is well known, how-
ever, that the refusals of the juries of groups have been,
by the subscquent increasc of the number of prizes
aiove that originally intended, wade comparatively
less sweeping and oppressive than was at first ex-
pected, and so virtually the class juries are those to
whom the praise for their justice and the blame for
their shortcomings must be brought home.

We believe that, as a whole, great credit is due to
the jurors of all those classes in which our rcaders are
prolessionally interested, for the intelligence, industry,
and impartiality with which they have tried to acquit
tl:emserves of their onerous duties ; but it will be one
of our earnest duties, though not perhaps a very
pleasant task, to point out wherever grave errors have
occurred. We do not intend to do this in any syste-
matical mode, nor in any articles specially devoted to
the criticism of the awards of the jury, but in our
descriptions of the articles exhibited, and in our notices

_of the subjects brought before the public attention on
this occasion, we shall not fail in future, as we have
done hitherto, to preserve and express our independent
opinion, which may be similar to that of the juries, but
will in some instances be diametrically opposed to it.
At present we will only refer to afew concise examples
in order to prove that our general remarks have not heen
without a sufficient foundation. Looking at the group of

rime movers, we find a ““grand prix” awardedto Messrs.

arcot and Sons, of Paris; while the Allen engine
has a silver medal, Messrs. Galloway’s eugine a simi-
lar award, and Messrs. Clayton and Shuttleworth’s
neatly finished engine is not named at all. Wedonot
wish to detract from Messrs. Farcot’s merits, but arethey
so far superior ta those of their other just-named rival
exhibitors, as the merits of Mr. Whitworth are superior
to those of some obscure French or German tool-
maker who has carried off a silver medal on the present
occasion ? Again, in the class of tools we find no gold
medal amongst the makers of wood-working machinery.
This is principally due to the fact of this class of
machines having been mixed up in the class of * engi-
neers’ {ools in general” with other machines of more
ostensible importance. Still it is absurd for a jury
to award a bronze medal to firms like Messrs. Powis,
James, and Co., or Messrs. Robinson and Son, of
Rochdale, while men like Mr. Zimmermann, of Chem-
nitz, carry off a prize of first order in the same class.
Still more striking, to quote one more instance of

ross mistake, is the difference made in the awards
For fire-proof safes. Mr. Chatwood’s now well-known
safe has a bronze medal, while Mr. Wertheim, a safe-
maker, of Vienna, whose articles would not bear an
impartial comparison with the former, has managed to
obtain a “grand prix.” These are facts of sufficient
prominence to justify what we have said before, and
to make a careful and impartial professional record of
this exhibition on our hands all the more necessary
and important.

JACKSON'S SEWING-MACHINE.

At the Paris Exhibition a small stand in the
British machinery department is occupied by the
scwiugmachine of Messrs. Jackson and Co., of Lon-
don. This exhibit is well worthy of general attention.
The machines are lock-stitch machines, employing the
dead shuttle first introduced by Messrs. Wheeler and
Wilson, of New York ; but their needles are different
from those employed by the last-named firm. Mr. Jack-
son’s needlc is straight, and his needle bar is guided
in its movement in a pair of simple eylindrical slides.
The tension of the t}:rcnd is regulated by a spring
made from a round steel wire, and the elasticity of
this spring allows the application of the same machine
to very differcnt thicknesses of eloth without requiring
a re-adjustment for each change. Thisis a great ad-
vautage with a family sewing machine, as all em-
ployers of sewing machines arc well aware of. The
most important feature of Mr. Jackson’s wmachinc,
however, is its low price. ‘The retail price of a
machine of this kind, as arranged for being worked by
band, is 4/. 4s. This is a considerable reduction of
the usual prices for lock-stitch machines, and one which
has been long felt as a necessity. Mr. Jackson’s
machines are plain but well made, and interchangeable

{ argning about one thing or another.

in all their working parts. They are not likely to get
out of order, as they are simple jn their construction
and sufficiently substantial in their make. Somec of
the details of outer finish are yet open to improve-
ment, and particularly the price of the tables and
threaders for such machines which are to be driven by
toot should yet be reduced. This, however, is likely to
be casily accomplished with an increasing trade, which
this machine can hardly fail to realise very shortly.
THE DUNDERBERG.
To THE Ep1roR OF ENGINEERING.
Str,—I forward you the following result of trial test for
speed over a measured mile (knot), of 6086 ft., of the iron-clad
ram Dunderberg, in New York Bay, 13th instant.

Five runs were made—three against, and two with, the tide,
as follows:

Minutes. Seconds.

First run ... . 4 b
Second ,, ... . b 18
Third ,, ... we 8 55
Fourth,, ... . .5 6
Fifth ,, ... .. 4 15

Mean ... .4 31.4

being at the rate of 18.27 knots per hour.

The fires were not in orde:, baving been banked for several
hours previous to the run.

The maximum revolutions of the engines were only 51, and
as low as 46 per minute.

The ship drew 21ft. 2in. aft, and 18ft. 7in. forward.
Maximum pressure of steam at any time 25 lb. per square inch,
fulling in some cases us low as 17 Ib.

Vacuum in condenser 24in.
stroke,

No forced dranght was used at any time during the trials.

The ship was designed and constructed by Wiltiam H. Webb,
builder of the Russian frigate Grand Admiral, and the Italian
frigates Rey de Italia and Portegallo.

By resolution of Congress, the ship was released to ber con-
structor, and sold to the Emperor Napoleon.

The Dunderberg takes her departure for Cherbourg in the
next ten or twelve days.

Steam cut off at 21in. of the

Yours truly,
WiLLiam W. W. Woop,
Chief Engineer U.S. Navy.
Navy Yard, New York, June 22nd, 1867.

To THE EDITOR OF ENGINEERING.

Sir,—On page 504 of ENGINKERING, Mr. John Bourne and
Ca;tain Ericsson have summarily disposed of the Dunderberg,
and after the verdict of these distinguished engineers, it will be
useless to attempt to bolster up the reputation of that vessel.
Mr. Bourne informs the world on the page indicated that
Ericsson did not design the Dunderberg. This of itself will be
sufficient to satisfy all but the most sceptical, that the ram is
of no account. He also quotes a letter from Ericsson a year
old, in which the latter denounces her as a * shapeless mass of
timber,” and to this Mr. Bourne adds his own condemnation by
styling her a ** weak monstrosity.”

A 1ore convincing evidence of the imbecility of the real
designer, Mr. Webb, and of the utter worthlessness ot the
‘ great American ram,"” as she has been pompously styled, conld
not be desired by an enlightened British pubﬁo.

With that modesty which accompanies true greatness, these
gentlemen, evidently undervaluing the importance which
attaches to every opinion uttered by them on the subject of
ironclads, graciously sustain their views by stating that her
armour is only 3% in. thick. Although the casemates of the
Dunderberg are armoured with solid plates (not laminated like
the monitors) that are really 28 per ceut. heavier than they
have told us, being 4} in. thick, yet for all practical purposes
this duplicate statement is near enough to tl:o truth. There is
a certain stupid class of people ever ready to impugn the motives
of others, or to doubt their veracity when one fails to state just
exactly the truth to a line, whom it is almost impossible to
please un{ how, and it is refreshing to see that some men are
sufficiently great to disregard such grumblers—men whose pro-
fessional reputation is so0 thoroughly estublished that they can
afford to carry conviction to the minds of their readers by
stating facts their own way when troublesome, or omitting them
altogether when they conflict with their arguments. If it were
not for such independence the world might be kept eternally

ﬁ-‘or instance, if Mr.
Bourne had stated the fuct that Ericsson designed nothing about
the Dunderberg but the gun-carriage for her 15 in. guns, and
that forty-five pounds of powder (three fourths of the service
charge) had been found sufficient to disable it when cfficially
tried on the vessel, and that since said break-down it had not
been furtber tested, these grumblers might have questioned the
fact of the carriage being really * the wonderful solution of ths
problem of working great guns in broadside.” Indeed, the,
might have been still more unreasonable, and have asserted,
perhaps boldly, that this was the only ‘‘weak monstrosity”
ubout the Dunderberg. But as the matter now stands, Mr.
Reed and the Admirslty can have their stupidity fully ven-
tilated for not adopting the * wonderful solution” at once.

The more I contemplate the skiltul manner with which Mr.
Bourne manages to defend the reputation of his protegé, the
more fully am I impressed with the wisdom of one of the
knickerbocker judges of the olden time, who refused to listen to
more than one side of a question in his court, because he was
:llwn{s bothered in making up his }decision if he heard both.
Mr. Bourne seems to understand the importance of letting the
court ot public opinion know only so much of the facts as may
be needed Lo ensure the causc of bis client. If he had stated
the fact that three feet below the water line the armour of the
Dictator and the Puritan (the ram monitors par excellence)
designed by Ericsson, was only 2 in. thick, that within 2 ft,
of the surface of the water it was only 8 in. thick, and that
within 18 in. of the surface it was only 4 in. thick; that this

armour was vertical and laminated, while the armour on the

hull of the Dunderberg below its junction with the casemate
was inclined, and solid, and that the trajectory of a projectile
with this inclination would form an angle so low as to 1nake

netration much less likely to occur than on a vertical surtace;
his readers might then have been in doubt as to whether the
3} in. solid plates on the Dunderberg’s hull were not fully
equal if not superior to the 2 in., 3 in., or even 4 in. of laminated
iron on the great monitor rams; especially if he accompanied it
with the statement of the fact that the wooden bucking of the
Dunderberg's “ hull plating, was considerably greater than the
“ ghupeless mass of timber” on the Dictator called the shelf or
‘“overhang.” Ho could also have stated with truth that only
8 in. below the water line the plating of the Dictator was but
6 in. thick, and that nowhere on the hull or shelf was it more,
except where it was backed with three lengitudinal bars of iron
5by 7in. It would scarcely be credited in England, after Mr,
Bourne's glowing accounts of the wonderful thickness of the
armour of the Puritan and Dictator cluss, that an equal
width of belt of the 6 in. armour of the Bellerophon contains a
greater sectional area of iron than that on these vessels, including
the bars alluded to.

1 bave studied and consulted, with much interest and advan-
tage, in my professional engugements, the published writings of
Mr. Bourne, but have never before discovered in them how
nearl( allied are the professions of engineer and barrister. By
a skilful nse of his knowledge of the theory and practice of each,
he lins almost carried the British nation by storm on the monitor
question, and bas doubtless provoked the direst indignation
against the Lords of the Admiralty tor their refusal to invite
the great Scandinavian over to England to instruct the designer
of the Bellerophon in the art and mysteries of shipbuilding.
We are glad he has assumed the guardianship of the reputation
of the former, and are encouraged to hope that, as he is probably
kept advised by him upon all matters likely to affect it, the
scientific world may be enlightened vpon some unpublished
mysteries respecting the monitors.

We have had elaborate calculations published on this side of
the Atlantic, made, I believe, by Captain Ericsson, showing how
many millions of foot-pounds” the Dictator would develop if
driven against one of the English ironelads at 15 knots per hour.
We know that this was the speed prumised by him to the
Government, and apon it his calculations were based ; but as the
Dictator has never been able to steam more than 10 knots (if
that much), it would be interesting, both in a scientific and
international point of view, to have those calculations revised by
himn or Mr. Bourne, and the equations given on the basis of her
real speed, so that we conld ee whether the requisite quantity of
foot-pounds couid be depended on in such an emergency.
the Dunderberg goes at 13 knots, of course the Ericsson ram
would not be ex?ecled to * come to time” with that * shapeless
mass of timber,” as she would be minus the desired vis viva, or
vim. It would be interesting also to know why such enormous
boiler power as that carried by the Dictator cannot be half used,
without such excessive heating of the journals as to prevent its
further development. We know her 100 iu. engines were de-
signed by Captain Ericsson, which is of itself a sufficient gua-
rantee of their excellence, but beyond this we know nothing, If
the fault be with the engine builder he should not be shielded,
for he probably has no reputation to lose, and would not suffer
by the exposure, but as it is, the reputation of Ericsson himself
is involved. We trust Mr. Bourne will clear up this mystery
at once. The science of * shipbuilding might be advanced if
either of these gentlemen would make some calculations show-
ing how much more seaworthy and rapid the Miantonomah
would bave proved if she had been designed by Kricsson, and
constructed with the * remarkable overbang” inveuted by him.
We fear his reputation is daily suffering, because he is supposed
to be the designer of this vessel also 1f Mr. Bourne wirl exa-
mine his correspondence, he will probably find a letter from
Ericsson disclaiming the paternity of her, and be-rating Mr. Con-
structor Delano for his stupidity in not designing her with *‘ this
extraordinary specimen of human genius” (see Ericsson’s letter
on the Dunderberg), which was alone wanting to make her
equally successful with the [Dictator. As the only 15 in. shot
that struck the Tennessee at Mobile failed to go through a case-
mate no stronger than the Dunderberg's, being inclined at about
the same angle, aud covered with 5 in. of lauminated bars, only
8 in. in width (two of 2in., and one of 1in. thickness), and as
Ericsson in one of his communications to the Army and ¥Navy
Journal, admits that the turret of tne Dictator cannot be ex-
pected to resist a gun mot in existence when that vesscl was
designed, it will be interesting to know from him or Mr.
Bourne upon what theory he bases his assertion, that *“any
of our small monitors could send this extraordinary speci-
men of human genius to the bottom in a few rounds.”
The Manhattan was the only Ericsson meonitor that engaged
the Tennessee, and it took her over one hour to fire four 13in.
shot in that action, hut one of which struck the Tennessee.
How long would it require the Dictator to fire the ** few rounds ”
necessary to send the Dunderberg to thé bottom? The other
two ironclads in that action (to one of which the Tennessee sur-
rendered) were altogether unlike the monitors, except iu having
two rotating turrets each, in one of which the guns were worked
by steam. Their decks were arched, their side armour was
solid, and inclined like the Tennessee’s, they had four pro-
pellers each, and although the entire deck was covered with
armour as thick as the Dictator’s deck-armour, with turrets of
iron 8in. thick, and side armour 8} in., they drew only six feet
of water, and steamed faster than the Dictator. There is no know-
ing how much swifter and better they would have been if their
desigoer, Mr. Eads, bad only had sense enough to have put the
‘remnarkable Ericsson overhang” on them.

As it was published to the world that the monitors saved the
day and captored the Tennessee in that memorable fight, per-
haps Captain Ericsson’s reputation bas been suffering all this
time by baving the paternity of those abortions attributed to
him also. He certainly has the glory of having had one
shot in the fight, and of having designed what stupid people
styled * the man-trap Tecumseh,” which carried down nearly one
hundred gallant souls under the waves of Mobile harbour,
Will not Mr. Bourpe be able to prove that the Battle of
Mobile was won through the geniys of Ericsson

?
Wx. Warr, C.E.

Washington City, June 20, 1867.
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SOUTHSEA, July 10,

In presence of the beantiful scene which Spithead now pre-
sents, 1t is difficult to sit down to write a calm criticism upon
the vessels which offer one so glorious a sight, to point out the
weakness of objects which almost oppress one with the sense of
their power, and to find fault with a slavish adherence to old
models in vessels, whose chief characteristic, at first sight,
would appear to be novelty. Engineers are but mortal, and are
moved by pretty sights like other men. Like Phryné before her
judges, our fleet puts forth all its beauties now, and bids fair to

ide its imperfections in the full blaze of its attractiveness.
The frailer the specimen the greater the beauty. Plenty of
people will fall foul of the hideous Roval Sovereign; fow will
notice the Bellerophon; all will praise the Dunean, with her
two stories of match-wood.

Bat to the engineer, intent upon securing the safety of his
country at any (supposed) sacrifice of beauty, this review offers
an uneqxulleg opportunity. However often or correctly dif-
forent vessels may be described, we can never gain a clear com-
tarative knowledge of them without szeing them together.

Would that a few monitors were here to complete the picture.
The French ironclads and their new sister, the Danderberg, we
can spare well enough, bat Russia and Sweden might send a
few s‘pecimens to open our eyes.

Before settling down to arts of war, I have just a word for
the ways of —a word of earnest commendation for the
beautiful new railway station at Portsmonth. It was building
when I was down here last autumn, and though I know not the
architect’s name nor any details of the structure, I ecannot but
allude to it as one of the ornaments of the place (which are few
enough in all conicience). The absence o? meretricious orna-
ment and the practical appearance of all its parts show the
spirit of the engineer, while the excellence of the general effect
shows the spirit of an artist. The fagade is of red brick, with
the arches turned in yellow. Stoneis used liberally, a good
deal of it heing disposed in horizontal lines from end to end of
the building. The design of the iron work is very good. Ample
provision has been made for waiting-rooms, &c., and altogether
the thing does credit to its author. The actual sheds of the
station are rather low, and not otherwise noticeable, 8o far as a
hasty inspection allowed me to judge.

The Royal Sovereign, Prince Albert and Wivern are the
turret ships present. All are armed with 9-in. ** Woolwich”
guns, soon, 1 trust, to be put in fair competition with the
15 in. Rodmun, now at Shoeburyness. Of the Royal Sovereign
people never tire of tulking, and the Wivern comes in for quite
as much notice as she deserves, but it is surprising how little
is ever said of the Prince Albert. If time of need comes she
will be found a usefal member of the fleet, all things considered.
Though far from what a turret ship ought to be she impresses
one very favourably as a specimen of the English breed. I
shall pay her a visit before the review, and will let you know if
any stronger remarks are justified.

Another visit must be to the Lord Clyde. How Mr. Reed, a
thorough engineer, camo to build this ship and her sister, the
Lord Warden, of wood has never been quite clearly explained,
and is probably due to other influence than his own.” Neverthe-
less these two ships mark a distinct step in advance. I
allude to the prominence given to the bow batl in
their design. End-on fighting being recognised the tendency
to tarrets is plain, for every successive attempt to imitate
their efficiency on the broadside system does but prove their
superiority. The bow battery of the Lord Warden is,
1 believe, the most powerful, and it is to be regretted that she
puts in no appearance. The armament of these two vessels
suggests a question of very wide application in our navy.
The Lord Clyde carries on the inain decg four 8-in. and sixteen
7-in. guns; the Lord Warden, sixteen 8-in. guns. The greater
gower of the latter armament is evident at once, and one cannot

elp asking, Why this difference? The ships are of equal
di ions in every respect, so that it would seem that a rest-
less craving for variety is alone responsible for the Lord Clyde’s
weak armament. ‘The Royal Alfred, again, goes to sea with a
battery of 9in. (124 ton) guns on board, though of the same
tonpage as the former vessels, and only a converted line-of-
battle ship. Her sisters, the Culedonia, ;;iuce Counsort, Ocean,
and Royal Oak must be content with four 8-in. guns each, and
a large proportion of 7-in. Now if the Admiralty have de-
termined that the heaviest guns are the best, why do they send
out ships so badly armed? It is useless to tell engineers that
their main decks could not carry the requisite weight. A few
irun columns beneatbh, somne struts, some ties, and a little in-

nuity adapted to each particular case could settle this

ifficuity very soon. ‘I'hat misbegotten packing case, the Dun-
derberg, described by one of your contemporaries as a turret
ship on the monitor ﬁrinciple covered with 10 in. of armour,
carries 15-in. guns well enough; yet the Admiralty decide that
those splendid pieces of naval engineering—the Warrior and
Biack Prince—are not to have a single 9-in. gun, and the
Achilles two only, and the Agiocourt, Northumberland, and
Minotaur four each. Our authorities seem to think more of
loading their ships with a dozen extra tons of gun-weight than
a huudred of armour, and more of enlarging a port hole than of
building a new ship. A more uniform plan of armament is
required imperatively if we are to make the best of our broad-

side squadron.
‘The Warrior and Black Prince still fresent their old ap-
rance, figure-head and all complete. 1t is a great pity they
ve not been altered to the Achilles pattern, with plating all
round the water-line, and a ram bow.

These three ships, with the Minotaur and the Valiant, look
imposing beyond descriptiony: But there is a far nore business-
like air about Mr. Reed's ships. ‘The nose of the Bellerophon
seems to be llmz: looking for something to stick into. The
Research has a better appearance on the water than®her
enemies give her credit for. ‘Inhe Pallis is a fine, high, buoyant-
looking vessel, but she seems rather an expensive machine for
carrying four 8-inch guns into action. Sailors still hate the
look of the ram bows; and people in general seem to suppose
that they spoil the romance of the walls of—iron. I coufess
they do not so strike me. Nothing exactly adapted to its pur-

pose is ever ugly, if only its construction be guided by common
sense. The bow of a ship is now (in my opinion) its deadliest
weapon, and it should show it. The Béllerophon's bow looks
murderous, which is exactly what it should look. There is
grace in its lines too, quite as much, to my taste, as in the
overhanging weights of the Black Prince.

This question of fitness of means to ends is sadly set at nought
here. With so many fine broadsides bearing on my bow-
windows it may be rash to speak ill of them ; but the thrice-told
tale of their unfitness may be repeated once more with profit.
For what object are our ships now built? To carry guns into
action. A few heavy, or many light ones? Certainly a few
heavy ones, and certainly the proper place to fire these from is
the deck, and not windows in the sides. How came these win-
dows or portholes to bo thought of then? When first merchant
ships were pressed into the service of the Ldwards and the
Henrys we may be sure that the few pieces they carried were
placed mpon the upper deck. But when, later, monarchs took
to building large ships of war, it was evident that to make full
use of them they must carry many more of the light * gonnes”
of the period than the upper deck gave room for. Su the
lower decks were pierced with portholes, and ultimately mul-
tiplied in number, til in the Santissima Trinidad—Nelson’s old
enemy—we find in all five rows of guns. With the increasing
weight of guns came not so mach a reduction in their number
as an increase in the size of the ship, resulting in the splendid
three-decker Victoria, now rejoicing my sight (in spite of my
engineering proclivity for rams). But at lust guns have got
too big for this process to be continued, especially as every gun
now requires a corresponding quantity of armour. So we fall
back ou a few large guns. How shall we carry them? Why,
how would they have been carried in the Great Harry if guus
had been heavy and not light when she was'built? How bave
we always carried guns when, as in sloops, we were obliged to
carry but a few? Of course, on the upper deck. Why on
earth should we stick to the merchant-ship-with-windows ty
when the reason for it (the great number ol‘};uns) has departed ?
The Royal Sovereign is far more natural 1 form than the
Bellerophon, to say nothing of the more natural way in which
the guns are trained. If a landsman acquainted with railway
stations were called upon to expluin how he would work a heavy
gun, would not his mind at once seize on the turntable which
‘“trains” the locomotive in any direction ?

A separate examination of the different ships will provide
more specific facts for my next letter. I give you no catalogue
of the ships at anchor, nor any table of their tonnage, &c. (care-
fully compiled frum the navy list), as your contemporaries
furnish that with charming regularity, and the *beauty of the
scene” muy safely be left to Russell, D.C.L., or some of his able
companions. J will say, however, that the weather is splendid,
and that there is po better place in England for jaded engineers
to “ refresh” at than this quiet and charming Southsea.

The fleet crawled out this morning at the slowest pace con-
sistent with any motion at all; went through a solemn reliearsal,
and crawled back again like its own ghost come to announce its
destruction. There was npo firing. Britannia's latest and
ugliest triplet, the double-sterned Vixen and Viper, and the
more presentable Waterwitch, brought up the rear. The boat-
men here think the latter *‘nne canny,” a sort of yacht du
diable. Ram.

COMPOSITE SHIPBUILDING.

Tur construction, as well as the use, of composite vessels for
mercantile purposes is only in its infancy, and they may, with-
out hesitation, be termed experimental ships. DBut as they are
becoming more generally used, and as they are more particularly
adupted for some trudes than either iron or wood ships, and as,
before long, Lloyd’s must be drawing up some rules mo-e definite
than they are at present, and as shipowners, before embarking
more capital in the purchase of such ships, should be convinced
of the value of the article they buy, it is advisable to inquire
into the distinctive peculiarities of such ships.

This can be done best by understanding their construction,
and the materials of which they are coostructed ; and we give,
herewith, engravings representing features of the design of such
« ship, which will give u general idea of the system.

‘The keel, stem, and sternpost are of woud, formed in the same
manner as for a wouden vessel.  If iron is used in the fore and
after ends, the deadwood muy be partially dispensed with.
fron knee-plates may with advuntage be used in fore and after
ends, as the frames can be rivcited to them instead of being
bolted to tue wood. Care must be taken to hiave the top of the
keel, &c., perfectly level, as a phite must be carried fore and aft,
from top of deck forward to top of deck aft. This plate should
be broad enough to fasten the garboard strakes to, and should
be flanged to suit the rise of floors. It through bolts are used,
they should be of yellow metal, but a better fastening may be
substituted, namely, kurge wond screws, say 1} iu. diameter, and

Ivanised ; these should also be as lony as possible, and screwed
in as tight as convenient. A good bolt of this kind has been
ade by Mr. E. Watteau, of the Cleveland Bolt and Nut Com-
pany. A good thick coating of tar should be put on between
the plate and the keel, and not less than two bolts in each space
of frames. . ‘

In the ship which we are now describing, the frames are all
rivetted securely to this plate, and the centie keelson is
rivetted to the reverse frame upon the top of Hlyors, so that the
keel, keel-plate, and keelson, forin a threefold backbone to the
vessel. All stringers, breast hooks, and keelsons should be
terminated and fastened to this plate, so that the wood is only
a covering to a rigid iron frame. The frames are of angle-
iron—this is the most advisable form—and spaced 18 in. apart;
the size of those introduced into Lloyd’s is quite narrow enough
upon tke outer flange; they might with great advantage iu-
crease the space of frames, and increase the breadth of frames
without increasing the cost.

Besides the keel-plate there is a plate carried fore and aft
upon the bilge, and another at the sheer height, and diagonal
plates or ties carried fromn the one to the uther aud riverted
securely thereto; they are rivetted also to the frames, thus
making the sbip rigid and strong, more especially when the

| diagonals are double and crossed in the middle. In the place of

these diagonals, two plates divided into ejual spaces between
the sheer and bilge might be introduced with advantage.

The keelsons are put in the same as those nsed iniron vessels
what is generally understood as un intercostal keelson might be
Eut in with great advantage, although we know of uo one who

as put one in.

Bilge stringers are also the same as those in iron ships, but an
extra stringer should be fitted on a vessel of great length if her
tonnage is over 400 tons register.

The beams, both hold and deck, are placed upon every third
frame, or 4 {t. 6 in. apart, in all vessels over 18 ft. depth of hold.
Bulb-iron, with angle-iron on each side of top edge, 1s the most
common form. In all cases both hold and deck beams should
have welded knees, as they look better, are stronger, and are less
liable to destroy the cargo.

The reverse frames are carried in vessels under 400 tons top
the upper part of bilge and main deck alternately, but it is
necessary that this should bo the case in vessels under this
tonnage, because if there is no reverse frame there is nothing to
fasten the ceiling down.

Deck stringers are placed on each side of the ship on the ends
of the beams, as shown in the drawing of deck beam plan; it is
a good plan to form a gutter waterway, as it forms a good and
strong girder round the ship.

Diagonal, as well as fore and afl ties are required by Lloyd's.
The fore and aft ties are of great use, but the diagonal ties
might be dispensed with, aud the striuger and fore and aft ties
increased in proportion.

‘There should be as many deep floors in fore and aft peaks as
possible, also not less than three hooks, so that the gl:nk ends
inay be securely fastened. Each stringer should also form a
houk at the ends.

Iron balwarks may safely be used in these ships ; they are light
and strong, and quite as cheap as wood. If iron bulwarks are
fitted, the top strake of plank should be the breadth of the
rail, broader than the other planks, and carried up at least 3 in.
over the lower edge of the plate, to allow for caulking between
the woud and iron. The moulding will only require ﬁohing on
to the top edge of the plank.

The plunkiag is one of the most important works connected
with these ships. The planks should be carefully notched over
all plates, and fitted to the frames without slivers, which are
objectionabie and bad work. ‘I'he plank should not exceed 9 in.,
and at the sume tine be thoroughly double fustened. At the
ends of the planks clump-ylaws are used, aud the plank-butts
are between the frames. These plates should be well rivetted to
the frame before the plank is put on. At present they are only
required the width of plank; but it would be of advantage to
increase the breadth 4 in., so as to lap the planks top and bot-
tom, as it often happens, when the plank has a good deal of set,
that the plank is started up in the centre, and thus forms a slight
unevenness on the outside, which is generally dressed off, and
consequently reduces the butts’ ends of the plank more than
necessury. The planks should be fastened to all the plates the
cross. Care must be taken in boring the plank to bore the hof:
according to the bevel of the frame, or the nut of the bolt will
only hold upon one edge, and in heaving tight will either break
or bend the bolt. ‘T'hie bolts should have a broad flat head,
say, a % in. bolt, should have a 1% in. flat or head, or §
larg-r than the diameter of bolt. 'The head should be sunk for
a dowell to be driven on top, say, length of dowell two-thirds its
diameter. The dowelling bit and starting punch ought to have
each a stop, 50 that the bolt may not be driven too far,

Thick garboards should in all cases be used, and fastened to
the keel with through bolts.

Starting with the garboard strake, and working gradually up,
is the most prefernble, as all the planks are either to be putu
and taken down to notch over diagonals, or a broad lathe used;
the latter is not a satisfactory way. ‘The planks should be hove
cluse home before the bolts sre put in, 80 us to put no unnecessary
straio upon the bolts. Messrs. Elliott, of Birminghsm, and
Vivian and Sun, are both makers of suitable yellow metal bolts;
being made out of bar Y M they are not so liable to break
as the cast bolts sometimnes used. Canted nuts, and generally
hexagonal nuts, are invariably used, but & round nut with two
notches might be used with advantage, as 18 in., which is the
distance of frames from each other, 13 too sinall a space for a
man to get a strong leverage to heave the bolt tight; if the
round nut was used, a key with a long shatt to stand clear
might be used.  All planks should be close on inside edge, and
properly bevelled for cuulking. It is unsafe to ryme with
wedges ; the tendency is to cut the bolts when the plank and
framne join, and an equal strain, so far as practicable, should
be brought to bear upon all planks at once in caulking. ~As the
tendency in caulking is to loosen the nats, all the bolts should
be overhauled after caulking.

It is indispensable, whether fastened with yellow metal or
galvanised iron bults, that these ships should be cemented.
All the bolts, nuts, rivets, &c., should be entirely covered with
a thick covering of cement when there is a wash of water.
‘The safety of the ship depends upon it, for if the nuts are
washed off the iron bolts, or if the oxide which water brings
off yellcw metal acts upon the frames, the bottonn of the
ship will be destroyed, either by casting adrift the {lauks,
or gradually destroying the frames. According to Lloyd's
requirements, these vessels may be battened above the
bilge, but as the inside of the plunks is likely to be damaged
with the cargo, or the bolts destroyed, it would be more advisuble
to close-ceil the ship up and down, and asit would be fastened
with screw bolts, it could be taken down at intervals to over-
haul the inside of planks, and cement on the bottom.

All the fittings on deck mnay be the same as those in iron
ships, such as iron combings for hatches, bulkheads, bulwarks,
poop or raised quarter-decks, or forecastle sides ; thus making
everything light, neat, and strong on and about the deck, where
it ishso necessary to keep the ship steady and decrease the top
weight.

‘T'hese ships p , in many respects, both the advantages
of wood and of iron ships. Like the formner, they may be copper
or yellow metal fastened and sheathed with the same material,
which renders thein suitable for the China trade, thus giving
them an advantage over iron ships, which are impeded so much
in their sailing by the fouling of their bottoms. Ihey are equal
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to iron and superior to wood ships in carrying capacity. They
can be constructed any ordinary length with safety, are as
strong as iron ships, and may be built to the finest lines. If
they are damaged, they can easily be repaired. Suppose the
keel was damaged, how soon are the bolts unscrewed and it
replaced; or if a new plaok is required, how easy to unscrew
the bolt and renew it. If care is taken in building, by properly
attending to a few simplc rules, these ships may be made stron,
and durable. If *we{l> ventilated—which can be done witl
trifling cost — these ships will last longer than wood and as long
as iron, as they are not exposed to the dry rot of the former or
the influence of the salt water uPon the plates and rivets of the
latter. They should be carefully examined when the cargo is
out, the bolts occasionally screwed up, the cement on the bottom
kept good, and they will be suitable for any trade, and can be
made the strongest, finest, cheapest, and most durable ships atloat.

The principaﬁ dimensions of the ship engraved are: length,
160 ft. ; breadth, 29 ft. 4in. ; depth of hold, 18 ft. 3 in.; is 599
tons register ; will carry 1100 tous dead weight; light draught,
7 {t. 10'in. mean, and 17 ft. 9 in. loaded.

WHITNEY’S LATHE FOR TURNING
PILLA

ONE of the most ingenious and effective machines displayed
at the Paris Exhibition is the gauge lathe of Baxter D. Whit-
ney, of Winchendon, Massachusetts, in America. This lathe
turns out small pillars, such as are used in offices and for the
backs and legs of chairs with accurately formed mouldings and
bulgings vpon them with remarkable rapidity, and it will now
be proper to explain the nature of the mechanism by which this is
accomplished. .

The rough piece of wood which has to be turned is placed
between the centres A and B. The centre, A, is formed in the
manner of a serrated disc, 8o as to grip the end of the piece of
wood to be turned, and the centre, B, 18 formed with a central
raised point and slightly raised rim all round the small disc
which constitutes the end of the spindle. The centre, B, is set
up or withdrawn by the hand-wheel, C. The wood to be turned
is rotated by one of the pulleys at D. The wood to be turned
into a pillar is first reduced into the form of a cylinder, which is
done by means of a fixed chisel set in a slide-rest, K, which is
drawn forward on its bed in the same manner as any common
slide-rest by means of the screw, F, driven by the pulley, G.
The slide-rest has two chisels in it—one the fixed chisel already
mentioned, and the other a chisel susceptible of a slight up and
down motion by being fixed to a movable frame hinged to the
main slide, E. The slide, E, has an eye upon it, which rans
back over the centre, B, and this eye, which is of the exact
diameter of the cylinder which is first turned, advances with the
chisel 20 as to steady the thin pillar near the part encountered
by the cutting edges of both chisels. H is a diagonal piece,
which'forms part of a frame that is capable of sliding up and
down in guides, and to which frame the diagonal knife, I, is
also firmly bolted. K is a pulley, from which a heavy weight
is suspended by a leather strap to counterbalance this frame,
and which it does by means of the shaft, L, which carries
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WHITNEY'S LATHE, IN THE PARIS EXHIBITION.

pinions working into racks on the sides of the sliding-frame. M
18 & narTow gauge piece of iron or steel, about }in. thick, and
cut out to the shape of the mouldings and bulgings the pillar is
intended to have, and the knife, I, which is brought down at a
tangent to the pillar, while it has its cutting edge in a straight
transverse line is moulded on the fuce or side to the shape the
Kgllar 18 intended to have. The movable chisel attached to the

inged part of the slide-rest is moved up and down by means
of a projecting foot, which presses upon the gauge or corrngated
rail, M, as the rests, E, rdvances, thus cutting the piece of wood
which  before was a cylinder into the proper form. But as
the slide-rest, E, is advanced by the screw,%, a notch in the

rest which eninges the projecting flange of the diagonal bar, H,
brings down the frame in_opposition to its counterweight, and
with the frame the moulded knife or blade, I, by which the
turping operation is completed and the pillar accurately finished
and smoothed. Of course a different knife, I, and gauge rail,
M, will be required for every different pattern of pillar. But
the other Kuts of the mechanism will remain without alteration,
whatever nlﬁings or mouldings are employed. For the pur-
pose for which it is intended nothing can be more rapid an.
efficient than this lathe, and a similar device might with advan-
tage be introduced to form the bulging pillars of balustrades in
stone in all cases where a large number of them is required.



