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HIGHLAND AND AGRICULTURAL SOCIETY’S
SHOW AT GLASGOW.

TrE Highland and Agricultural Society of Scotland has
long been one of the most popular institutions north of the
Tweed, and, indeed, it may be regarded as the parent of all
the Agricultural Societies in the kingdom, having been in-
stituted so far back as the year 1784, It was in Scotland
that the now really Reverend Mr. Bell invented the reaping
machine, a mechanical appliance which, in some form or
other, is used in untold numbers wherever high or scientific
farming is prosecuted, and which, in America alone, last
year yielded to McCormick nearly 40,000/, while poor Mr.
Bell still remains poor, and is likely to remain so for the
rest of his life, which cannot be of long duration now. It
was in Scotland that Smith, of Deanston, lived and moved,
and incited his countrymen to apply the most approved
scientific means in the mechanical treatment of the soil to
be cultivated ; and it is in Scotland likewise that the
Lothians are situated, together with the Carse of Gowrie,
Carse of Stirling and Swathearn—districts in which scien-
tific tillage has reached such a high state of excellence—we
don’t say perfection yet—as has never been surpassed else-
where.* Then why should not the society in question be
eminently popular? Its annual show of stock, dairy pro-
duce, implements, machines, &c., has this year been held in
Glasgow—the great commercial capital of the west of Scot-
land; and during the three days—Tuesduy, Wednesday,
and Thursday of last week—that it was open, something
like 80,000 people were admitted to the spacious show-
yard, and nearly 3000/ taken for admission, besides 1857,
for catalogues sold, and the stall-rents paid by implement
makers and others. From Bury St. Edmunds a very dif-
ferent story is heard—one of official shortcamings, sins
both of omission and commission, the grumblings at which
have been so loud and prolonged as to have become dis-
tincily audible in the far north. The show recently held
in that ancient town, even with all the prestige of a Royal
Agricultural Society, could only bring into the treasury
41801, and yet it extended over a longer time than the
Glasgow show, and had the additional excitement of a com-
petition of agricultural machines in the open field.

The show that has just been held in Glasgow brought
out the greatest display of agricultural appliances in the
shape of machines, implements, &c., known in the history
of the society. Including some few things which should
not have been admitted to the show-ground, there were
1344 entries, the highest number previously being 1101, at
the Kelso meeting in 1863. Never until the year just
mentioned had more than three figures been required to
indicate the number of such entries. Even at the last
Glasgow meeting, beld in 1857, there were only 610, and
the average has been from 350 to 500. Since then, how-
ever, invention, has proceeded with amazing rapidity, and
labour-saving appliances in the art of husbandry have come
into such request and use that the production of food may
almost be regarded as 8 manufacturing art; for, as a rule,
providing the seasonm is ordinarily favourable, it is almost
axiomatic that, so many pounds of coal being used, or so
much steam generated, or so many horse power developed,
so will be the bushels of corn, tons of hay, or pecks of
potatoes. And amongst the said 1344 objects entered for
show and now scattered abroad, there were not a few that
were deserving of, and received, very special and marked
consideration from thousands of farmers and others during
the time they were on view. Not all, but many of the most
eminent makers of agricultural implements in England, as
well as in Scotland, brought or sent their most recent in-
ventions, including those which had- been singled out at
Bury St. Edmunds for prizes or special commendation, and
duplicates of others which bave had a similar fate or
similar luck at the hands of the Paris Exhibition juries.

It is impossible for us to give any very detailed account
of the numerous exhibits with which the implement show-
yard almost teemed. Indeed, our allotted space in these
columns would not suffice for a mere enumeration of them ;
and all that we can even hope to do, therefore, is to give a
running comment on some of the more striking and more
useful objects ‘that caught the eye while making several
peregrinations from stall to stall during the three days of
the show. )

Not the least prominent objects amongst the implements
were the reaping and mowing machines. In this section
there were no fewer than twenty.two exhibitors, English
and Scotch, and including several who are nothing but ex.
hibitors, that is, they are not mazufacturers. Since the
year 1828, when Bell's invention was. practically given to
the agricultural world, and even since 1851, when McCor-
mick's American reaper was first exhibited in this country,
reaping machines have taken on many modiftications and im-
provements, varying with the notions of the various makers,
who are now not few. There was abundant varicty among
those exhibited on Glasgow Green last week, and almost
every machine found some practical agriculturists ready to
praise. The Beverley Iron and Wagon Company (Limited)
put in a modest appearance with two of their improved
patent reaping machines, with double self-acting swathe
delivery, one for three horses and the other for two, and
cutting, respectively, widths of 7ft. 6in. and b5 ft. 2in.
These Beverley machines are peculiar, in the fact that the
horses follow the cutting instrument, and the driver follows

* 1t is an Englishman, not & Scotchman, who writes.

all ; and thus a farmer only requires to open the gate of his
corn-field, and the reaper may enter and plunge forthwith
into the corn. The 3-horse reaper will easily cut from 20
to 30 acres per day. The fact that some 1600 of the Bever-
ley machines havo been sold in four years affords some
indication that they have gained a good character. But
the Beverley Company did not begin yesterday to make
these machines, nor even four years ago; for we overheard
a “ canny” Perthshire farmer say that he had used one of
them for fourteen years, and dearly he seemed to cherish it,
and talked of getting the recent improvements effected on
it, some of which are as recent as last harvest. The emi-
nent firm of Lillie, Goodlet, Elder, and Company, of Ber-
wick-on-Tweed, tread close on the heels of the Beverley
Company with their buckeye reaper and mower, and com-
bined reaper and mower, in which the double action is
obtained by a different arrangement of the mechanism.
They also have late improvements to speak of. Other well-
known firms, such as Brigham and Bickerton, of Berwick-
on-Tweed, Samuelson and Company, Hornsby and Sons,
Grantham, Walter A. Wood and Bisset and Sons, of
Blairgowrie, showed their latest and best forms of reaping
and mowing machines. With so much room for choice, and
80 much excellence both in workmanship and mechanical
arrangement of the parts, we think the intending buyer
would be severely taxed to make a selection of the instru-
ment which could truly be said to be the most perfect.

In ploughs, the display was perhaps not less complete.
The exhibits in this section were almost entirely by Scotch
tnakers, and in many instances the implements were so
sabstantial, well-constructed, and their parts so skilfully
disposed, that makers south of the Tweed may equal, but
we question if they can excel them. The ploughs ex-
hibited were almost endless in variety, and adapted to all
kinds of work that one can conceive capable of execution
by means of ploughs. Some were light and handy, and
workable by one horse, whereas others would require two,
three, or four horses to work them. Not content to have a
plough to do a plough’s work and nothing more, some in-
ventors and makers engraft a potato-raiser upon, and give
us some recent improvements in these adaptations. We
have no desire to be invidious, but we cannot refrain from
mentioning the firm of John Gray and Company, of Ud-
dingston, near Glasgow, on accouat of the great and varied
display of ploughs, upwards of twenty, observed at their
stall.

The display of steam.engines in motion was not great,
but those that were exhibited and at work were minutely
inspected, even to the extent, in one case of which an en-
gineer friend informed us, of taking the dimensions by a
foot rule, Three Lincoln firms put in appearance, well
knowing, or doubtless feeling, that Scotch engineers cannot
yet compete with them successfully in agricultural steam.-
engines. Robey and Company exhibited their single-
cylinder traction engine of 8 horse power, a portable
engine of 6 horse power, and two thrashing machines;
Ruston, Proctor, and Company had only one steam-engine
and one thrashing-machine; and in this respect they were
kept in countenance by their townsmen, Messrs. William
Foster and Company. Such of these engines as were seen
at work were greatly admired, as well they might be, for
it is not every day that pieces of mechanism combining
the strength, durability, workmanlike, and even, beautiful
finish and sweet, steady motion of the Lincoln engines
are seen by northern agriculturist. The thrashing-ma-
chines of Robey and Company seemed to be as durable
as they are simple in design, and doubtless they can
separate and clean the grain to perfection ; and we should
not feel much indisposed to expect the same of the one
shown by Ruston, Proctor, and Company. Foster and
Company claim improvements on behalf of their combined
finishing corn thrashing-machine, but we did not learn
what they were. As regards the Glasgow and Uddingston
firms, who exhibited engines for steam cultivation, we think
they could not do otherwise than admit that their profes-
sional brethren in the south had out-distanced them in this
epecialty.

Messrs. Williamson Brothers, the well-known Kendal
engineers, exhibited a 6 horse power portable steam-engine,
and a 4 horse power portable thrashing, shaking, and
winnowing machine ; but besides these they had their No. 5
whirlpool centrifugal pump, their No. 5 whirlpool blowing-
fan, and a vortex turbine-wheel of 60 horse power on 45 ft.
fall, each and all of which seemed nearly to ‘‘take the
breath " from the curious and inquisitive operative engi-
neers who got loose from their workshops on the third day
of the show, when the charge for admission was reduced to

Williamson Brothers and others which we have already
mentioned. Speaking of chaff-cutting machines, is there
not something mal & propos in the name? Chaff needsno
cutting, no matter what purpose it is applied to. We
would suggest a name more in accord with the work exe-
cuted by these machines, which is cutting straw or hay
into quarter or half inch or other lengths, for us¢ along
with other food in the byre or stable. E. H. Bentall, of
Maldon, appeared in strong force with his chaff-cutters, en-
couraged, doubtless, by his success at Bury, where he was
awarded prizes both for horse or steam and hand power
machines. We are informed that about 6000 of these
machines are sold annually, which is quite credible, con-
sidering that they will cut up from 1 ton 7 cwt. to 2 tons
5 ewt. per hour into lengths of three-quarters of an inch !

In the department of fanners, A. B. Childs, of London,
was far and away ahead of all competitors. His machines,
however, are designated patent aspirator seed-cleaners, the
price of which varies from 15l to 25/, Some of them are
made to work by hand, and others to work by steam or
water power. One of them which we saw in operation
claims to have improvements recently effected on it; there
is no doubt that it executed its work in a most effectual
manner, and without the loss of a single grain of any size,
An improved winnowing machine was also exhibited by
James Elder, of Corstorphine. In both these cases the
machines were recommended for trial by the judges.

Cake-breakers, malt-crushers, oat and bean bruisers, root-
pulpers, turnip-cutters, and other machines of a similar
character were exhibited in great variety, and of various
degrees in quality as regards workmanship and work per-
formed. Bentall, Richmond and Chandler, Brigham and
Bickerton, Picksley, Sims and Company, and several
Scottish firms, all made very commendable displays in this
department.

Mrs. Thomas Sherriff, of West Barns, Dunbar, had dis-
played at stand No. 96 a number of machines that might
almost be designated specialties. These were chiefly corn-
drills and sewing-machines, hand and broadcast. Two of
the machines are quite new inventions, and have been
specially singled out for recommendation. One of themis a
16-row lever corn-drill, with back steerage, land-measuring
index, and grass -seed sower, so that it is adapted for sowing
grain and grass seeds at the sametime. This was certainly
one of the greatest novelties displayed on the show-ground.
The other is a 3-row guano-distributor, to suit bean, potato,
and turnip drills, with drill-leveller to prevent the guano
and farm.-yard manure from mixing. Verily, if the earth
does not yield and bring forth her increase, it is not the
fault of the agricultural implement makers.

Drill-grubbers, drill-ploughs, drill-harrows, and harrows
generally, were exhibited by Scotch firms exclusively ; but
in the department of horse-rakes several English competitors
entered the lists, or English makers had their machines ex-
hibited by Scotch agents. This was the case with the Bed-
ford horse-rake, the makers of which (Messrs. Howard)
seemed to think Glasgow too far away from their famous
works, for they did not exhibit in a single department, and
the same is true of Ransomes and Sims.

Besides the machines and implements more or less directly
employed in the cultivation of the land, or in gathering in
the crops, there were exhibited many that are more espe-
cially intended for use in the kitchen or dairy. Among
these there were bread-making machines, butter-making
machines, churns, and other dairy utensils, and washing,
wringing, and mangling machines, the principal exhibitors
being Bradford and Company, Kent; Canadian Washing
Machine Company ; Pringle, Haughton, and Thompson ;
Hornsby and Sons; Picksley, Sims and Company ; Rich-
mond and Chandler; Main and Company; John Gray;
McCutcheon and Sons; Fleming, and Duftield. In most of
them there were displayed nice mechanical arrangements
for economising human labour.

Not exclusively for agricultural purposes were the weigh-
ing-machines that were exposed to view, and in these Glas-
gow makers greatly predominated. Various features of
excellence were noticeable, especially in those made by
Smith Brothers and Company, A. and W. Smith and Com-
pany, and Herriot and Company. The last-named firm
showed three or four novelties of construction or adaptation
which attracted our attention. As weighing-machines form
the specialty of this firm, excellence of workmanship and
constructive ingenuity should be looked for at their hands.
These points we found, but as we may, by and by, give
illustrations of these machines, we forbear at present to give
any simply verbal description of them.

The only other things we can find space even to mention
g are the extensive and excellent display of wire

a moderate sum. They learned that it was only

ry to in

go south to Westmorcland—no very great distance, truly—
in order to find something not * common or unclean ” in the
engineering line. Very few of the country people, how-
ever, could make either head or tail of the Kendal exhibits
under notice. By means of Williamson’s whirlpool centri-
fugal pump, a modification of Appold’s invention, water
can be continuously raised from a cistern, into which it
falls again with all the force of a natural cataract.

There was a very plentiful crop of chaff-cutters on the
show-ground, in only onc case, however, is there set up any
claim as to improvements, and that is by Messrs. Richmond
and Chandler, of Salford. The judges in the machine and
implement department have recommended that this machine
beput on trial ; their recommendation extends to many
other exhibits, such as the three machines shown by

i

and strand cable and other forms of strained fencing, and
the accompanying gates, together with models of various
sorts of buildings erected by the exhibitors, Morton and
Company, of Liverpool, in galvanised iron; W. B. Dick
and Company’s fire-extinguisher, which was seen daily in
practical operation on most highly inflammable materials ;
the great collections of domestic * nicknackeries” or me-
chanical utilities exhibited by Arthur Lyon and George
Kent, of London ; and the fire-clay goods of Messrs. Howie,
of Hurlford, Kilmarnock. .

The 1600.. given this year by the Highland and Agri-
cultural Suciety, in the shape of prizes, was given ex-
clusively to the stock, poultry, dairy produce, &c.; the
machines, implements, &c., bave ceased to received that
notoriety which results from prize-giving, and the makers
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depend entirely, therefore, upon the sales they can make in
the show-yard, and the orders which they can book,
together with the publicity which the act of exhibiting
brings to them and their respective businesses.

Such exhibition as the one held last week makes known
to us the fact that the manufacture of agricultural machines
and implements is largely carried on in many places
throughout the country, that it is almost, if not altogether,
one of our staple industries, and that it is carried on
in small out-of-the-way places that were not suspected of
any connexion with it, such as Maybole, Corstorphine,
Jedburgh, Banbury, Dunkeld, Blairgowrie, Tranent, Dun-
bar, Dalkeith, &c. It has also shown that townspeople can
be got to take an interest in such things as give delight to
the purely agricultural mind, and that they will attend the
exhibition and gain instruction from the same. Thanks to
the good weather and the excellent arrangements made by
Mr. Menzies, the new secretary, the whole show was a great
success, perhaps the greatest success the society has yet had.

We should not omit to mention that Professor W. J. M.
Rankine was one of the most active judges on the imple-
ment committee.

THE OHIO SUSPENSION BRIDGE.
To TrE EpITOR OF ENGINRERING.

Sm,—The interesting report of Mr. Roebling on the noble
structure which he has so successfully carried out at Cincin-
nati, will have been read by all English engineers with a feeling
of admiration, both for the bold of the ption and for
the ingenuity displayed in working out the various novel and
difficult points etail. Under these circumstances it will
appear ungracious to be critical; but as Mr. Roebling, in his
report, distinctly challenges the opinion of his professional
brethren, a little discussion cannot be taken amiss by any one,
and may serve to clear up some rather obscure statements in the

14

n]:(:' the first place, we think the inferred prejudice against the
adoption of the suspension system, about which Mr. Roebling
rails so bitterly, exists chiefly in his own imagination, and that
it does not at ail fairly re t the present state ofl?rofeuioml
opinion on the subject. On the contrary, we think if a problem
similar to that of the Ohio bridge presented itseif to an English
engineer, it would be solved in a very similar manner. As such
an instance, however, has not occurred in recent times, there is,
of course, no positive evidence one way or another, and any
attempt to base an argument upon what has been done under
different circumstances could ouly lead to false conclusions. A
band-box may afford ample protection for some deecriptioas of
traffic, whereas a strong packing-case should prudentislly be
insisted upon for some other; in this conntry we are, -
tively speaking, compelled, both by public opinion and by law, to

ive up bandboxes when the safety of the subject is concerned
1n the slightest degree.

The available strength of the Ohio bridge is, upon Mr.
Roebling's own data, as near as possible similar to that of a rail-
way station roof of the average comstruction adopted in this
country, the maximum load per super foot, exclusive of the
weight of the structure itself, being in both instances reckoned
at 301b. Again, the cross-girders transmitting the load to the
main cables of the Ohio bridge weigh bat 20 1b. per foot lineal,
whereas, by the Board of Trade regulations, we should be com-
pelled, in a railway bridge of similar width, to appropriate from
seven to eight times that quantity of metal in the same portions.
A comparison of weight for span with any existing or prorxed
bric}go in this country must necessarily, therefore, be perfectly

uselcss.

Owing, bly, to the limited space to which Mr. Roebling
cousidered it advisable to confine himself in his report, aud the
consequent want of full detail, it is difficult to reconcile some of
the statements advanced. Thus, in advocating the efficiency of
the stays, Mr. Roebling says: “ suppose the cables removed, or
¢ their connexion with the floor relaxed, the latter, in con-
“ nexion with the stays, would support itself.” This
theorem requires no demonstration, it the floor of the
bridge an be replied upon as forming a practically
unchangeable base to the triangular brackets com
of the stays, piers, and floor. But we are told that, “to
¢¢ allow for contraction and expansion, slip-joints are emploizd
‘ in the splices " of ull longitudinal girders in the floor, and that
“ one good result of thisis that the straight line of the tloor is
 always maintained, and the fastenings of the planking are
¢ pever affected.” Now it is obvious that if the slip-joints
operute as desigued, the whole of the strain on the stays, esti-
mated by Mr. Reebling at an ultimum amount of about 8000
tons, must be transmitted through the fastenings of the plank-
ing, and be taken up by the woodwork of the platform alone,
unassisted by the ironwork, consequently it can hardly be main-
tained that * the fustenings of the planking are never affected.”
The omission of any explanation of this apparent anomaly is
the more noticeable since attention is called to the fact of the
pier being of a different material to the stays. Granting, for
the present, the sufficiency of the floor for its im duties,
we now find oursel e have two

ves in another dilemma.
distinct systems, the stays and girders, and the cables, each
adequate to the support of a certain load, and the degree of
accuracy with which the gross load will be divided between the
two in the required proportions will be governed by the adjust-
ment of the several portions of the compound structure. We
do not see how the compensating action of the centre portion of
the cables, free from stays, will operate in the manner suggested
in the report in every instance. Thus, we might obviously
slack out any stay till the strain on it vanished, or we might
tighten it up till it ruptured. The proper time to cease tightening
would of course be when the unit strains on cable and stay
were similar ; at least this condition is assumed in the calcu-
lation of the ultimate strength of the bridge, and we should
like to know how it has been obtsined in practice.

There is another apparent discrepancy between Mr. Roebling'’s
theory and practice in the matter of the stays worthy ot notice.
With reference to the cables, it is remarked that “ the old say-
“ing *united, we stand, but, divided, we fall,’ applies Jiterally. A
4 group of small cables is subject to the danger of variableness

“in their individual motions, and perfectly uniform resistance
“is rendered impossible. One cable may break after the other,
‘ because they cannot be expected to act in perfect unison.”
Now, if a divided system of cables is not to be depended upon
even when their contiguity affords every facility for the adjust-
ment necessary to secure uniformity of strain, surely a liberal
margin is absolutely imperative in estimating the combined
strength of a number of cables, widely separated, at different
inclinations, and requiring separate adjustments, all of which
conditions obtain in the st:g:n of the Ohio bridge. What
guarantee have we, or what ce even is there, that they will
not break successively, as insisted upon when the main cables
are concerned? And yet the estimated strength of the Ohio
bridge is based upon the hypothesis of the simult: ruptar-
ing of 76 stays and 2 cables when the stays are considered to
offer a resistance similar, within & fraction, to that of the cables.
One of the advantages claimed for the solid cables is ¢ the
‘ gtiffness and rigidity thereby obtained, and their gowerful
“ horizontal action in bracing the centre of the span.”
it requires no calculations to make it evident that, if transverse
strength be required at any point of the structure, the duty
cannot be adequately sustained by a solid shaft about 1 ft.
diameter, such as the cable, even if it were not ruinous to the
tensional strength of that member, as it would in fact be. It
may be demonstrated that the radius of deflection of a beam,

within the elastic limit, will be o d ; consequently, taking

the modulus M=10,000 tons, the elastic strain ¢=15 tons per
square inch, and the diameter of the cable, d=1.04 ft., we bave,
by subatitution, the radius of the deflection curve—350 ft., or,
in other words, the 1100 ft. of cable forming the centre 8|

might be bent into a semicircle without affecting its elasticity.
Again, the force required to bend it will, in pounds per square
foot lungitudinal section of cable, be given by the equation—:-lb.

per square foot:ig“_p; whence, by substitution, we find a

force ot 8} Ib. peruqhunn foot alone would be required. Itis
obvious, therefore, that a force of merely a few ounces per
square foot could not be effectually resisted by the transverse
strength proper of the cable as a whole.

Bot, on the other hand, great rigidity of cable would but in-
tensify the difficulty of adjusting the stays to that portion of
the structure. Thas, taking a length of six bays of suspenders,
or 80ft.,, the no curvation of the cable in that length
would be 8%;6?:“&; and, since the mean radius of curva-
tion is about 1600 ft., whilst, as we have already shown, a radius
of 85(:f ft. ;jonuponds to a strain of 15 tons, it follows that an
error of adjustment amounting to f in. in 80 ft., or a straighten-
ing of the cable for that lenmg which is qm"t;

s cable fi , ible under
unequal distributions of load, since the stays and cables rest on

separate saddles, wonld impose an additional Strain of 15 X 350

600

=w tons ‘nr square inch on the cables,

hen all the complicating conditions of unequal loadings are
duly considered, we think the majority of our professional
brethren will agree with us that it is quite impossible to state
doﬁmtcelg the precise strain on any member of the Ohio bri
governed as it must be by the comparative elastic action of the
cables, stays, and girders. At anyrate, we think the assertion
can hardly be maintained that “no engineer is as safe in his
“ works as he who is competent to plan and execute a suspen-
‘ sion-bridge; there is no guess-work, no blind judging, but
“ abeolute certainty for him, provided he understands wgn he
¢ is about.”

. Mr. Roebling is enthusiastic, and indulges in a little specula-
tion conoerning en ng of the future, addressing himself to
‘“ the next generation of engineers, and not the present.” Cer-
tainly, if he wishes his arguments to have weight in the pre-
sent matter-of-fact age he mustcurb his peetical imagination,
and not base them upon nature’s doings. It is true most
animal and vegetable substances may be roughly considered as

Now | m:

—

Ten shillings per head of population can never be realised from
human excreta, unless the entire amount be obtained, and by
some persons 8s. 6d. has been considered the full value.
The profit realised by the irrigation meadows at Beddington
cannot, I believe, be fairly judged by the rent, at all events not
till the tenant’s first lease has expired. The Croydon Board of
Health were under an injunction for polluting- the Wandle
when first they commenced to irrigate, and were obliged, in con-
sequence, to take land and let it under disadvantageous circun-
stances. The commissioners appointed to inquire into the
utilisation of sewage (according to a paper by Mr. Latham
estimated the profit realised by the sewage (after deducting 6
per acre as the value of the land) at 4d. to 1d. per ton;
this, at 5000 tons per acre per annum, amonnts to 154 to 204
The value of the constituents of sewage has been estimated at
from 4d. to 2d. per ton, varying according to circumstances.
As to the efficiency of the irrigation system to purify sewage,
an'ymrerson who chooses to visit the Beddington or Norwood
ows may see that it flows off clear, vllucxd, -n.dnzluite free

from any noxious effluvia; if Professor Voelcher’s analysis has
discovered some impurities, in order fairly to compare one system
with the other, it would be n to have an analysis of the
sewage from the military depét at Warley, after it has been
passed through a bed of Spence’s magnetic carbide. I do not
suppose, however, that the disch foom the Beddington or
Norwood meadows would be a desirable water for domestic use,
at all events not for drinking; but land drainage, or water from
the surface of a meadow, seldom is. There is a vast difference
between a good potable water and & stream or river that is
simply inoffensive, and does not vitiate the atmosphere, and
again between the latter and town sewage. Fora water surgly
such portion as is required for drinking or cooking should be o
unquestionable quality, that has neither been subject to con-
tamination with sewage, however thoroughly purified, nor with
dnimge from meadows, or land in a high state of cultivation.

At m"y St. Edmunds the authorities, after trying various
schemes for purifying the sewage of their town (which, I have
been informed, contains but little sewage proper, as cesspools
and middens are extensively in use), have this year pumped it
up to & height of about 50 ft, for the purpose of irrigation. A
marked difference was apparent in the growth of the grass a few
weeks after the irrigating commenced, but whether the increased
produce will cover the expense of pumping, rent of land, and
other items, I am not at present able to say.

I am, Sir, your obedient Servant,
CuarLEs F. GowER.
Nova Scotia House, Ipswich, August 6, 1867.

THE ENGINE TRIALS AT BURY.
S5, —The ridieuie Tou. heap apon the engines tred at B
1r,—The ridicule you heap npon the engines tried at
which consumed more’ than 6%&;.'3‘ coal Q:thono powernprz;
hour, ought not to pass unnoticed by those delinquents who may
have extenuating circumstances to urge.

Your comparison of the trials with the “Derby” race could
only hold good if every engine and driver went through a long
and severe course of training. Few of us can afford so expen-
sive a prooess; but the rules of the society do not give us the
option as exhibitors of declining the trials.

You “confound the commercial engines;” but, with all the
experience of our great makers and prize-takers, how is it that
you never see a ‘‘ racing” engine in the hands of an agricul-
turist? Single slide-valves, un-jacketted cylinders, absence of
feed-water heaters is the rule. It was not always so; but ex-
periance has proved that simplicity is the great desideratum of
an engine which is constantly knockin‘f about the country, work-
ing in dust and dirt, fed with the muddiest water, and in charge
of a common agricultural labourer.

The engine of ours put on trial was run at home over the
brake with 14 1b. of coal per horse power, when we succeeded in
getting 2 hours’ work out of her, with which, baving no preten-
tions to a “ racer,” we were satisfied. We did not do so well at
Bury. ‘We were called on for trial at a late hour, and when our

at

made up of bundles of tubes, but 80 also may a | ive
boiler. For what possible reason, however, a vegetable, any
more than a boiler, should (since they both have varied func-

tions) be considered a correct ti” for an arched rib we leave | fire

Mr. Roebling to explain. We know from experimen’ that the
crushing resistance per uvit of area would be unaffocted by the
form of cross section, and theoretical consideration informs us
that one half of the transverse strength of the arched rib wounld
be forfeited by the substitution of & bundle of tubes for one large
one of the same diameter over all.

Although I have thus freely criticised the report on the Ohio
bridge, and pointed out the various juconsistencies contained
therein, it must be observed the arguments chiefly point to the
gaobabihty of an excess in the estimated strength of some 25 or

cent., whilst no objection has been raised to the conduct

of the design. On the contrary, no one could more fully appre-

ciate the value of the results accruing to the profession tl:om

Mr. Roebling's talent and perseverance than
Your obedient Servant,

Ax EngLisH ENGINEER.

THE DRAINAGE DISCUSSION.
To TEE EDITOR OF EXGINEERING.

Str,—In your last publication, Mr. Liernur calls my attention
to the fact, that when fmcal matter and remnants of kitchen
stuff have been withdrawn from sewer fluids, the remainder
cannot be very difficult to deal with. Where these constituents
have been entirely abstracted from sewage, there will doubtless
be little of an offensive nature left, at all events in our manu-
facturing towns. But how is this entire abstraction to be
accomplished? Such substances as rags, bones, and vegetable
débris may be kept from the sewers by a strainer, but the great
bulk of noxious matter in combination with the hquid that has
been used for cooking and other domestic purposes can never be
separated by such means. ‘The only use of a strainer is to pre-
vent the obstruction of house drains, and a sluggish flow where
water for flushing is not abundant. Fmecal matter may possibly
be withdrawn separately, by never allowing it to enter the drains,
but how is it possible to collect the entire amount of urinous
fluids, mixed as these are with the washings from streets, stable-
yards, and in combination with the waste water of domestic nse?

P tion was otherwise Our driver was in-
experienced and nervous; but with the feedwater unheated, a
single slide-valve, and with an ample firegrate uncontracted by
ricks (a8 is the custom with the racers when on trial), the
consumption of coal (7.6 lb. per horse power per hour) was not
so immoderate; and we venture to say that not one or the lead-
ing makers would guarantee their ordinary engines for a less
average consumption.

We declined the second trial, as we should have done the first
had the choice rested with us. To have had our engine on trial
in the middle of the show week would have caused us immense
inconvenience. Yours faithfully,

St. Peter’s Ironworks, Ipswich, E. R. axp F. TurNER.

7th August, 1867.

[When the Royal Agricultural Society offer prizes for the best
steam-engines, as tested according to their own absurd mode of
trial, and twenty or more makers enter their engines for the
race, one would suppose that the competitors would take care to
so construct and work their engines as to come off somewhere
near the winning-post. The leading makers do this; but the
geutlemen who are ‘‘ nowhere,” and who apparently do not wish
to be anywhere—so stubborn is their resistauce to the ordinary
principles of competition and to the teachings of the commonest
business experience—come whimpering with their * Pleass, sir,
“ mine was & sal engine, und ( only entered it as such.”
Mesars. Turner’s * commercial ” engine swallowed 74 1b. of coal
per horse power per hour at the brake at Bury. It requires a
racing engine to work down to 24 Ib. or 31lb., but it needs no
conjuring to keep under 6 1b. Messrs. Brown and May's double-~
cyhnder engine was the best of the ordinary * commercial”
engines tried at the late show, and they burnt but 4.15 Ib. of
coal for the same work. This had steam-jacketted cylinders,
although we inadvertently said, three weeks ago, that they were
not jacketted, but otherwise it had no complication, and, indeed,
no striking peculiarity. In fact, it was simplicity itself. We
are certain that balt-a-dozen makers, if not a dozen, would
guarantee, not only a better result than our correspondents

uttained at Bury, but a better than they got from the same
engine at their own works, viz., 141b. =5.61b. of coal per
24 hours

Lorse power per hour.—Eb. E.]
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RECENT PATENTS.

TrE following specifications of completed patents
arc all dated within the year 1866; and that year
should be given in ordering them, at the annexed
frices, from the Great Seal Patent Office, Chancery-

ane.

(No. 3176, 10d.) August Hermann and Henry
Brethauer, of New Haven, Conuecticut, U.S., patent
a method of discharging bilge water from vessels.
The apparatus they propose to use for this purpose
consists of a kind of centrifugal pump placed n a
casing constructed over an opening in the bottom of
the vessel. A sluice is provided for admitting the
bilge water into this casing and thence into the centre
of the pump, which latter revolves horizontally. The
pump consists of a hollow cylinder, having three or
more projecting chambers fitted with valves opening
outwards. The water will be discharged through
these valves when the pump is rotated ; but from the
nature of the arrangement we should think that but
a small percentage of the power applied to drive the
pump would be utilised.

(No. 3178, 1s. 2d.) William Horatio Harfield, of
2, Royal Exchange-buildings, patents a form of chain-
cable holder, and also an arrangement of driving-gear
for capstans. In this latter the capstan is driven by
a pair of horizontal engines fixed to the underside of
the deck on which the capstan is placed, the object of
using ““ overhead ”” engines in this way being to leave
the deck space clear.

(No. 3186, 1s. 6d.) George Haseltine, of 8,
Southampton-buildings, patents as the agent of John
Gould Perry, of South Kingston, Rhode sland, U.S.,
numerous lmprovements in the details of reapin
and mowing machines, which could not be describe
without reference to drawings.

(No. 3187, 8d.) Ferdinand Kohn patents, as a
communication from Frederick James Vivian Minchin,
of Aska, an arrangement of machine for cutting sugar
cane into thin slices preparatory to the saccharine
matter being extracte(r from it by Roberts’s diffusion
process—a process which has been already described
In ENGINEERING.

(No. 3189, 8d.) William Haden Richardson,
of Glasgow, patents the employment in the pud-
dling process of a tubular “rabble,” through which
air or gas is forced into the metal under treatment.
The use of a tubular rabble in this way is obviously
an infringement of Mr, Bessemer’s patents. Our
readers will find some further remarks on Mr. Richard-
son’s plan on another page of the present number.

(No. 3197, 1s.) Thomas Bridges and Joshua Big-
wood, of Wolverhampton, patent the application to
a boiler furnace of a kind of box-shaped firedoor, the
back and front plates of this door being perforated,
and the corresponding perforations of the two plates
being connected by perforated tubes. The passage of
air through these tubes is regulated by a sliding plate
placed over their inner ends, and it 1s intended that
the air entering them should pass out through the
perforations in them, and should become heated by
circulating in the hollow firedoor before entering the
furnace through the holes provided for the purpose.
We fear that the amount of heat thus imparted to
the air would be exceedinily slight. An arrangement
for admitting air through hollow castings placed at the
bridge of the furnace is also included in the patent.
This is not new.

(No. 3200, 8d.) John Toward, of St. Ann’s-row,
Newcastie-on-Tyne, patents a form a brick-making
miachine, in which the clay *is fed into a series of
moulds formed round the circumference of a wheel,
which revolves vertically round a hollow axis. The
bottoms of the moulds are formed by the ends of
a series of radial arms, which turn round an axis
eccentric to that of the wheel, the positions of the two
axes being such that the clay is thrust out of each
mould in turn as it arrives at the lowest point of its
rotation.

(No. 3203, 2s.) 'Thomas Jonas Chubb, of Brooklyn,
U.S., patents a method of manufacturing steel or steely
iron direct from the ore, and also some forms of furnace
for carrying out the process. According to this plan,
iron sand or iron ore, pulverised and artificially ‘)ugﬁed,
is taken and mixed with carbonaceous and glutinous
substances, and then formed into balls or lumps ; or the
ore and carbonaceous substances are placed loose into
the furnace. The furnace in which the conversion and
melting down of the metal is carried on consists of a
long tgbular chamber divided into two compartments,
the upper one being termed the carbonising and the
lower one the melting chamber. The whole of the long
tubular chamber is inclined, so that the materials may
readily be shifted down from the top to the bottom.

The patent also includes some special forms of gas fur-
nace and other details for carrying out the process.

(No. 3206, 4d.) James Barwick and Samuel Tindall,
of Silvertown, patent forming packing for piston-rods,
&c., of hard india-rubber or ebonite, reduced to dust
or shavings and mixed with oil or grease. The mixture
is applied to the rod to be packed betwen layers of
spun yarn or other fibrous material, or it is filled into
tubes of coarse linen, these tubes being coiled into the
stuffing-boxes and compressed by the gland in the
ordinary way.

(No. 3207, 8d.) William Clark, of 53, Chancery-
lane, patents, as the agent of Auguste Gerin, of 29,
Boulevart St. Martin, Paris, an extraordinary form of
rotary engine. This consists of-a number of cylinders
projecting tangentially from a casting fixed on a central
axis. Each cylinder is furnished with a piston, the
rod of which carries a weight at its outer end. The
pistors of each pair of diametrically opposite cylinders
are connected by a metallic cord, and it is intended
that the motive power shall be obtained by admitting
steam into each cylinder in succession, and thus suc-
cessively forcing the pistons. outwards, so as to obtain a
preponderance of weight on one side of the axis. Each
piston, on being projected outwards, would draw in
the piston of the cylinder opposite to it. We fear
that there will not be many engines constructed on
this plan.

(No. 3210, 10d.) Robert Duncan, of Port Glasgow,
patents arranFements for applying auxiliary power to
sailing vessels. Mr. Duncan proposes to fit up one
or more of the ship’s boats with screw engines, these
engines being supplied with steam from boilers situated
on board the ship itself. The boats are to be secured
alongside, and are to be used for towing the vessel
when she is becalmed.

(No. 3212, 8d.) Paul Emile de Wissoeq, of 11,
Rue Richepanse, and Count Louis Kraswiski, of 22,
Rue de Penthiere, Paris, patent methods of treating
the ores of metals, of whicl the sulphates are soluble in
water, with a view of obtaining the metals in the state
of oxides. According to these processes, the metals
under treatment are first brought into the state of
sulphates by roasting, and the sulphate is then dis-
solved out and converted into hydrochlorate by mixing
it with hydrochlorate of soda, and exposing the mix-
ture to a temperature of 7° or 8° below zero Centigrade,
or by mixing it with hydrochlorate of lime. The
oxide of the metal is obtained from the hydrochlorate
by the admixture of lime, which replaces the oxide,
the latter being deposited in a minute state of sub-
division, Some forms of furnace for roasting the ore
are included in the patent.

THE NEW LIME-STREET STATION,
LIVERPOOL.

Tue London and North-Western Railway Company
have for the past three years been engaged in carrying
out some of the most important works which bhave
ever been undertaken in the history of the company.
Among these, next to the immense viaduct over the
Mersey, at Runcorn, the progress of which we have
chronicled from time to time, 1s the construction of a
entirely new terminus and hotel at Liverpool. The
present station was erected in 1836 by the Liverpool
and Manchester and Grand Junction Railway Com-
panies on the site of the old cattle-market in Lime-
street. The front is ornamented by thirty-six three-
quarter columns of the Corinthian order, and bas four
large entrances. The offices recede under a portico, ap-
proached from Lord Nelson-street, which is sustained
by a long colonnade of Doric pillars, and above which
is an extensive balcony. ¢ present roof of the
station is arched, and is formed of iron, and spaced
with windows. The girders terminate at the east end
in seven perforated and elaborately traced iron circles
whichspring from the buildings on the north side,and are
suﬁ)ported at the opposite extremity on strong cast-iron
pillars. For many years the station was found to be most
admirably adapted to the purpose for which it was de-
signed. But of late years the number of traius requiring
to be marshalled and despatched was found to be too
great for the capacity of the old terminus. The trains
now arrive and start every few minutes, the aggregate
of the departures averaging nearly 2000 daily. Now
all the old arrangements are to be altered, by the
heavy work of extending the superficial arca of the
station, and crecting on the foundation of the old
one of the most costly and capacious termini of
modern times. It is intended that a vast hotel,
similar to the Westminster Palace and other first-class
hotels in London, shall stand on the frontage now
occupied by the booking and other offices. But it is
not considered advisable to proceed with this part of
the work until the station works have been first com-

pleted. A large number of men have been employed
in pulling down the houses in the streets adjoining
the station, and others in doing the necessary excava-
tions, and this part of the work is now almost com-
pleted. Indeed, considering the magnitude of the
works, everything is in a very forward state. At the
south side a new line of rails has laid down, and a
new platform constructed, together with a temporary
roof thrown over. One of the strcets which the
company had some difficulty in obtaining possession
of was Hotham-street. It has now been closed against
carriage traffic, and, as agreed upon with the
Liverpool Corporation, the a%om any are putting
up a foot-bridge, which is intended to be a con-
tinuous lattice girder with a column dividing it in
the centre into two spaces. The booking-offices will
occupy the space of the old refreshment-rooms, and
will open out upon a platform of 50 ft. in width, ex-
tending from the departure to the arrival side, the
proposed hotel being on the right, and underneath it
the new refreshment-rooms. Four of the principal
platforms will branch to the left in the same way as
those at the Cannon-street station. These platforms
are in course of formation, and they will shortly be
completed. One of them has been already opcned.
Formerly the trains were all drawn into the Edge-hill
tunnel by horses. At present this is done by a loco-
motive engine stationed at Lime-street, and when the
cenlargement of the station is finally completed, it is
intended, with the view of facilitating the arrival and
departure of trains, that all trains shall be despatched
up the tunnel to Ed%e-hill by engines of great power.
The new station will have six distinct lines of rails
running the entire length for the despatching and re-
ceiving of trains, and the platforms to them will be
broad and commodious.

The roof of the enlarged station will be an im-
portant engineering work. It has been designed
by Mr. Baker, chief engineer to the London and

orth-Western Railway Company, and it will be
constructed of iron and glass in one clear span,
and will be one of the largest in the world. I.)Mr
Baker has not failed to make it remarkable for bold-
ness of conception and gracefulness of outline. It
will be a work of no slight character to throw such a
roof over a station where the despatch and arrival of
trains is almost continuous. The Darleston Iron
Bridge and Roofing Company (Limited) have, we
understand, been entrusted with the erection of the
first half of this colossal wrought-iron roof.

THE SOCIETY OF ENGINEERS.
To THE EDITOR OF ENGINEERING.

Str,—Having seen the reply to Mr. Thomas Hughes, M.P.,
upon his in%-.‘liry regarding the granting of a royal charter to the
Society of Engineers, I regret to see that the Government
should bear out the Board of Trade in their only objection to
graat our society a rolyal charter, as the name is * 8o closely re-
sembling that of the Institution of Civil Engineers.” This seems
to me to be an assertion which is quite incomprehensible to
ordinary minds, for how can two names of two associations of
engineers be more dissimilar, unless we entirely leave out the
name of engineers, which suggestion was certainly made by the
Duke of Richmond when we waited upon his Grace, the other
day, regarding the charter.

ut although it is the general wish of our members to obtain
a royal charter, I am sure that no one would consent to change
the name of our society by replacing the word *‘ engineers ” by
something else ;in fact, we might as well be asked to change our

rofession. That the two names, the ‘Institution of Civil
ingineers ” and the * Society of Engineers,” are very dissimilar
is 80 plain, that I shall not attempt to give further explanation
upon this point ; but it is perhaps not so well known that papers
read and discussed in the * Institution ” are almost exclusively
confined to civil engineering, whereas the majority of subjects
brought before the * Societ{‘” are more particularly conficed to
mechanical engineering, although now and then papers on civil
engineering are also read and discussed.

8 seems, therefore, unfair that the two associations of engi-
neers, representing the two main branches of engineering here in
London, should not be entitled to enjoy the same privileges ; and
if the only objection brought against the * Society ™ holds good,
it would seem to indicate that hereafter members of the Society
of Engineers are hardly entitled to call themselves engineers, or
use the name at all, a mon?oly which I am sure the members
of the Institution of Civil Engineers would not wish to claim,
nor could it ever be maiutained if they did.

I am, Sir, your obedient Servan
Lewis OLricK, M.L.M.E.
27, Leadenhall-street, August 8, 1867.

Qur correspondent 18 not justified in saying that * the
Government has borne out the Board of Trade,” since no refusal
of the charter Las been communicated. Mr. Cave, the Vice-
President of the Board of Trade, spoke only for his own de-
partment.—Ep. E.]

METALLURGY IN Prussia.—ln 1837, the quantity of pi
iron made in Prussia was 82,137 tons. In 1846 the total ha
grown to 96,766 tons; in 1856, to 330 740 tons; and in 1865,
to 740,222 tons. There has been a corresponding increase in
the production of rolled iron-and rails in Prussia. In 1837, this
production attained a total of 58,721 tons; in 1846, it had grown
to 129,665 tons ; in 1856, to 274,411 tons ; and in 1865, it stood

at 404,294 tons.
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PNEUMATIC PUDDLING.

SoMr experiments have been made in Glasgow in

puddling iron with the aid of a movable blast-pipe
called a “ tubular rabble,” not that it is used to bring
successive portions of the melted pig up to the surface,
to be acted upon by the open air, Eut it resembles a
rabble in appearance, and its end is dipped into and
moved about in the metal so as to introduce the com-
pressed air in streams at all parts of the charge. This
use of a movable blast-pipe is described at some
length in the Practical Mechanics’ Journal as “ The
Ric n Process.” It is covered, however, by Mr.
Bessemer’s patent of December, 1855, which was for
“ improvements in the manufacture of iron” (not of
steel), and from the specification of which we make
the following extracts :
. . .. “[ use a reverberatory or puddling furnace
“ similar to those in general use, making the hearth,
“ bowever, a little deeper ; and on the sides thereof, at
“ any convenicnt distance apart, 1 place hollow fire
“ lunps having a hole or holes therein below the level
““ of the metal ; or, i» liex theregf, I use ome or more
« pipes which have their lower ends inserted in the
“ fluid metal, for the purpose of conducting streams of
“air intoit. The charge of iron, baving been put in
“and piled up, as is usual in puddling furnaces, is
‘ allowed to melt slowly and run down on to the
“ hearth ; the air from the blowing-machine is then
“ turned into branch pipes leading into the hollow fire
“ lumps before referred to, or info the pipes which dip
¢ direct info the iron, meanwhile the workmen should
“rake the metal about with an implement in the
“ manner generally practised, until the iron is in such
‘“a condition as _will allow the balling operation to
““ be carried on, after which the squeczing, shingling,
“ or other processes common to the manufacture of
“ har-iron, may be proceeded with.”

Again:

... “ When the workman (who moves the iron
‘ about with a tool as usual) judges that the iron is
“ sufficiently freed from its impurities, he may form it
“into balls in the manner now commonly practised.
¢ Should it be preferred o force air into and bellow Iﬁe
“ surface of the fluid iron by means of pipes, I make
« opé/x.xingsji‘n the sidewallsof the fumaé{a', throughwhich
“ 1 insert LOOSELY the fireclay pipes, which may he
“ made and connected to the blast pipe in the manner
¢ hereinbefore described, and represented at Fig. 6,
“ gheet A of the annexed drawings, so that the pipes
“may be put inlo or taken out of the furnace as re-
“ quired.”

‘{ . . . “In the methods hereinbefore described, of
“ carrying out my improvements in the manufacture
“ of iron, I have sought to adapt them to the other
* processes of the manufacture as at present generally
“ practised in Great Britain, and whereby the said im-
“ improvents may the more readily be brought into
“ operation; but I wish it to be understood that,
“ except in such cases as the aforesaid adaptation may
* be found expedient, I carry out the refinement of
“ pig or crude iron by a single process, and cast the
“ same into ingots suitable for rolling at once into
“ bars or rods.”

Mr. Bessemer having mentioned, in his specification,
that steam as well as air may be employed, finishes

with the following disclaimer : “ I am also aware that
“ steam has been. forced into fluid cast iron when under-
« i}ing the puddling process, by a workman using
“ Rollow or tubular rabble. And I am also aware
“ that it has before been proposed to employ a series of
“ sliding-tubes through the ui)per part of a puddling
“ furnace, for the purpose of blowing streams of steam
“in contact with the fluid metal in such furnaces ; and
‘T mention these facts in order to state that I make no
“ claim to the introduction of streams of steam into a
“ puddling furnace where iron is undergoing the process
“of puddling; but what 1 do claim is, forcing air
“« intgd c;r below the surface of fluid crude or cast iron in a
 puddli raace, thro assages, pipes, or tuyeres,
“ the o‘ggg of wbiehl;‘i'e ‘:itmd below the suyrface
“of the fluid metal.”

In all Mr. Bessemer’s early experiments in making
malleable iron, an iron pipe having a piece of burned
fireclay at one end, amg a flexible pipe at the other,
was used to convey the air into the molten iron ; the
clastic pipe allowed the blast pipe to be put down into
the iron or withdrawn at pleasure.

Why does Richardson use a rabble to convey the
air into the iron, or, rather, why does he call the blast-
pipe a rabble at all, since it is not used as such ; for he
says,  As soon as the blast is withdrawn, the charge
‘18 stirred about in the ordinary way by a common
“ rabble until the iron has separated from the cinders
“in lumps, after which it is collected and balled up in
“ the ordinary manner” ?

Indeed, if the hollow rabble were used to stir the
metal after the blast is turned off, the orifices in it
would be immediately filled up. So Mr. Bessemer
used a movable pipe, or pipes, which were withdrawn
when the blowing was not required any longer, and
used an ordinary rabble to ptl:i%le with.

Mr. Richardson has used a blast of 51lb. or 61b.
per square iuch, keeping this on about 64 minutes
and then puddling with a common rabble for half an
hour longer. The average time of his heats, with
4 cwt. charges, and including melting, was 1 hour 11
minutes.

THE CORLISS ENGINE.

It will be interesting at this time to know what has
been done in the wai of introducing the Corliss engine
into this country. The first engine of this description
sct up in the kingdom was by Mr. Corliss himself, at
Pirie’s paper-mills, Aberdeen. Since then Mr. Robert
Douglas, of Kirkaldy, has made and las in hand the fol-
lowing Corliss engines : six with 24 in. eylinders each,
four of 18 in. cylinders, four of 16 in., one of 26 in.,
one of 25 in., and one of 20 in.—seventeen in all.

Next to Mr. Douglas, Messrs. Hick, Hargreaves
and Co., of Bolton, have been the leading makers of
Corliss engines. They - have made a single-cylinder
condensing engine of 40 in. cylinder and 5 ft. stroke,
for Maleolm, Ogilvy and Co., of Dundee ; a condensing
engine with a single cylinder, 30 in. by 5 ft. stroke, for
Wallis and Pollock, of Cork ; a condensing engine
with a single 20 in. cylinder and 4 ft. stroke, for
Whiteley and Sons, of Halifax; a non-condcnsing engine,
with a 16 in. cylinder, 3 ft. stroke, for Mr. Mackarel,
of Bolton; a non-condensing engine, with a 24 in.
cylinder and 3 ft. stroke, for the maker’s own works ;
a condensing cngine (second order), of 24 in. eylinder
and 4 ft. stroke, for Messrs. A. Pirie and Son, of
Aberdeen; a surface-condensing engine, of 24 in.
cylinder and 4 ft. stroke, for Woolwich Arsenal; andtwo
more of the’same size, for the same establishment, being
a second order ; a condensing engine of 20 in. cylinder
and 4 ft. stroke, for a spinning-mill in Ireland; a
non-condensing engine with a 24 in. cylinder and 3 ft.
stroke, for Messrs. Platt Brothers, of Oldham ; a con-
densing engine of 36 in. cylinder and 5 ft. stroke,
for James Combe and Co., of Belfast ; two surface-
condensing engines of 20 in. cylinders and 4 ft. stroke,
being a second order from Dugdale Brothers and Co.,
of E?ackbum; a condensing engine, of 15 in. cylinder
and 3 ft. stroke, for Dickinson and Co.; another, of
18 in. cylinder and 4 ft. stroke, for Turner and Co.;
another, a beam condensing engine, of 34 in. cylinder
and 7 ft. stroke, for Mr. Briggs, of Bolton ; a non-con-
densing 24in. cylinder, 4ft. stroke, for Mr. Windley,
of Nottingham ; and one, a non-condensing engine, of
18 in. cylinder and 4ft. stroke, for Wrigley and
Sons, the great paper-makers at Bury.

Besides these, Messrs. Losh, Wilson, and Bell, of
Gateshead, Newcastle-on-Tyne, have made a pair of
surface-condensing Corliss engines, of 38 in. cylinders
and 5 ft. stroke, for Messrs. lllingworth and Sons, of
Bradford, a condensing engine, of 22 in. cylinder and
3 ft. stroke, for Titus Salt, Sons and Co., of Saltaire ;

—

Co., of Blackburn; a condensing engine with 18 in.
cylinder and 4 ft. stroke, for the Forfar Flour Mills ;
and a condensing engine with 30 in. cylinder and 5 ft.
stroke, for John Shaw and Sons, of Halifax.

Besides these, Messrs. Carmichaels, of Dundee, have
in hand five Corliss engines for factories in their town ;
and Manlove, Alliott, and Co., of Nottingham, and the
Reading Ironworks Company—the latter a non-divi-
dend-paying concern, however—have each made one,
both non-condensing, the former 16 in. cylinder, 3 ft.
stroke, the latter 11} in. cylinder and 2 ft. stroke.

WOOD-WORKING MACHINERY AT
THE PARIS EXHIBITION.

THE reports of the English jurors at the Paris Ex-
hibition, as we announced, some weeks before their
appearance, that they would be, are being printed in
the Illustrated London News, and we quite agree that,
considering «// classes of exhibits, no better medium
could have been selected by the Government. Last
week, however, we find the report of Colonel Anderson,
of Woolwich Arsenal, upon iron and wood working tools.
Colonel Anderson, without intention, we are sure, has
committed a grave injustice to the principal exhibitors
of wood-working machinery, the only exhibitors who
gained even a silver medal—the highest medal granted
to exhibits in this class. These makers are the first and
leading English constructors of wood-working ma-
chinery, Messrs. Samuel Worssam and Co., of 304,
King’s-road, Chelsea, London, S.W. Colonel Anderson
does not even mention them, but awards his chief praise
to a rising and very deserving provincial firm, and
afterwards picks out a couple of London copyists of
Worssam and Co., firms whose names are so little
known that we are justified in forgetting them. We
know Colonel Anderson too well to believe that his
report had any intentional leaning towards any firm,
but we are not the less compelled to point out that
the very first house in the trade, the only house that
received the silver medal at Paris (the highest medal
riven for wood-working machinery), is wholly omitted
rom his report, and that certain new and compara-
tively unknown London firms, who have done nothing
but copy them, are awarded a_prominence wholly un-
deserved, and which the jury did not in any way re-

cognise.

LORD H. LENNOX AND «“THE
ENGINEER.”

TrE Secretary of the Admiralty has been well
laughed at, this week, for having mentioned, although
he did not quote, that laughing-stock of our profession,
T'he Engineer, in the House of Commons. ﬁ was true
that he mentioned it only to condemn it, but he might
as well have fired his broadside at the Bumblepuppy
Gazette. Most of the leading members of our pro-
fession, as we are in a position to know, never see the
paper, and the younger members make it the cruel
sport of egregious hoaxes, which it swallows with
an avidity almost incredible, until these are identified
by chapter and verse. The only explanation of the
fact that its name is ever heard "at all is afforded by
its astonishing blunders, and by the circumstance
that it is living upon a past reputation for accuracy long
since forfeited. How could ford H. Lennox even say
that “ The Engineer drew a very vivacious, but not
“ve comPlimentar’v, picture of the statements he
“ had made” P As if it mattered whkat that shallow
vehicle of incompetency, Irish bulls, and atrocious
blunders might ““draw.” Tke Engineer is. the paper
which invented the ridiculous report, last year, that
Mr. Fowler, the president of the Iustitution of Civil
Engineers, and the engineer in chief of the Metro-
politan District Railway, bound hand and foot by Aect
of Parliament, was nevertheless about to make his
railway in_open cutting along the Thames Embank-
ment! The editor of the paper had, he said,
actually seen the drawings of the proposed cutting,
and this when none existed, and when, indeed,lfe
had no admittance to the engineer’s office. The same
paper invented the still more ridiculous report that
the six streets converging in the Place de I’Europe, at
Paris, had, for many years, crossed the Western Rail-
way on a level, and devoted a whole column to the
imaginary horrors of such a state of things. Thesame
journal also brought out that famous hoax, *the
JRumb]e engine,” with full-page engravings, as actuall
designed “for one of our great English lines,” and,
although it was ridiculous to the locomotive engineer,
pronounced it, in almost so many words, a monument,
of knowledge and skill. This was no ordinary slip—
and, Heaven knows, Qhere are slips cnough, every

a pair of surface-condensin%en ines, of 32 in.
cylinders and 5 ft. stroke, for Dugdale Brothers and

week, in this extraordinary publication—but it was
elaborated with all the editorial and typographic
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energy of which a paper in its second childhood was
capable. Then came a thundering leading article, at
the beginning of the year, nine columns long, which
sat not many, it is true (for but few saw it), in a roar,
for its enormous ignorance and defiance of all grammar
and rhetcric. Later, it printed a private and confi-
dential paper, not obtained by any addressor energy, but
circulated freely among a few supposed friends, a paper
marked “ private and confidential” as plain as pen and
ink could mark it, and, if we are not misinformed,
the journal in question is already in the hands
of the lawyers for a disgraceful libel which it after-
wards published in connexion with this document.
More lately it has covered itself with laughter for the
wretched reports which it has given of the Paris
Exhibition, in which so many articles are incorrectly
described, and in many' cases English manufac-
tures are grossly disparaged, through either sheer
ignorance or the most unpatriotic mtention. Last
of all came its report of the Royal A,Ericultural
Show at Bury, a report which could only have been
written by a lunatic or a drunken man—a reJ)ort
which abounded in the most egregious blunders,
beyond even the belief of any engineer, unless he read
them for himself, and which has at last overthrown, in
the minds of the faithful public, nearly all the conf-
dence which a past reputation had won. The
Engineer is to-day the laughing - stock of the
upils in three-fourths of the offices in the king-
Eom; and yet this is the paper which Lord H.
Lemnox, no doubt confounding ZThe Engincer of
1867 with that of 1862, actually mentioned in
the House of Commons as defending that abortion,
the Henwood scheme. This scheme was, intrinsically,
too unsound to receive any intelligent support, and 1t
has been accordingly shelved at the Admiralty,
although the real reasons do not appear so plainly 1n
Lord ﬁ Lennox’s reply to Mr. Hanbury Tracy. Itis
not because Henwood did not know how to calculate
rightly his draughts and displacements that the
Aﬁmiralty rejected him, although these might appear
ood reasons for sending him about his business; but
that his whole notion oF making a first-class iron-clad
fleet out of half a hundred half-rotted timber ships of
the line, all of them slow ships on the mile,'was too
obviously ridiculous for any serious consideration.

THE WILSON FURNACE.

Tae Wilson furnace—in other words, the down-
ward-draught uddlin% furnace—has been stamped
with the broadp seal of success. At the Bolton Iron
and Steel Company’s Works this furnace is puddling
20 cwt. of blooms from 21} cwt. of pigs, and this with
but one ton of coal, and this again without smoke.
Nothing like this has ever been known before in
puddling. Mr. Wilson has stood by his furnace from
first to last, and is now making the reasons of itssingular
success understood. 1t is simply by the aid of the
down draught that he properly mixes the gas from
slack coal with air. 'We have written searching letters
to Hick, Hargreaves and Co., of Bolton, and to others
interested in supporting, and to others still interested in
opposing, this new claimant to favour, and we are bound
to admit that the replies are such as convince us that
it is at last achieving wonderful results. Tt is fiving
a ton of puddled blooms to a ton of coal, and that
without smoke, and with but a minimum of waste
of metal, say 21} cwt. of pigs per ton of blooms.

The Wilson furnace is the most extraordi -
vention of its class yet brought out, saving nearly, if
not quite, half the ¥uel commonly employed for the
same purposes. We write after having corresponding
closely with Hicks, Hargreaves and Co., the Bolton
Steel and Iron Comiang,' and other large firms in a
position to know all the facts.

NOTES FROM INDIA.

It is stated to be the intention of the Messageries Im-
périales to establish a new line of steamers between Suez
and Bombay, and another line from Suez to Point de Galle,
Saigon, Hong-Kong, and Yokohama.

A vein of silver has been discovered in the Sir Khunee
Hills, in the native state of Rewa. The Maharajah has
given orders for the commencement of mining works.

Lieut.-Colonel T. G. Glover, R.E., officiating Director-
General of Telegraphs in India, has obtained sick leave tof
England. DMajor Murray, Deputy Director-General o
Telegraphs, will officiate for him during his absence.

Major Smith, R.E., acting-director of the Persian branch
of the Indo-European Telegraph, hus reported that the
double line has now been completed through Persia, and
the Persian route is now open by day and night, and is in
good working order. As the charges by messages by this
route are considerably less than vid Turkey, the public may
now make more extensive use of it.

The Peninsula and Oriental Steam Navigation Com-

pany’s new dock at Bombay was opened on June 17, but
the channel leading to the entrance has yet to be con-
siderably deepened.

The site for another new light-house at the entrance to
Bombay harbour has now been settled. It is to be erected
about 1} miles S.W. by 8. of the existing Colaba light.

The Government of India has published the fact that it
considers the general results of the employment of British
soldiers on the Murree and Abbottabad road, during the
season of 1866, to be highly satisfactory, and is of opinion
that their re-employment on similar duty during the en-
suing season is very desirable.

The Secretary of State has ruled, in a recent despatch,
that an uncovenanted servant of the Government is not
entitled in all cases to the full amount of the pension pro-
portioned to his length of service. Such a reward must be
held out to *“ approved service” only. This decision is one
which will scarcely give satisfaction to the uncovenanted
service, to which the engineers sent. out from this country
all belong; for, so far as we are aware, no definition of
‘ approved service” has ever been made. The pension of an
uncovenanted officer will, therefore (says the Englishman),
for the future depend upon the favour of his departmental
superior for the time being.

The Exhibition of the Bengal Photographic Society, next
December, is to be open for photographs taken within the
previous two years, and a smaller number of pictures will
be required to gain the prizes. The viceroy has offered a
gold medal for the best single photograph, whether portrait
or landscape, by whomsoever taken. Mr. Grey, the lieu-
tenant-governor, will give a gold medal for the best series
of six landscapes taken in or out of India by a member of
the society. The society’s prizes are offered only to its own
members. The secretary will present a silver medal for a
series of six good transparencies suitable for the stereoscope
or magic lantern, taken either in or out of India, open to all
photographers. :

A bill of great importance to the coffee-producing districts
of Wynaad has been brought before the legislative council.
Hitherto, one of the greatest drawbacks to the prosperity of
the Wynaad has been the want of suitable roads to the ports
of shipment, and many and loud have been the complaints of
the planters in consequence. Of late, however, Government
has actively helped them, and soon it is hoped that the main
roads now in course of construction will be finished. The
present bill is intended to induce the planters themselves to
complete the system of communication, by empowering them
to levy tolls on cross-roads constructed by them, from their
estates, 80 a8 to reimburse themselves, in a measure, for the
outlay in construction, and to provide funds for their main-
tenance. The measure is considered, by those most inter-
ested in it, to be a very desirable one, and one that has
every prospect of proving both practical and useful.

Mr. A.J. Stuart, acting head assistant-collector, Kistna
district, reports that he has visited the villages in the neigh.
bourhood of Juggiapettah, in which it is hoped that coal
may be found, but could not learn that anything was known
on the subject to the natives. He offered a reward of twenty
rupees for any information, but hitherto without success.
He also made a collection of specimens from all the rocks in
the neighbourhood, and an index referring to the places
where they were found, as well as a geological map of the
country, so far as he was able to name the specimeus found.
Mr. Stuart also dug in several places, as indicated by Major
Applegarth, but was soon obliged to stop by coming to
water. He nowhere found anything to lead him to hope
for success, He found a considerable quantity of a soft
white rock, which would be suitable for the manufacture of
porcelain, and he proposes to send specimens of this to Dr.
Hunter, for trial at the School of Arts.

THE SOCIETY OF ENGINEERS.

THE following is a copy of a petition, lodged by the
council of the Institution of Civil Engineers, against the
petition of the Society of Engineers for a royal charter,
empowering them to sue and be sued as a corporate body,
and to hold property of the ‘annual value of 10004 yearly,
privileges which can, of course, be taken at will under the
Companies Act of 1862 :

To the Queen’s Most Excellent Majesty in Council,

The humble petition of the Institution of Civil Engineers
humbly showeth,—That the Institution of Civil Engineers
was originally established in the year 1818, and by a
charter granted by his late Majesty King George the
Fourth, and dated the 3rd day of June, in the ninth year of
his reign (being the year of our Lord 1828), after re-
citing, among other things, that Thomas Telford, Esq., a
Fellow of the Royal Societies of London and Edinburgh, and
others, had formed themselves into a society for the general
advan. t of mechanical science, and more particularly
for promoting the acquisition of that species of knowledge
which constitutes the profession of a civil engineer, being
the art of directing the great sources of power in nature
for the use and convenience of man, as the means of pro-
duction and of traffic in states, both for external and in-
ternal commerce, as applied in the construction of roads,
bridges, ‘aqueducts, canals, river-navigation, and docks for
internal intercourse and exchange, and in the construction
of ports, harbours, moles, breakwaters, and lighthouses,
and in the art of navigation by artificial power for the pur-
poses of commerce, and in the construction and adaptation
of machinery, and in the dainage of cities and towns, his

said Majesty did will, grant, and declare that the said

Thomas Telford and such others as had formed themselves
into and were then members of the said society, or should
at any time thereafter become members thereof according to
such regulations or by-laws as should thereafter be framed
or enacted, should by virtue thereof be the members of and
form one body politic and eorporate for the purposes afore-
said, by the name of “The Institution of Civil Engineers,”
by which name they should have perpetual succession and
a common seal, and by the same name to sue and be sued,
implead and be impleaded, answer and be answered unto
in every court of his said Majesty, his heirs and suc-
cessors.

That the Institution of Civil Engineers has been recog-
nised ever since its first establishment, and more particularly
since the granting of the said charter, by the British
Government, and by the Houses of Parliament, and also by
foreign powers, as the representative body of the engineering
profession in the United Kingdom. .

That your petitioners have been informed and believe
a petition has been presented to your Majesty, praying that
a charter of incorporation may be granted to a society
calling itself * Society of Engineers.”

That your petitioners have also been informed and believe
that such new society was first established in the month of
May, 1854.

That according to the original constitution of this new
society, it was not necessary that the members of it should
be engineers, or connected with engineering pursuits; and
according to its rules and by-laws published so lately as
the year 1866, it was established for the discussion of
scientific-and other subjects of general interest ; but in the
year 1867 the professed object has been altered, and is now
stated to be established for the advancement of engineering
science and practice.

That the said society holds its meetings at the Lower
Hall, Exeter Hall, Strand.

That your petitioners feel convinced that the title of
*Society of Engineers” adopted by this society has already
had the effect of misleading the public, and has led to the
supposition that the Institution of Civil Engineers and the
* Society of Engineers” were one and the same body, and
has given to this new society the appearance of being con-
nected with your petitioners’ Institution, and bas also given
it a footing and standing with the scientific world which it
would not otherwise possess; and should a charter be granted
to it, these evil consequences to your petitioners would be
augmented to a very great extent, and would be of a very
serious character.

That should a royal charter be granted by your
Majesty to this new society by the name of “ Society of
Engineers,” great mistakes and confusion would un-
doubtedly arise in many respects in q of "the
similarity of the name of your petitioners, of * the Institu-
tion of Civil Engineers,” and the name proposed to be
adopted by this new society, of * Society of Engineers,” in
the following among other instances: references contained
in Acts'of Parliament, in parliamentary and other agree-
ments, contracts, references from foreign Governments, and
with reference to legacies, which may be intended to be left
to your petitioners’ Institution.

Your petitioners humbly submit that it is mot usual and
not expedient to grant charters of incorporation to two
different bodies having the same or similar pames, or in-
tended, or apparently intended, for the same or similar
objects and purposes, and more particularly when such two
bodies have their places of mesting, and may be said to
exist, in the same city or town.

That your petioners humbly submit that no other
charter of incorporation should be granted by your Majesty
to any body or society professing to be a Society of Engi-
neers, or proposing to take as part of its name or title any
reference to engineers or engineering, or having a title or
name similar to the title or name of your petitioners.

Wherefore, your petitioners humbly pray that your
Majesty will be graciously pleased not to grant a charter
of incorporation to the said society called * Society of
Engineers.” Or that if your Majesty shall be graciously
pleased to grant the said society a charter of incorporation,
then that the corporate name of the said society. shall not
contain the word *Engioeers,” or any word having re-
ference to engineers or engincering.

And your petitioners, as in duty bound, will ever pray.

HALF A YEAR'S RAIN.—The variation in the quantity of
raiu in different parts of the kingdom is shown in the returns
just published by the Registrar-General. In the first half of
the year 1867 20.5 inches of rain fell at Bristol, 20.1 at Glas-
gow, 18.2 at Sheffield, 15.5 at Birmingham, 12.4 at Salford,

14.1 at Manch 14 at Edicburgh, 13.1 at Dublin, 13 st
Leegs, 12.6 at Londo'n, 10.1 at Liverpo(;l, and only 8 at New
castle.

RaiLwAy Loans.—The contract with the Secretary of State
for India in Council, securing to the Indian Branch Railway
Compuny a 5 per cent. guarantee of interest on a capital of
4,000,000L for lines of railway in Qude and Rohilkund, was
duly executed on the 2nd inst. The facility with which these
5 per cent. guarantees can be obtained for the service o India
from a Government department is « daily subject of comment
in contrast with the disinclination of Parliament to recognise a
single obligation to attempt to arrest the disastrous confusion
that has fallen upon 400 millions of property in home railways,
created and administered under their guidance and control, and
with regard to which, at the time of their inception, it was de-

clared to have been “ proved” that they wete each i
the good of the nation? 7 were required for
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THE MORLAIX VIADUCT; RENNES AND BREST RAILWAY.
M. PLANCHAT, ENGINEER.
(For Description, see next Page.)
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THE MORLAIX VIADUCT.

THE viaduct which forms the subj:ct of our engraving on
the preceding carries the Rennes and Brest Railway over
the valley in which is situated the town of Morlaix. The via-
duct crosses many of the streets of the town, and spans the
qua{s of the harbour, the rails being 136 ft. 2 in. above the quay
level. The maximum height of the viaduct from its founda-
tions to the level of the rails is 204 ft., and its length is 758 ft.
The work is constracted in two stories, the uYaper consisting of
fourteen and the lower of eleven semicircular arches. The
upper series of arches are each of 50 ft. 10 in. span, and their
breadth on the crown is 28 ft., this breadth being rather less
than that of piers at the top, as shown in the enlarged
section, Fig. 3.  The thickness of the Piers at the springing of
the upper series of arches is, except in three cases, 14ft. In
three of the piers, however, the thickness at the springing of
the upper arches has been made 16ft. 5in, The two extreme
arches of the upper series are scarcely clear of the side slopes of
the valley; they spring from abutments 18 ft. in thickness.
The arches are coated with asphalte, this being arranged as
shown in the transverse section, so that the flow of the water
takes place towards the centre line of the bridge, and towards
the centre of each arch. The maximum height of the ballast—
that over the centre of each arch—is 4 ft. 1 in.; and the mini-
mum height—that over the centre of each pier—is 3 ft. 7.

The lower series of arches are each of 44 ft. 2 in. span, and are
82ft. 9 in. broad on theface. They carry a paved roadway, as
shown in the section, the piers being pierced at the level of the
roadway by openings 7 ft. 7 in. in width, so that there is a pas-
sage right through from one side of the valley to the other. In
the direction of the line of the viaduct the piers have a batter
of 1 in 22 from their bases to the level of the roadway just men-
tianed, and from this level to their summits the batter is 1 in
40, The batter in a direction transverse to the line of the bridge
is 1 in 100 from the base to the first stage, and 1in 122 from
thence to the top.

All the piers are founded on a hard blue schist, which was
found at an average depth of about 20 ft. below the surface of
the soil. The viaduct is constructed entirely of stone, the in-
terior work being of rubble ma.sonrg, and the corner stones, string
courses, parapets, &c., being of ashlar. For the cut stonework,
granite, obtained principally from islinds near Morlaix, has been
used, and the same materisl has been employed for the rubble
masonry in those parts where it was subjected to great pressure.
In the upper partz of the piers, however, the rubble has been
formed of schist and other stones obtained from the railway cut-
tings. The lime used for the mortar was mostly prepared on
the spot from hydraulic limestone obtained from Echoisy, Riche-
bonne, and Marans. The total quantity of masonry in the
viaduct is abont 2,324,450 cubic feet, of which about 139,200
cubic feet consists of masonry in the foundations laid in Portland
cement.

The work was commenced in the second half year of 1861,
and was completed in Ostober, 1863. About 92,900 cubic feet
of masonry were on an average laid per month, the greatest
quantity laid in auy one month being 176,500 cubic feet, The
total number of days’ work expended on the viaduct by the
workmen of the varions classes was 448,563 ; and at the time
when the construction was going on most rapidly, 900 men,
3 steam-engines, and 65 lighters were employed in carrying out
the work.

The position of the work amongst the houses of the town,
and the consequent want of room for the erection of scaffold-
ing rendered it necessary to construct a temporary wooden
bridge, with upper and lower roadways, during the execution
of the works, this bridge being carried by the piers of the
viaduct, and being raisedvl;{ screws as the work proceeded.
The materials on their arrival at the works were raised by three
steam engines to the upper roadway of the temporary bridge,
this roadway being laid with a double line of rails, which served
for the transport of the materials to the fixed cranes, by which
which they were lowered into their required positions. The
hods of mortar were raised by an endless chain worked by one
of the engines, and they were delivered on the lower platform
of the temporary bridge, where they were roceived by labourers,
who trunsporte?' them to the shoots leading to the boxes for
mortar established on the top of each pier. The buckets of
water for moistening the stones were raised in a similar manner.
When the higher portions of the viaduct were being constracted,
the raising of the materials in the manner above described was
dispensed with, the materials being transported, by the aid of
the temporary bridge, directly from the sides of the valley.
The works at which the materials were prepared were situated
in the environs of the town of Morlaix, and they were connected

with the viaduct by a railway established along the quay on the
Jeft-hand side of the harbour. The wagons containing the
stone and sand were drawn along the railway by horses.

The pressures upon the piers of the viaduct at different levels
are as follows: Ib. per sq. ft.

At the springing of the upper series of arches lg,ggg

" » lower » y
At the foundation level .. 16,600
The total cost of the viaduct, exclusive of some neighbouring
works, was 100,1161, this cost being distributed as}follows:

Foundations ... . .o ...£11,329
Lower story o 82,481
Upper 8Oy oo ere  wee e e 56,356

Total ... £100,116

The Morlaix viaduct was designed by and constructed under
the superintendence of M. Planchat, the engineer in chief of the
second section of the Rennes and Brest Railway, and M. Fenoux,
the assistant engineer. The work was carried out under the
inspection of M. Martignon, the contractor being M. Perrichont

ForeieN MecuANicAL INpusTRY.—The Cockerill Company
has completed some steamboats for navigation on the Persian
Gulf; the whole of the plant has arrived at Antwerp, in order
to be embarked to Bassorah. The Southern of France Railway
Company bas ordered 3000 tons of Bessemer steel rails from
the Terre-Noir Company, at 13l 18s. per ton delivered at
Cette. The Eastern of France Railway Company has ordered
from MM. Wendel 80,000 tons of iron rails at 74 8s. per ton
taken at Styring.

NOTES FROM THE NORTH.
Grasaow, Wednesday.

Clyde Shipbuilding for July.—This staple branch of our
Jocal trade has, during the past month, been in a somewhat
improved state, and consequently the workmen have been a
little better employed than of late. Following the prece-
dent made in our “ Notes” at the beginning of July, we
proceed to give a summary of the month’s work as indicated
by the launches of vessels at the Clyde ports during the
month and seven months ending 31st July, as compared
with corresponding periods of the two preceding years:

1865. 1864, 1867.
Vis. Tons. Vis. Tons. Vls. Tons.
Month...coeeeee. 24 12,633 10 5,589 14 11,900
Seven months... 160 99,933 134 69,289 110 69,800

The following Table will be useful for reference ; H.P.
indicating the steamers:

a = L ' o
s .2 £ w3 8 2 4
“ .‘s.ﬂ g 'Ef-'i ,§ ;Z'g . =} .
4|lagd Og8 & g s 8§ d
g S| .5%9s TELCE ;e s ReE T
. 3 O - O L o
EsE "L dE25 .55 SEI4%7FE
¥ °.8 E8587E2°E . SESEEgf<d
O T |TUEEw Sa~ SRS EmSSe Y d g
& sg.-g_u::a.g'ga'g._aseqsa.:’g':
=] ORESEESSE55gERIESEZE 2
. MR FEESSSCEE ERS8¢3
S b & RE B 20STo0D®B O
oyt ) ) N el N A
L]
=} S e S e
=3 . a
2 3 g08 s 2§
; E g £25 29s 8dg,
g 2 8 288 BEOO =58
= N g mwse g 5 Egg 8T s
3 T % £ we -.s558 g
a O = « § o = = g=z
o & g 88 o &35 BE=T @
g = e i3 g te 3 =3e <
® 0 2 F 28 § 5%% 23
. . - . . - =] .
4 <4 dEE <3858 =Egn =
L] S o [=3 o o oD
s¢|§ E 888 8F3833888
=a [ ] — -
M =4 (=4 >
&y S : 3 S 8 i ;o 1::o:o:
m « . 4 N . . . . . . .
. z
s g = 2 2 )
g 5 = = -
I 2 4,8 & & -8
& 5 & =3
3 2 s - £ 25 9 Eg8& 5
] 3 - s B e £ 829
& & B0 5 os0 B
: “ : S«g PPl oiirot o
= o =
t 2 3 g forig oigorod
K HE =1 : [4 : =R~ -
g 7] - 2 =24A = 2
G = 8§ :1% g &£ .9 E@
“ .E g @2 .3 49 ug o,Eg,§ &
§ 8 Eg 8 &S8E b BE- ¢ g
2 = = @ 5§ §F «&da = Qasnﬂ
@ N A » N O One &<

New Ships Launched.—The celebrated Anchor Line of
steamers, owned by Messrs. Handyside and Henderson, of
this city, and trading to America and the Mediterranean,
has just been increased by the addition of the Europa,
1700 tons, sister ship to the Transatlantic Columbia. She
was built by Messrs. A. Stephen and Sons, and engined by
the Finnieston Steamship Works Company. She is the
ninth steamer built by Messrs. Stephen for the same owners.
On Saturday last, Messrs. Caird and Company, Greenock,
launched the Baltimore, the first of the Bremen and Balti-
more line about to beestablished by the North GermanLloyd's
Company. She is a screw of 2065 tons, length 285 ft.,
depth 31 ft., breadth of beam 39 ft., and is to be supplied
by her builders with engines of 300 horse power nominal,
and fitted up with all the latest improvements. For the
same company Messrs. Caird built the steamers of the Bre-
men and New York fleet, and have already in a forward
state a sister ship to the Baltimore, to be called the Berlin.
The Baltimore will have accommodation for 120 first-cabin
and 600 steerage passengers.

The City of Delhi, mentioned in the Table above, has
just gone on her first voyage to Calcutta. Her owners
possess the finest. if not the largest, fleet of merchant
vetsels in the world. Of late they have been adding three
ships annually to their fleet, and the City of Delhi is the
fourth ship launched for them this year on the Clyde.

North British Association of Gas Managers.—The gas
managers north of the Tweed, as well as their brethren in
England, have an association, the annual meeting of which
was held in Edinburgh last week. The chief subject of
discussion was ‘ On substitutes for cannel coal in the manu-
facture of illuminating gas,” a paper being first read upon
it by Mr. Hislop, the manager of the Paisley Gasworks.
The possible exhaustion of the cannel coal deposit of
Britain, owing to rapid use at home and large exporta-
tion, has been the chief cause of a rise in price of forty or
fifty per cent. within the last few years, and hence some
substitute is a very desirable thing. Mr. Hislop thinks
favourably of McKenzie's process, which was lately men-
tioued in our “ Notes.” In his experiments he used a mix-
ture of finely ground bituminous coal and shale oil, the pro-
portion being thirty gallons to a ton of coal, and from the
mixture, treated in the same way as cannel coal in the gas
retort, he obtained 10,715 cubic feet of gas. IIe suggests,
properly enough, that only the most fixed portion of the oil
should be used, especially as the mixture would frequently
bave to stand for some time exposed in the open air, and the
more volatile or spirituous portion of the oil would thus be

lost. Mr. Young, of the Hawick Gasworks, read a paper
on ““Utilising the gas produced in the manufacture of paraffin
oil.” In our own peregrinations among the mineral oil
works of Scotland we have frequently seen economy prac-
tised in this direction ; but, for the last year or so, there
has been such a depression in the mineral oil trade that
there has been very little gas made to require utilising.

The Glasgow Town Council and the Gas Companies.—
The recent increase made in the price of gas by both of
our gas companies, from 4s. 2d. to 4s. 7d. per 1000 cubic
feet, has naturally excited attention among the guardians
of our municipal welfare. At their last meeting they ex-
pressed themselves in very unmistakable language in
reference to the matter, and a proposal is to be made at the
next meeting to obtain powers to take over the works of
both companies. It does seem rather an anomaly that such
a high rate should be paid in this city, while it is perhaps
the most conveniently situated for a supply of gas coal of
any town in the kingdom. The companies both take care
to have their dividends not less than 10 per cent., the
maximum allowed by law, while thousands of poor
wretches amongst the holders of railway stock have to
content themselves with 2 or 3 per cent, or even with
nothing at all. I think it is Lord Redesdale’s Act which
provides for the appointment of gas inspectors by munici-
pal authorities. Glasgow has taken advantage of the Act,
appointed a gentleman to examine meters and test the gas
supplied to the public, and built at great expense a testing-
house and stocked it with Clegg's valuable testing appara-
tus, but no results have yet been published. We may ex-
pect that the value and utility of the testing-house will
soon be made known, as the magistrates have been *‘ poked
up” alittle, especially by one of the¢ town councillors who
suggests that the inspector should publish analyses of the
gas, weekly or monthly, stating the illuminating power of
the gas, its cost to the consumers, and the dividends the
shareholders got, comparing these with the price and illu-
minating power of the gas supplied to other large towns.

The Testimonial to the Inventor of the Reaping ki
There was some expectation that the farmers and country
gentlemen who were attracted to Glasgow last week by the
Agricultural Show would assist to complete the sabscription
that has been in progress for many months for the purpose of
forming a testimonial to the Rev. Patrick Bell, the Forfar-
shire parish minister who invented the reaping-machine. It
may be remembered that we referred to this matter formerly.
As the writer of the notice upon the implements at the said
show has not, I understand, mentioned how the matter
stands now, I may supplement his notice by the following
facts, the most damning of all not having yet been made
public :

The sum of 9007, or thereabouts, has now been sub-
scribed, the largest subscription, 50/, having been given
by Mr. James Young, of the famous Bathgate Chemical
‘Works, who does not derive his income either from farming
or from property in land. The committee have handed
over to Mr. Bell 600L.; but they wish to increase the
amount to 1000/, and therefore 1100/. altogether will be
required, so as to clear all incidental expenses. What was
done in Glasgow during the Agricultural Show? 7he sum
of eight guineas was subscribed. Munificent amount ! is'nt
it? Possibly the inattention which the subscription re-
ceived was due in part to the absence of the secretary of
the committee, Mr. Scot Skirving, of East Lothian, who
was unfortunately confined to his house by a temporary
illness, I think the farmers and agricultural implement
makers of England might come to the assistance of the
committee, if their brethren in the north will not do their
duty in a practical way.

Aberdeen Harbour— Proposed Improvements and Diver-
sion of the river Dee.—Mr. Dyce Cay, the engineer to the
Aberdeen Harbour Trustees, has just submitted an elaborate
report to the trustees, in which he proposes to extend and
improve the harbour, by diverting the course of the Dee,
extending the north breakwater 2000 ft., removing the
south breakwater, widening the river channel, and by
deepening the same by dredging so as never to have less
than 15ft. of water at neap tides,so as to allow large
steamers to go out and in at all times. The estimated ex-
pense for the first 1000 ft. is 61,000/, and for the second
80,000/ The diversion plan proposed by Mr. Cay would
give a considerable extent of ground for harbour purposes,
and would probably cost 34,500L His plans also comprise
a graving dock 400 ft. long and 80 ft. wide at coping, with
a depth of 22 ft. below the level of low-water at ordinary
neap tides, the estimated cost being 82,500/ ; and a bridge
over the diverted course of the Dee, with a roadway of
18 ft. and footpath 6 ft. wide, and at a probable cost of
9600 Consulting engineers are to be advised with before
any definite action is taken towards carrying out Mr. Cay’s
suggestions. The * granite city” seems quite resolved on
improving its harbour accommodation.

Borrom oN RaiLway Points.—To the uninitiated there
is no detail connected with the ordinary working of railways
apparently so puzzling, so complicated, and 8o mysterious as
that which enables a train without any visible effort of the
hauling power to pass from one pair of rails to another. Many
imagine that the guiding power rests in the hands of the driver,
and that he can steer lhis engine either to the right or to the
left in a manner somewhat similar tothat in which a velocipede
is steered ; while others consider the whole thing inexplicable,
and put it down as one of the peculiar properties belonging to
steam.—T"hs Engineer.
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THE CORLISS ENGINE.

To THE EprTor or ENGINEERING.

S1r,—I have read with interest the correspondence in
ENGINEERING respecting the Corliss engine, but I don't think
itis at all possible to settle by discussion alone the question
whether this engine is better or worse than engines on the ordi-
pary plan. We want statements of fucts from those who can
give them. Arguments or assertions from parties who know
little or nothing about the engine can be of no value, and why

hould your cor dents attacking this engine do so anony-
mously? In my own business I frequently receive anonymous
letters, but, of course, I never give any attention whatever to
such communications ; and in a scientific matter, which can be
settled only by facts founded on experience and careful experi-
ments, I do not, nor do Isu do any of your readers, give
any consideration to the opinions or the arguments based on
the opinions of anonymous letter-writers. It is within my own
knowledge that many Corliss engines are giving excellent re-
sults, and there must be now a large number of these engines
at work in Englund. It would be a matter of some interest to
have reports collected from the owners mt:cﬁng their working
compared with engines on the ordinary plan. The alteration
of our large beam engines to the Corliss principle of valve gear
will give me an opportunity of testing this point very fairly. I
will bave careful trials made with the object of obtaining ac-
curate resalts, so that a fair comparison can be made. When
are completed, I will communicate the results to you for
publication. The trials of the engines, with the old and new
linders, will extend over one month in each case respectively ;
ze steam will be supplied from the same boilers, and indicator
diagrams will be taken every hour, so that in each trial there
will be upwards of 1000 diagrams taken, from which to compare
the power developed, every pound of coal used for the engines
will?ecuufnlly weighed. ~ Qur engines work 20 1b., initial steam
pressure on pistons, but as they are regulated by the throttle
valve, 801b. is carried in the boilers to maintain uniform speed.
When the Corliss valve cylinders are fitted, we will get practi-
cally the boiler pressure on the pistons. I intend then to reduce
the pressure in the boilers, so that the initial steam pressure
may remain as it is now.

Your correspondent, “Economy,” s ts that I should
have trials made with the Corliss engine 1 recently started, to
ascertain the comparative advantage of working with and with-
out a condenser. 1f he will write to me and give bis name, I
will see if his suggestion can be carried out. I have no doubt
it would be of much interest to have this experiment made.

GEORGE SALT.
Saltaire, Bradford, August 6, 1867.

To TAE EpIToR or ENGINEERING.

Sir,—I do not doubt that moet of your mechanical readers
are as competent as I am to draw just conclusions from the con-
troversy about the Corliss engine that has been going on in your

Nevertheless you may perbaps think it worth while to
enable me to state the conclusions which, on & review of the
arguments upon both sides, appear to me unavoidable. I agree
with you in thinking that no great amount of ability has been
shown by the vindicators of the Corliss system in the corre-
spondence you bave published. But this remark is not aﬂph-
cable to your leading article of last week, which recapitulutes
with much_ability the professed advantages of the Corliss
system, and plausibly repels the objections which have been
brouyht against it. th sides therefore having been now fairly
beard, your readers are in a position to draw their own conclu-
sions, and these conclusions, 1 venture to say, will not be very
widely different from those at which I have arrived.

You state that, whatever individual engines may do, the bulk
of ordinary engines work wastefully from various causes, that
the Corliss engines do not work wastefully, and that Mr. Corliss,
when he first brought out his engine, was coatent to be paid for
it out of the saving of fuel he effected. You also state that the
Corliss is favourably distinguished from the common valve
gear by opening the ports quickly and wide, whereby full boiler
pressure is obtainable on the piston, by the absence of friction
on the moving parts, and by the fuct of the cutting-off being
regulated by the governor—conditions all favourable, you say, to
economy. You further state that, although there are a great
pumber of joints in this gear, yet that a maultitude of joints is
not necessarily an objection; that a watch-chain has many
joints, and is yet used ; and that this gear is cheap of construc-
tion, and gives no trouble. You add that the Corliss engine is
not an experiment ; that it has made its way against every
phase of unbelief; that the objections raised against it are mere
declamation ; and that only the members of the old school of
engineers would characterise the valve gear with its springs,
vacuum cylinders, and multitudinous joints as a *rattletrap,”
as it is those persons alone who would think of using such a

Now 1o one, I think, will have difficulty in believing that if
the bulk of ordinary engines work wastefully, and if Mr. Corliss in
some cases substituted one of his economical engines for one of
these wasteful ones, the saving in fuel might be so great as
amply to remunerate him for the exchange. X

bis, however, I submit, is not the question. Of course, if a
bad or leaky engine is replaced by a well made and tight one of
any construction, a visible economy will be the result. But the
question to be determined is whether a better result would be
attained by substi:uting a tight and well-made Corliss engine
than by substituting a tight and well-made common engine,
working with the same pressure of steam and at the same rate of

in the Corliss gear is not necessarily an objection, since there are
hundreds of joints in a watch-chain, which will nevertheless
work for years, it is sufficient to say that, cateris tbus, &
multiplication of joints is unquestionably an objection, but not
neeesurill{ so if any compensation is obtained by the peculiarity
which will outweigh the mischiefs of the complication. But in
the Corliss engine no such compensation has been shown to
exist ; and if the Corliss sg:em is not an unfledged experiment,
but a system which has been matured and established during
eighteen years, surely some evidence of a superior performance
over that of common engines would be produceable, if such
superiority existed. Has there been no time or opportunity for
this? Why then is the evidence of a superior performance with-
held, if it exists? and if it does no¢ exist, of what value are the
other suassries of the system, amounting as they do only to
immodest and unsupported assertions? The pins in the Corliss

ar differ from those in a watch-chain inthis respect, that whereas
in the watci-chain there isaslow and steady pull, in the valve-gear
there is a rapid and violent reciprocation ; and the smallest amount
of play in the joints will consequently uce a shock. If there
be any new school of engineers which seeks to commend itself
to public favour by the introduction of clockwork expedients into
heavy steam machinery, it is not difficult to foretell what their
fate must be, for rattletraps will be recognised as rattletraps
spite of all partisan reclamations, and will be rejected as ineligible
by sound mechanics. In the case of the Great Britain, no doubt
sixteen pitched chains were originally employed to communicate
the motion from the engines to the screw-shaft, and the innova-
tion was sought to be justified by some such arguments as those
which you have employed. But although there, as in a watch-
chain, the strain was always in one direction, the joints were
found to wear, and, spite of all efforts to the contrary, the
plan was finally abandoned. While, therefore, I admit that
complication is not necessarily an objection, since, in some cases,
its effoct may be to produce benefits which outweigh its essentisl
evils, it is of itself, and without such compensation, a manifest
and undeniable evil, which only those who like to tell the clock
by algebra will admire. The complications ot the Corliss system
find no justification in an econom‘{ not otherwise attainable, since
no such unique or unprecedented economy is realised; but, on
the contrary, this vaunted improvement is excelled in efficiency
by many common engines. I see no reason to doubt that an
engine on the Corliss rystem may be made to work well through
considerable periods of time. But is such negative praise
warrant for the introduction of complications costing more money,
involving more wear, and requiring more frequent adjustment,

pins employed in ‘it, that!therefore it must speedily get out of
order. The makers and users of the engine will for the
most part testify to the durability of the working parts, and it
must be obvions that were so small an amount of power as is
required to work the valves is distributed over so many surfaces
the wear upon each will be reduced to & minimum.

¢ Obeerver” mentions that he has compared diagrams of this
and the ordinary slide-valve engine, and found them equally

This is quite possible, bt if the Corliss valves are properly
set, I will defy * Qbserver,” or any one else, to produce dia-
grams from an ordinary enﬁine that can possibly compare with
those from the Corliss in all grades of expansion.

I believe that the Corliss engine will gain much by the
publicity thus given to it, and if some more of its designers and
manufacturers will come forward, as I have suggested, to prove
its efficiency by facts and figures, it will become more generally
known and understood, and, as a consequence, will, I feel sure,
rise proportionately higher in the estimation of the profession

and of the public at large.
I am, Sir, yours obediently,
London, Jaly 31, 1867. S. J.C.

To THE EDITOR OF ENGINEERING.

S1R,— As some of your correspondents on this subject have an
opinion that indicator diagrams cannot be obtained from
engines with slide valves,"we enclose some taken from old hori-
zontal engines which have lately had their slide valves somewhat
modified, thereby effecting a considerable saviog of fuel, and at
the same time steadier turning. The slide valve, wrought b,
an eccentric in the usual manner, is constructed with a cut-o
plate at the back, the exhaust port being made open through to
the back of the valve, increasing the pressure on the back plate,
and thereby causing it to travel along with the valve. The cut-
off ports are donble, and are so arranged that by stopping the

when the same ends are equally attainable by common eng;
of simpler, cheaper, and more reliable construction? It signities
nothing to the anlic in England whether Mr. Corliss has a
large factory in America or not, or whether there and here he has
set to work many engines. The only nataral question is, whether
his engines can do more than common engines, with less expense,
and though the trial bas been continued during eighteen years,
nobody undertakes to say that they can.
1 am, &e.,
A CrviL ENGINEER.
[It is but just to our readersto know that of the several
anonymous correspondents who have written against the Corliss
engine, but one, ¢ Observer,” is known to us. Few journalists
would priut the letters of correspondents who will not give their
real names in confidence. Yet we have done so, merely
of the ngpeurance of reason contained in the anonymous letters
of * A Cwil Eogineer,” “W. H. N.,” &c. We find it difficult
to resist the suspicion, however, that all these letters are written
by the same, ‘* Observer’s” hand. The above letter is trom MS.,
o Viomoke: copy by a schoolboy, the words * suassries” and
“ immodest” being clearly foreign to the original. The circum-
stance may be a trifling one, but they are all posted in the same
postal district, the  N.W,,” one not iohabited by many engi-
neers; and they are all in much the same tone and style, and
all contain the same term, long since banished from engneering
discussious until resuscitated by * Observer,” the meaningless
word to the modern engineer,  rattletraps.” We thiok it but
fair, therefore, unless the letters of *“ A Civil Engineer” and
“ W. H. N.” are acknowledged by gentlemen who ure not inti-
mately connected with ** Observer” by social or other ties, that
they should be considered su’nroceeding from the same
80 far, they must fail to produce the effect which the weight of
numbers, on one side of an argument, and those numbers having
po common interest, would obviously carry. All these letters
show an ignurance of the history of the Corliss engine, and the
writer is (or writers are), therefore, under a disadvantage in
dealing with the subject.—Ep. E.]

To TaE EpITOR OF EXGINERRING.

b“Sl:n,—l have felt much inwmshud in the discuazi:onls that have
going on in your pages on the merits of the Corliss engine,

and beg to be allowed to say & few words in its favour. g
I gutber from the letters of your correspondents that the
principal objection urged against it is the unnecessary complica-
tion of the valve-gear, and its liability to undue wear and tear. It
is not denied that first-rate results have been obtained from it as to
power, economy, and regularity of motion ; but the question is,
18 it not possible to obtain the same by the adoption of simpler
meuns; or to put it in another form, as the burden of proof un-
doubtedly rests with those who propose an innovation, does the
duty and saving realised by this engine over and above that by
the ordinary engine, and the greater durability ot its parts, so
far as it has yet been tried, justity its construction with such an
apparently complex valve gear? ~That it will be found superior

expansion. Granting that the Corliss gear is cheap and durable,
though neither has been proved, is it more cheap and more
durable than the gear of common engines? Then is any one so
ignorant as not to know that any desired rapidity in opening the
and letting in the steam, may be obtained in common
ar by making the ports wide und the travel of the valve great?
n common engines, fitted with expansion valves, there is no
more com ion than in the Corliss engine, if the ecoentrics
are properly set, since there ianoneedﬂ lap when there is an
expansion valve, and it is the use of lap that involves compres-
sion. Nor is there more friction iu a balanced common valve
than in the Oorliss valve, however well it may be made an
kepte  With regard to the statement that the multituds of joints

in these respects I myself have not much doubt; but I should
like to see a few more recorded results and facts brought forward
in regard to its performance both on land and sea. Sucha
testimony, togefher with the opinions and arguments of men
whose experience qualifies them to judge correctly of its merits,
would 1 think, notwithstanding the sweeping condemnation
passed upon it by * Observer,” show that it is fully able to
hold its own against any ordinary engine with which it may be

com!
Vith regard to the valve-gear itself, having had a good deal
to do with setting it oat, and. being well acquainted_with its

d | action, I consider the complication more apparent than real, and

it by no means follows that because there are many joints and
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plate before the valve has arrived at the end of its traverse, the
steam is cut off from each end of the cylinder alternately. The
variable stopping of the plate is effected in the following mauner :
A brass spindle, passing through a stuffing-box on the steam
chest cover, is connected to the cut-off plate by a crank arm;
on the other end of this spindle is a disc fitted with two studs
E;ojec&ing on the flat face, and on which are two swivel blocks;

tween these blocks is an opening through which a tapered bar
is wrought by the governor, by this means regulating the
traverse of the cut-off plate according to the varying load on the

engine ; its action is noiseless. We shall be glad to give you
aoy further juformation, and remain,
Yours respectfully,
RDy MULLINER, AND GARSTANG.

. SHEPHE
Blackburn, July 80, 1867,



THE CORLISS ENGINE.
To THE EDITOR OF ENGINEERING.

Sir,—After all the correspondence which has appeareu 1o
your pages on the above subject, thers are very few letters
written by the opponents of the Corliss engine which prove any-
thing but a desire on the of their writers to prevent its
general introduction, by raising an_outery against it. In yom
188ue of July 19th, a letter appeared, signed ** A Civil Engineer,”
which seems to contain all the * facts” which have been adduced
to prove the Corliss inferior to the * common engine.” A * Civil
Engineer,” like most of your correspondents, says that the valve
gear is a ¢ ,” both * poisy” and *‘complex.” It is a
great sit that he did not specify what part of the gear con
stitote tia rattletrap. ' If we are to judge by where the mos:
noise comes from, the dash-pot, air-valves, and the air escaping
from them, form the rattletrap (in Mr. Inglis’s engines). I beg
“W. H. N.'s” pardon for “asserting a fact coming within the
sEhere of my knowledge” after hia letter of the 12th ult., and hope
that he will not believe me. Another of the drawbacks attendine
the use of the Corliss valve- enumerated by your correspon
dent is want of durability at high speeds, caused by its ‘‘com
plexity” and * working Wwith noise and concussion.” I have
already pointed out that most of the noise is caused by ail
escaping from the dash-pot; and the concussion is against the
air in the dash-pot. It 18 not, therefore, very clear what par
is to be injured by the * noise and concussion,” even at a quick
speed. As to the complexity of the ti?r })revenung a high
8 the Corliss gear is as sinple as that of the Allen engine

hat that gear does not prevent a high speed, I think, is proveu
by the following quotation from a letter from Mr. H. H. Grierson
published in your issue of September 7th, 1866:

“ Our experience of the Allen valve-gear is that it is adun
rably adapted for the high speed, which Mr. Porter has advo
cated; but that such speed is, although practicable, commer
cially a complete failure.” To produce a uniform motion, =
¢ Civil Engineer” thinks a “ sensitive governor,” a ‘‘heavy ﬂy
wheel,” and a * gwift piston” preferable to any complexity it
the valve-gear, even if it S.he complexity) other advan
tages. We have, above, Mr. Griersou’s opinion of the advantage:
of a swift piston. A *Civil Engineer” next compares the
economy of Corliss engines (most of which are of small size
with some comﬁonnd and single cll!inder (beam, 1 suppose
engines at the New River works. Taking his comparison tc¢
be correct, I hardly think it wonld deter a manufacturer from
purchasing an engine that would only require 2} Ib. of coal pe:
horse power per hour in preference to a ‘ common engine,
which would probably require 4 or 51b. horse power per
hour. It is certainly rather amusing to read a “ Civil Engi
neer's” remark, after comparing the Corliss engine with com
pound beam (?) engines. If it is more complex than the old
system, on what conceivable ground can it be recommended?
It seems that there are some people who, from * ignorance or
obstinacy,” will throw impediments in the way of all imorave
ments.

I am, Sir, your obedient Sommt,L

Does a Civil Engineer” object to the complexity of the

Pnrallel motion, or does he approve of it, because it is an old
ashion ? .

NALDER’S PORTABLE ENGINE.

Ix the course of our report of the recent trials of port-
able engines at Bury St. Edmunds, and in an article on
“ High-Speed Portable Engines” in our last number but
one, we alluded to the peculiarities of the engines made by.
Messrs, Nalder and Nalder, of the Chillow Works, Wan-
tage, and we now give in the accompanying engravings
figures showing some of these peculiarities. One of the
constructive features of Messrs. Nalder's engines is the
substitution of springs for the ordinary pin-joints in cases
where a small degree of deflection only is required. Thus
the connexion of the eccentric rod and valve-spindle is
effected as shown in Figs. 1, 2, and 8, the end of the ec-
centric rod being flattened down for a length of about
2% in. into a blade or spring, 13 in. wide, and rather less
than }in. thick. These dimensions and those given
hereafter are those of the details of Messrs. Nalder's 7-
horse engine, as exhibited at Bury. The valve-spindle,
which is 4 in. in diameter, is screwed into the end of the
eccentric rod, and secured by a lock nut, as shown in the
sketch, so that a rigid connexion is formed, the angular
movement of the eccentric rod being accommodated by the
deflection of the spring.

The pump-rod and plunger are formed in one piece, as
shown in Figs. 4 and 5, that portion which actually forms
the plunger being surrounded by a brass bush secured by a
screw and washer, as shown. The flattened portion of the
pump.rod, which gives it the necessary elasticity, is 1} in.
wide and aboat 4 in. long.

Instead of using a spring balance applied to an ordinary
safety-valve lever, Messrs. Nalder make the lever itself the
spring. The lever is 13} in. long between end centres, and
it {is 2} in. wide, its thickness being gradually reduced,
as shown in Fig. 6, to {1 in. at the outer end. The lever
bears against a knife-edge fulcrum, and the stirrup at the
outer end i3 also formed to a knife-edge where it bears
upon the lever. These details are shown in Figs. 6, 7, 8,
and 9. The use of a spring lever in this way is open to
the objection that it allows a very limited amount of lift
to the valve.

Another special detail of Messrs. Nalder's engines is the
governor, of which we give a perspective view above.
From this it will be seen that the governor balls are secured
to two springs, which are fixed to a casting keyed on the
crank-shaft, and that the balls are also connected by links
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with a collar sliding on the shaft. These links being much
shorter than the springs, it follows that when the balls
diverge the sliding collar is shifted longitudinally on the
shaft, and this movement is communicated to the throttle-

AR

valve by means of a connecting spindle and the arrange-
ment shown on the right-hand side of the engravings.
The whole arrangement of the governor is very simple and
compact, and we believe it answers well.

COOKE’S RAILWAY AXLE-BOX.

WE give, above, an engraving of a form of railway axle-box
designed by Mr. Joseph Green Cooke, of Vera Cruz, this axle-
box being so arranged that the weight of the vehicle to which
it is applied, instead of being transmitted to the journal through
the axle-box in the usual way, rests directly on the top of the
brass, the latter being free to move vertically in the axle-box.
In the illustrations, Fig. 1 is a longitudinal section; Fig. 2, a
plan; and Fig. 8, a part end elevation and part transverse sec-
tion of the axle-box; and the details of its construction are as
follows: Around the neck or inside shoulder, C, of the axle is
placed a metal ring, B, turned to fit into a circular recess
formed in the axle-box, A, to receive it. Between this ring, B,
and the neck or shoulder of the axle, C, is fitted a packing, J
of india-rubber or other suitable material, which prevents the oi
escaping at that part; screws, H H, which pass from the front
of the axle-box to the ring, B, pressing the latter against the
packing, J. ‘The scrcws, HH, are secured by check-nuts, us
shown, 80 as to prevent the oil from leaking out at the points
where the screws pass through.

The axle-box, A, is cast open at the toj) to allow the brass, E,
which bears upon the journal, D, to be lﬁpped in; and above
the brass is placed a layer or packing, N, of india-rubber or
other suitable yielding material, cn which s cast-iron plate, F
rests. The weight of the wagon or carriage is borne by the
plate, F, and the packing, N, which latter in transmitting it to
the brass, E, and axle, D, equalises the pressure upon the whole
top surface of the brass. The packing, N, at the same time

revents the escape of any oil which may be pumped up by the
Jolting of the wagon. The outer end or shoulder of the axle bas
a slight bearing upon the box at K to keep the box straight and
take the sag of the stuffing-box. By removing the wagon-
spring, G, the brass, E, as well as the packing, N, and the plate,
F, above it can be taken out and examined, and at the same
time the oil in the box can be seen, and its level ascertained.
The bottom of the axle-box is formed with an aperture keg:
closed by a plag, P, for drawing off the oil. The oil may
suppli e axle-box before the brass is put in place, or it
may be admitted by an inlet provided with a screw plog, L.
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APPARATUS FOR MEASURING THE
DISCHARGE OF WATER.

TaE following memorandum on the subject of apparatus for
measuring the discharge of water has drawn up by an
* officer of great experience in the construction of works of irri-
gation in India. This paper has kindly been placed at our dis-
ronl for publication, and we shall be glad to see the subject
arther d?fc::sed in t'l'z: zlumna gfleEnemnm?o. The im-
portance taini e best ible apparatus for measuring
‘ water discharge i:g very gmlt),o‘:lpeculry in a country where
irrigation is carried out to so large an extent as it is in India;
and as this paper has a large circulation in that country, such a
discnssion as we have suggested would doubtless prove of great

value.

A ﬁ:r‘ number of suggestions for the construction of a sluive
to deliver water by measure have been the subject of calcula-
tion and expeﬁm aud it may be hoped that, amonﬂt those
which will be noticed in this memorandum, soine may be found

. 1 for the purposes of the company.

It may be ¥ell to mention, in the first place, that the objects
to be obtained are—-1st, the greatest ible simplicity and
economy in the construction and working of the apparatus;
2nd, btlhe 3«1;'livuy of the '.“ﬁ:nmd;.ie:. ttle loss :lf level as
possible; security against t attempts at alteration ;
4th, freedom from obysuuc!.ion by the action of ailt. !

In England a method hulbeain Joog in uthn,mdia{gnol;d‘go
answer the purpose ectly, on the princi -
miuinm«, from tanor stream, into a ng;u& tank in
an enc! building in which it is maintained, by a balance ap-

tus acting as a ball-cock, at an uniform level, and whence,
means of an a| re of a size suited to its depth below the
surface of the water in the tank, delivery is made.

The annexed sketch (Fig. 1) will explain the principle of this
ocontrivance. By proper adjustment the apparatus is arranged so

a ¢ b, a balance having knife

4

g

od, st the three points,
an npgoﬂed the stand,
¢; g, afloat of stone
supported by the rod, ag;
tarned up commeunicating
s oSl

(1) 3 el
of lnnerp - t‘mnm- equl%
=~ being above the level of the
——z EEL_::____—_’wner in the canal It is
— e — [ —supported by the rod, b 7, and
- 1 weighted so as to counter-
@ wall with openings below to
sllow the passsge of the
water and prevent any agita-

tlon of it near the float.
ing at ] is suited thereto, in order that the required quantit y
water may be dischar, If, owing to a rise of water in
the canal, tou much should enter the cistern at A, and raise the
float, this wonld immediately depress the bottom of the pipe, ¢ @
of the mouth, A, and effectualiy stop further admission of water

till the float sank again and raised it.

The onlg objections to this method, for Indian use, are the
expense and delicacy of the apparatus. The former amounts, as
the bailding ; but it is obvious that the apparatus might be con-
structed in a simpler and cheaper manner by the nse of a wooden
beam and other modification. But in whatever way constructed,
it is probable tbat the whole expense would not be far short of

It must be mm that by adding to the depth, s/, of water
maintaiped in the tank, tl:ﬁﬂ:::hion with which the required

ge is regulated for di t depths in the canal is in-
bat the range of depths which the instrument
e the surface of water in the tank is requisite, ac-

it is evident that the apparatus will cease to be effi
as the water sinks below the level of that head. Thus a sluice
i with eutrance and counterpoise pi of 12 in.
culated to discharge a cubic foot of water per second at all
depths of the canal down to nearly 6in. above the tank level,
with an error towards the last not exceeding 4} per cent., but if
21t of water were retained, the error would amount to only
drained to within 18 in. of its bed, in the lstter to within 30 in.
only. With pipes of the same size as above mentioned, double
the volume of water might be passed with an error of 9.8 per
cent. in the former case and 4.8 per cent. in the latter. If the
quired dissharge, the errors would be the sume as those first

mentioned.

No information has been obtained of the successful employ-
ment of this meter where the water passed thronrﬂx is heavily
charged with silt, but there is no reason for apprehending that
screen there wol ficulty from that cause.

Cylinder Sluice.—The same general principle as the above,
though a very different form of application of it, may be adopted,
90 as to be more generally useful in India. The annexed sketch

: ab c d represents a square or circular cistern, com-
maunicating with the canal bya gungulu wooden or iron pipe,
€/ gA, closed on all sides within the cistern, except at two open-
ings,sjand kL The float is represented by m n o p. Itswimsin

A n, an iron pipe with mouth
mouth, A, the height of
poise the stons float: op, &
that the float, g, rests at any desired level, and the area of the
which, if it were lowered sufficiently, would rest on the flat rim,
1 have been informed, to abeut 70L or 80L, besides the cost of
400 or 500 ru
will act is diminished, because, as a certain head, k ¢, in the
diameter, if 1 ft. depth of water be mm”in the tank, is cal-
2¢5 per cent. In the former case the canal would have been
pipes were increased in diameter in due proportion to the re-
if the entrunce P:E mupmd by a grating or wire-work
: Fig;c‘gw llw:li in section, the simplest construction, and explains
the water contained in the cistern, and is kept b;

y guides imme-
diately over the two openings, :tlmg? the midd‘l: of whicllx u:_
axis, g , passes, carrying two valves (acting on the principle o
& douslo.beat steam saive), which area lictle hrgell" than the

openings, and so that when the float rises to a certain
beight (which is regulated by its position on the axis, and
secured by nnts above and below it) they both accurately fit

the ledges or combings fitted beneath the edges of the openings,

and all further entrance of water into the cistern is stopped.
By this means the level of the water is kept regularly at a given
height, ¢v, and the apertare of discharge, s, is e of a size
suited to the depth, ¢s.

rne.l

It is mot absolutely necessary that s be at the bottom of the
cistern, but it is desirable for many reasons, amongst others,
the greater the depth the more exact the measurement will be.
If from the surface, at ¢, to the middle of & (which onght to be
8in. or 4 in. Ligh) the depth be 9 in., then the variations in the
discharge will not exceed 4 or 5 per cent. in a well proportioned
apparatus; and if fyA be the level of the bed of the canal, the
water of it would be measured out correctly till it was drained
to 12 in, depth (when the measurement would begin to be inac-
curate), and the delivery would be on's level with the bed. But
if the situation were such that the loss of 12 in. level were of
no consequence, then either the drainage of the canal might be
carried to a lower depth with the same degree of exactness of
measurement by lowering the apparatus 12in., when the canal
would be emptied to within 8 in. or 4 in. of its bed, or the exact-
ness of the measurement might be increased by increasing the
distance between ¢ and s, from 9 in. to 21 in., in which case the
variations would not exceed 24 per cent.

This method has been tried in a model and found to answer
perfectly, the errors in measurement not exceeding 5 per cent.
when the variations in the level of the water ranged from 12
to 1, and the important result has been established that a com-
Eut and portable l:ll:panm for the measurement of one or two
dred cubic yards per hour ::5
5L to 104,

un be made at an expense pro-
bably not esceeding sent from England in large
num| 80 a8 to be ready for application at onoe, with noother

labour in uttblishin& them than their being fixed on the top of
the conduit leading the water away to the fields.

Some further exserimenta are required to ascertain the best
jons of the different parts of such instruments, and it is

eserving of inquiry also whetber they could not be made of
earthenware, such as is used for drain-pipes, in which case the
euo;ct would be reduced probably to from 3L to 6L, according to

o size.

In the above figure, g A represents a close grating placed in
froat of the end of the tgbe leading from the canal, As]:he chief
risk of disappointment arises from the chance of any solid
matter choking the action of the valves. It is to be remarked,
however, that their action may be as free as that of the pipe
represented in Fig. 1, which has been found to work perfectly in
practice; and it may be added that if the valves were partially
obstructed, this would not alter the accuracy of the measure-
ment, but only lead to their opening a little wider; besides
which, as the water is taken from the bottom of the canal, no
floating materials or rubbish are likely to be intercepted.

In the ble sluice an iron bar or wire grating wonld be
fitted outside the cylinder, or even a rattan casing, weighted by
a stone on the top of it, would be sufficient ; unless, in order to
prevent any possibility of injury or interference, it were pre-
ferred to enclose it in & dr{ brick or rubble masonry well, with
a door at the top secured by a lock.

When the apparatus is built of masoory and placed in the
bank, the space, a ¢ v b, communicates freely with the air, and
no special arrangement is required ; but in the employment of a
portable cylinder, of 2 ft. or 8 ft. diameter, and the same height,
and which would be altogether submerged, free communication
with the air must be provided, by making the axis, ¢ r (Fig. 2),
hollow, communicating with the culvert into which the water is

discharged through an orifice in the bottom of the cylinder. Iu | tb

the r.omble form also, there is no serarau tube, z y g A, but the
whole space, ¢ 'z y, is open and filled by the water, with the
exception of three or four pipes communicating between the
wer parts of the cylinder.

u and lo
t:erf;:zll be understood from a study of the action of this and | promising

ing apparatu:, that when “the canal is very full, and
the depth of water great, the float in the cylinder rises till the
valves are 80 far closed as only to admit the necessary quantity
to maintain the level and keep up the disc , at the increased
velocity of influx; and when, ou the other band, the canalis
nearly empty and the depth small, the float sinks, and the valves
open sufficiently wide to keep up the anprl} with the diminished
pressure and velocity. This rise and fall in the float leads to &
slight variation in the level, ¢ v, and consequently to a ocertain
slight variation in ¢ s, and error in the measurement, which is
that above referred to, when it is calculated at 5 and 2} per
cent. But a very simple compensation for this slight error is
easily made, 80 that ti.e measurement becomes perfectly accurate
throughout the entire range of the instrument’s action.

Sus Opening.—Some contrivances for the measurement
of water z?fonndrd og the }ztincipla of sus, (}ii:%han opening or
openin a regulated size (co with a discharge pipe) at
an \m&:rm d:;‘ih below the surface of the water by means of a
float; the lower end of the pipe communicating with the outside
in different ways. One method is sketched in Fig. 8. In
this the hollow float and its tube swim in a well constructed in
the bank of the canal. The well is closed at top by a cover
capable of being locked up, and water is admitted to the well
by a conduit which may be closed by a shutter at pleasure. The
float carries one long vertical tube open at both ends, into the
upper part of which are led the streams admitted by two or more
small openings, with or without tubes, passing through or under
the hollow float, and with their mouths set at equal distances
below its upper edge, and consequently equally below the surface
of the water. The exact distance may be regulated by attaching
we’ilghta to the tube or float.

he well is double the depth of the canal, and has a platform

or floor halfway down, and corresponding with the level of the
bed of the canal. In its centre a circular hole is cut just
sufficiently large to allow the vertical tube to pass throu,

easily. A circular channel is cut out at the edge of this hole in
order tobe filled with loose cotton or coir down by a ring
of stone to act as a kind of rough st box, and prevent
leakage and the introduction of pebbles into the opening. The

pgrs, the well; ik the
platform; a b ¢ d, float:
efg h, vertical tube ; ¢d, two
small openings.

™ 8

water which passes into the vertical tube is deliveredinto the
lower chamber of the well, and rises in it till it attains the level
of an opening underneath the floor, whence it issues to the fields.
This method has been tried experimentally on a small scale, and
answers very well, when the capacity of the vertical tube is not
less than double the gate areas of the small openings.

On the large scale this apparatus would not be expensive, and
the chief objection to it, besides that arising from the action of
silt, which is common to most on this %r.mc:rle, and will be
referred to hereafter, is that there would be a loss of level, as
the water conld not be delivered higher than about one foot below
the bed of the canal. .

Sluice.— Another method on the same general principle
is that wherein one or more syphons are attached to theside of a
float swimming in a circular cistern enclosed in a building cloee to

the canal. The months of the syphons are kept at an uniform
distance beneath the surface of the water by means of the float,.
while the pipes forming them rise vertically above and descend
outside the lar wallof the cistern, where they discharge their
contents into a circular trongh outside of it, oonnected with-
a conduit leading to the fields. .
This plan is accurate in principle, but for practical purposes
leas likely to be useful than the one next to be described (it will, .
erefore, not be examined in detail), as it would be expensive to
construct, and difficult to manage compared with many others; -
besides being liable to the risk of the uction of the syphons being -
m;:ped by the accumulation of air.
nverted —The inverted syphon is one of the most
ising of this class; it will therefore be more particularly
inquired into, The sketch given below, Fig. 5, shows the.

prioeiple of its action. A bent tube, a b ¢, shaped as an inverted
syphon, with le? of equal length, has the upper end, a, of one
leg attached to the side of a float swimming in a cistern divided
longitudinally into two parts, one of which communicates with
the canal. At the lower end of this tube, the neck of the ny})hon
at b passes through the wall separating the two parts of the
cistern, into the second or empty section, of which the other leg
rises till its mouth, ¢, precisely level with and opposite to the
one attached to the float. The water in the first or full section

through the syphon into the second or empty one, whence
1t issues to the fields.

As the mouth of that leg of the syphon which is attached to
the float is intended to be kept by it permanently at s given
depth below the surface of the water (which depth may be ad-
justed by Entﬁng a little ballast into the interior of the float),

whether the depth of the canal is uniform or not, and as the
orifice terminating the other leg of the gyphon is always in a
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ition precisely opposite and at the same level, it follows that
m‘hea% " or pyres};m and consequently the discharge, ought
always to be uniform at whatever height the water in the cistern
or canal may be standing. L
The two cisterns form one building, which is locked up to
prevent intrusion or interference. .
The annexed Figs. 6 and 7 represent the practical form
given to the apparatus as applied to a depth of water of 41t.,

FiG.6.

and it has ;been said to work excellently; nevertheless it is
probable that when longer experience of its action has been
attained one part of the present arrungement, viz., that whereby
the pipe is attached to the side of the float, will be found capable
of improvement ; because any variation in the effective weight

]

FIG.7.

of the pipes would disturb the equilibrium of the float and pro-
duce a much greater effect in_depressing the mouth of the pipe
below its normal depth than if it were suspended beneath its

centre, T N i
It has been proj that a head of 4in. be adopted in all

casee, but it would be better to increase_this, for the following
reasons: first, becanse so small a head involves the use of
syphon pipes of a larger size than would probably be convenient
in practice; and secondly, because, from being so small, any

ifling irregularity in the immersion of the float would have a
marked effect on the accuracy of the measurement, the variation
of an inch producing a difference of 13 per cent. As above
remarked, there is a risk of this irregularity, not to mention
that which would be caused were any obstruction to prevent the
free action of the arm guiding the opposite end of the float to
that carrying the syphon. Hence it is important that the effect
should be reduced to a minimum. - If, instead of 4 in, 12in.
head be allowed, the sectional area of the syphon pipes would be
reduced in the proportion of 4 to 7, and the irregularity caused
by the difference of an inch in the immersion of the mouth of
the pipe would be reduced to less than 4 per cent. The only
objection to the alteration would be that it would reduce the
scope of action of the instrument, which would toucl the
ground, and cease to be regular, in 15} in. depth, instead of
7% in.

(To be continued.)

INDIAN ENGINEER EXAMINATION.
AT page 36 of the present voiume we stated the
number?)%ecandidates who this year presented themselves
as competitors for appointments in the Public Works De-
partment in India, and we are now enabled to give some
particulars regarding the examination, and the nature
of the papers givenat it. The following is a list of the
successful candidates in the order in which they passed,
together with the aggregate number of marks obtained
by each: 1. P. Maitland, 783; 2. T. Higham, 779;
3. H. Joll, 745; 4. E. W. Oates, 740; 5. J. F. Mac-
kenzie, 739; 6. W. B. Bromley, 733 ; 7. J. Stewart,
793; 8. T. E. Ivens, 718; 9. J. 8. Beresford, 714;
10. A. Grant, 693 ; 11. T. Beatty, 683 ; 12. J. Heinig,
679 ; 13. E. G. Davies, 669; 14. W. G. Strype, 661;
15. F. W. Stevens, 660; 16. A. W. de Crcttes, 658 ;
17. D. Wallace, 645 ; 18. R. Ring, 640 ; 19. D. Noyes,
639; 20. H. B. Parry, 629; 21. R. W. Norris, 626 ;
22. G.D. Wybrow, 625; 23. C. J. Peters, 610; 24.
D. Rutherforg, 600: 25. J. Tate, 600. These will all
receive appointments in the Indian Public Works De-
partment. Although the full number of twenty-five
ualified candidates has been obtained—which cannot
ail to be a source of much gratification to the Indian
Government—there can be no doubt but that the exi-
gencies of the service could have found room for even
a greater number of engineers, had more than the
above specified number come up to the required stan-
dard of qualification. There can be no doubt that
additional engineers will immediately be required for
India, and in fact another examination is already
announced, in addition to the regular annual ex-
amination, which, we presume, will be, as here-
tofore, held in the first week of next Jul% of
course it must be some little time later still before
the examination papers are printed by Parliament, and

a review of them here may not, therefore, be unaccept-
able; but as they will, in all probability, be published
in due course in the usual manner, we have not thought
it desirable to transfer the questions, iz exfenso, to our
columns.

Considering the nature of these appointments, it ap-
pears to us that too much prominence is given to the sub-
ject of mathematics in these examinations. In saying
this, we would not have it for one moment supposed that
we in the least degree undervalue the importance of
mathematics as applied to engineering science; but
where one thousand marks only can obtained, it
appears to us that four hundred is too great a maximum
to be allotted to mathematics, as there thus remain
but six hundred marks for engineering and surveying.
If, then, the maximum number of marks were raised
from 1000 to 1200, the number given to mathematics
might be retained as at present, whilst a higher maxi-
mum would then be obtainable in the more practical
part of the examination; this would tend to give the
really practical candidates some better chance against
those who adopt the cramming system of education
in order to prepare for these examinations; for by
reference to the results of previous examinations it
will be seen that many more, as a rule, pass in en-
gineering and surveying than in mathematics ; so that
mathematics is, de facto, the real test of qualification
for appointment, few, if any, who have obtained the
minimum number of marks in that branch failing to
pass in the other two.

It is not necessary here to make any special com-
ments on the questions given by Mr. Cape in mathe-
matics, excepting that we should like to see them
having a rather more direct bearing on the object of
the examination, instead of branching out into other
subjects (especially in algebra) which, though well
enough for a school examination, certainly appear
rather out of place in an examination of civil en-
gineers.

The examination in surveying, levelling, and plan-
drawing consisted of an extremely practical set of
%uestions by Lieutenant-Colonel C. D. Newmarch,

.E., well calculated to test the cfficiency of the
candidate in this important branch of the profession of
a civil engineer. The papers commence with questions
regarding the Gunter’s chain, its length, &c. ; scales
on which surveys are executed ; the mode of using a
plane table; the use of a triangulation, and the manner
of carrying it out; and the process of taking a round
of horizontal angles with the theodolite, followed by a
set of examples to be worked out. In surveying, two
plans were given, one comprising a traverse survey of
a plot of ground near Shooter’s Hill, and the other a
survey of the Lakes of Killarney, with portions of the
counties of Kerry and Cork. Fromthe data given in
the former, a field-book was to be compiled, and the
latter was to be surveyed with reference to the selection
of the proposed new line of railway to Kenmare. In
the paper on levelling and practical surveying there
appear some questions relating to the means of ascer-
taining the longitude by the occultation of Jupiter’s
satellites, or by a lunar observation, and for finding
the latitude by observing a star’s zenith distance on
the meridian, and its declination. These, and such
like matters, though not generally required in practice
in this country, are of the utmost importance in India,
and we cannot do better than to draw attention to
these questions with a view to impressing upon future
candidates the necessity of devoting a portion of their
study to the subject. Colonel Newmarch’s papers
conclude with a lithographed field-book, comprising the
details of the traverse survey of a road in the vicinity
of the Great Northern Railway, which the candidates
were required to plot on ascale of 2 chains to an inch.
Whilst these papers were going on, candidates were
also examined one by one in the practical use and
adjustment of instruments.

This year Mr. G. P. White, the examiner in civil,
mechanical, and mining engineering, has directed
attention principally to the following subjects, viz.:
On water supply, reservoirs, dams; on pumping
engines; on harbours, docks, groins; and on light-
houses and piers; besides which, there were also a few
questions given on miscellaneous subjects. 1t is, of
course, impossible to compress within the limits of a
two days’ examination questions embracing every
branch ‘of the engineering profession, and we think,
therefore, that M%thhite has done wisely to vary
from year to year the subjects in which he gives most
questions at these examinations, as, by this means, not
only is the system of cramming frustrated, but_atten-
tion is very properly directed in turn to each branch
of the profession, and, in some cases, the character of
the questions points out in what manner it is important
to the class of works required in India, in doing which

Mr. White’s personal experiences whilst in the service
of the Government in India render his remarks doubly
important and authoritative. 'We cannot, however,
avoid the remark that Mr. White's papers are, this
year, rather too exclusively confined to hydraulic
engineering works. On the subject of water supply, the
questions, though only nine in number are fuﬂ)lgr suffi-
cient to test proficiency in this branch of the profession.
Commencing with the different means employed to
supply towns with water, the candidate is led on to
the comparative advantages of the gravitation and
Eu'mé)ing systems, and he is requested to describe
riefly what are impounding, compensating, depositing,
storage and service reservoirs, residuum lodges, and
collecting grounds, as well as to describe what are the
best water-bearing strata. Next comes the subject of
constructing dams for impounding water, and of filter-
beds, the principal conditions which should determine
as to the mode of supply, and the probable amount
required for supplying a town with water; and the
paper concludes with questions relating to cast-iron
water pipes, the mode of casting them, and the different
means used for jointing pipes. The next paper, “On
Pumping Engines, &c.,” after going into the questions
of testing pipes, the use of d%ﬂ‘erent apparatus used
in water supply, such as bib-cocks, crutch-key cocks,
reducing-pipes, air-vessels, hydrants, sluice-valves, &c.,
the flow of water through pipes, and the different
kinds of pumps and other contrivances for raising
water, requires a description of the mode of ascer-
taining the power of pumping engines in any given
case, with a practical application of the same, followed
by questions on the head due to friction, the net horse
power required, the diameter of cylinder necessary
under certain conditions of steam and expansion, the
diameter of pump barrel for a certain delivery, and par-
ticulars of steam supply and boilers. On the subject
of harbours, docks, and groins, the candidates were
furnished with a map of Bantry Bay, and required to
lay down: on it such works as appeared necessary to
render it suitable for a naval station and harbour of
refuge; and perhaps no better method could have been
adopted with a view of testing the knowledge of
candidates on these subjects. 6uestions, also, were
ﬁiven bearing on the treatment of silt brought down
y rivers flowing into the harbour; the construc-
tion of breakwaters; hydraulic lines; removal of
rocks ; laying down moorings, and the construction of
docks, quays, landing-stages, &c. The last paper treats
on the subject of serew-pile lighthouses amf piers ; dif-
ferent forms of wrought-iron girders ; modes of scarfing
timber; the different kinds of stone employed in
building; the means adapted in the main sewers for
the drainage of London to provide for storm water ;
weirs employed at Manchester \Waterworks to sepa-
rate the storm and turbid water from that suited for
the town qulp‘liy; railway points, sidings, &c.; and it
winds up with directing attention to the use of photo-
graphy as most valuable for cngineering purposes,
especially in India.

A note at the conclusion of Mr. White’s papers
contains an extract from the recent address of the
President of the Institution of Civil Engineers, wherein
he referred to the duties of the dock and harbour
engineer, prefacing the quotation with the following
remark :

“On the present occasion I have specially directed
““attention to the subject of water supply and harbour
“engineering, two of the most important, but at the
“same time difficult, branches of the profession, and
““which are yearly becoming more necessary in India,
“only a few of the principal cities heing at present sup-
“plied with water. Much, therefore, remains to be
‘““done in this way ; whilst as regards harbour engineer-
“ing, a wide field presents itself in India, considerin
“her extensive seaboard is very deficient in natura
“harbours. I would, therefore, suggest these subjects
““as being deserving of especial attention.”

RAILWAY-CARRIAGE VENTILATORS. .
To THE EDITOR OF ENGINEERING.

Str,—In your impression of the 26th ultimo you notice and
illustrate the design of & ventilator for railway carriages
to be the production of Mr. W. G. Creamer.

I am instructed by my client, Mr. A. A. Durant, of Wilson-
street, Finsbury, who is the sole lessee of the patent obtained by
Mr. George Bohn, of Twickenham, to inform you that Mr.
Creamer’s design appears to be procisely similar to such patent.
I will not take up your space by reference to the details of Mr.
Bolin's ventilator, as they are fully specified in your advertising
columns. I will only add thut the patent is dated 15th February,
1864, No. 389.

I am, Sir, your obedient Servant,
Francis K. MuxTox,
Solicitor for A. A. Durant.

Rugby-chambers, 19, Great James-street,
Bedford-row, W.C., August 7, 1867.
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TECHNICAL EDUCATION.

I¢ any one of the first-class Continental enginecring
schools was to be suddenly transplanted into this
country, and if the school were opeued gratis to every
young man between fifteen and eighteen years of age,
provided that he could pass the preliminary examination
which is required abroad before a student is ad-
mitted to the lectures, we doubt that the numher of
suitable pupils that could be mustered without pre-
paration would be exceedingly small. This seems a
very bold assertion to make; still it is only necessary
to inquire what preparatory knowledge the professors
of mechanics or civil engineering in France and in
Germany make a condilio sine qud mon for admittin
a pupil into their classes, and the conviction wi
soon replace every doubt. It is a well-known fact
that most of the young gentlemen from this country
who are sent to Germany for finishing their education
there must go to private institutions or!small second-rate
schools, simply because they are utterly unfit by their
prelimi knowledge to follow the teachings of the
regular public colleges. There are also in some towns
preparatory courses established for the benefit of youn,
1gnorants from this country and from other less civiliseg
corners of the world, which enable the novice, afrer a
year or two, to enter the college proper upon a par with
the native students. If we look to the causes of this
most striking circumstance, we find that the absence of
sound schooﬁng in England goes much further than
the mere question of high science. The common
school of arts, the school which teaches the elements
of the natural sciences, or what is called on the Conti-
nent the “middle school,” is not even known in this
country. This is very different in France and Ger-
many. Taking the latter country as our example (for
education there, particularly that given by the middle
schools, stands upon a higher level than anywhere
else), we find the middle school, under the name of
Realschule or Realgymnasium, to consist of no less
than a six years’ course. It takes its pupils from the
country school, or Volkschule, where educationislimited
to about the same quantity of knowledge which is the
standard in our own elecmentary or primary schools.
The age of these pupils is from nine to eleven years.
The six years’ course is divided into two distinct parts
of three years each. The first set of three years, if
successfully passed through, will make a well-educated
workman, foreman, or shopkeeper of the pupil. The
courses give the elements of every natural science, in-
cluding chemistry, mechanics, natural philosophy ; they
teach arithmetics, book-keeping, geometry,and drawing.
At the close of these courses, very strict examinations
are passed through by the pupils, which effectively
prevent those who are less talented or less assiduous
to pass to the higher courses, and in this manner the
contingents are mustered out for the different stages
of practical employment according to the capabilities
of each individual’,’ and without injustice to any one.
The nation is a great gainer by this arrangement.
The schools at the outset being open to every comer,
all the growing talent of the nation is carefully
collected there, and only very little is wasted and lost
from want of suitable education. Wherever peculiar
talent shows itself, it is without difficulty directed
into its proper channel, and the natural course of
the education passed through, degree by degree, musters
out those- who are best suited for each respective
branch. The second set of three years in the middle
school is devoted to a further instruction in all the
branches, the elements of which have been taught
before. They give an education far superior to that
required in the ordinary pursuit of trade, but they
give all the knowledge which is requisite for starting
In any one distinct branch of science or in any
technical profession. They give, in fact, a thoroughly
scientific general education. Those persons who
intend to devote themselves to any technical profes-
sion receive a sufficient knowledge of all the other
branches of science, which they are expected to be
familiar with, without following them up as a specialty.
From this course the pupils are mustered out accord-
ing to talent and inclination into the schools for civil
engineering, mechanical or mining schools, or they
pass into an academy of architecture, a school for
chemistry, or a military school. It is these middle
schools that this country wants more than anything
else. We have very good, although expensive, means
for teaching any distinet speciality of knowledge
in this country; but we lave no “ Polytechnic”
schools, no institutions for acquiring that generality of
technical knowledge which alonc will make a well-
educated modern enginecer. Without these prepar-
atory schools the engineering universities, such as
exist abroad, even if imitated in this country, would

prove useless, or rather unfit for use. Education is a
thing difficult to replace if once neglected, and this
holds good for a nation as well as for an individual.
The moment we admit that we have neglected educa-
tion, and allowed other nations to surpass us in this
respect, we must be prepared to pay for the negleet by
the acknowledged inferiority of a whole generation of
professional beginners. It will never do to start one
school, or orze institute, or one museum. We must
have a whole system of schooling, we must have edu-
cation thrown groadcast upon the whole surface of the
country, accessible, readily accessible, and, indeed,
gratuitously accessible to all who want to learn. By
these means, and only by such arrangements, we can
arrive at the desired end with patience and perseverance,
but only after a considerable lapse of fime. Let it be
hoped that the difficult task will he speedily com-
menced, that the necessity once seen, and almost
unanimously acknowledged by our great scientific
authorities, will be provided for with vigour and de-
termination, and with that amplitude and munificence
which have always been characteristic of the British
nation.

1 ]

DYNAMOMETERS AT THE PARIS
EXHIBITION.

THE friction brake is a very rude instrument for the
refinement of modern engineering and machine-making.
It is a very useful and simple contrivance, and it is
adapted to tell approximately how many horse power a
water-wheel or a windmill gives out in its action, or
how much power is consumed by a millstone or other
uniformly rotating mechanism. But when it comes to
the investigation of more complex and irregular move-
ments, when such a question arises aswhat precise point
or portion of a curved cam suffers the greatest strain
during its revolution, and what proportion this strain
bears to that which cams of other shapes or curves will
have to undergo if substituted for the first, when it
comes to watch and compare the relative consumption
of power between different spinning and weaving
machines, or hetween different headstocks of a mule, or
hetween differently constructed parts of a single mule
headstock—then the friction brake of course is no
longer applicable, and a delicate, scientific, yet simply
constructed instrument becomes a generally acknow-
ledged desideratum. Such an instrument is what
engineers now call a rotation-dynamometer, and a
perfect instrument of this kind is yet to be designed.
The name rotation-dynamometer is given to distinguish
it from those instruments which measure and register
linear exertions of power, or forces exerted in a
straight line, such as the pull of a locomotive engine
or of a tug-boat. Dynamometers of that kind
present no difficulty in their construction, and there
exist a considerable number of such instruments
all practically perfect, or nearly so, in their action and
performance. Most of these instruments are based
upon the production of a diagram, one element of
which is represented by the tractive force or linear
strain exerted, while the other element represents the
time or space of movement through which that exertion
has taken place. The area of that diagram representing
the product of the tractive effort multiplied by the time
or space through which it has been exerted gives the
precise amount of the work performed. The form and
outline of the diagram itself in those instruments which
produce a visible diagram of that kind indicates at
the same time the precise fluctuations, changes, and
other characteristic features connected with the
exertion of power, and thereby gives one of the finest,
most trustworthy, and useful records of the per-
formances of machinery which we have in practical
mechanics. The steam-engine indicator is in reality
nothing but a linear dynamometer registering the
exertions of the steam pressure as connected with the
space travelled through by the piston, and it is
certainly one of the finest, most suitably contrived, and
most perfect instruments at present at the command of
mechanical engineers. For a rotation-dynamometer,
the problem consists in producing the same register
of power and space with regard to rotaton(iy movements
as the indicator gives for a straight-lined exertion of
power. We require a diagram showing the amount
and variation of power exerted upon a pulley by the
belt running over it dnrinE the time that any given
machine which is driven by that pulley performs its
operation. The dynamometers hitherto made for this
purpose suffer from several defects. Most of them are
complicated and costly instruments, difficult to keep
in order, and unreliable in their indications. Others
of a simpler nature are interfered with in their indi-
cations by alteration of friction and other elements,
such as the centrifugal force, which, varying in amount

with the speed of rotation and interferes with the indica-
tions of the dynamometer, which are then correct only at
one given speed, and more or less far removed from
the true mark as the speed differs from the normal
velocity. The Exhibition contains two rotation-dynamo-
meters ; they are the best of their kind ever made, and
both invented in France. Still our general remarks
appl{ to both of them, and they leave plenty of room
yet tor any really simple and pract,iczi.{J instrument of
their kind. The two dynamometers we speak of are
those of M. Taurines, in Paris, and of M. Engen
Bourdon, the well-known engineer of the same town.
The dynamometer of M. Taurines is a very complete
instrument. It was invented some five years ago, and
used in a’series of experiments made for determining
the power consumed by different engineers’ tools
at the workshops at Indret, apparently with much
success. It consists of a pair of pulleys mounted upon
a solid shaft and upon a surrounging hollow shaft re-
spectively, and connected together by a pair of seg-
ment springs. The transmission of power from one
pulley to the other, through the action of these springs,
causes the latter to alter their shape, and thereby a
tension is exerted parallel with the axis of the two
shafts which carry the pulleys. In’this direction a
small carriage, moving on four wheels and upon a pair
of straight lLorizontal rails, is attached to the springs
by a connectinﬁ-rod, and this carriage is traversed for-
ward and backward upon the rails, according to the
action of the measuring springs connected to the two
main shafts. The position of the carriage on the rails
is therefore equivalent to the strain exerted through
the pulleys, and corresponds to the position of “tie
pencil-point in the steam-engine indicator. The second
element, or the space travelled through, corresponds
to the number of revolutions made by the pulleys, and
this is transmitted to the indicator in the following
way : The carriage previously referred to carries upon
its frame a long nicely finished cone, which revolves
round its own axis in two bearings, mounted so that
the upper line of the cone remains always horizontal.
This cone is geared by a pair of bevel-wheels, so as to
revolve with the two driving-pulleys and to make the
same number of revolutions. ~ At the top of this cone,
and in frictional contact with it, is a sphere guided
between rollers which are also in frictional contact with

the sphere. The contact between the cone and the
sphere, theoretically, is a mathematical point, and this
point corresponds to the pencil-point of the other indi-
cators. Now, as the cone revolves, the sphere follows
the movement of the point of contact, and receives an
amount of motion which is due to the circle described
by the point of contact upon the surface of the cone
during the revolution of the latter. The position of
the carringe and cone upon the rail is therefore the
element which determines the size of the ecircle
of contact between the cone and the sphere. The
annexed diagram shows the relative position of these
elements, and it will be seen from it that the movement
of the carriage in the direction of the arrow brings the
broader part of the cone, C, in contact with the sphere,
S, and that for one revolution of the cone the sphere
will make a greater number of turns in proportion to
the increased diameter of the circle of contact. The
number of revolutions made by the sphere, and counted
by a common engine counter moved from onc of the
small friction guides, is a fraction of the product of
power and distance travelled through, or an equivalent
to the work performed. It is necessary only to read
off the figures of a suitabl{ arranged counting ap-
aratus to arrive immediately at the power indicated
y this instrument, and, so far, its use is very con-
venient ; but, on the other hand, it cannot be denied
that the apparatus is very complex, and that its
clements are liable to derangements and inaccuracy on
account of slip, particularly when exposed to sudden
changes of power. M. Bourdor’s dynamometer con-
sists of a pair of pulleys, each on a separate shaft, and
the two shafts are geared together by means of a pair
of spur-wheels with inclined teeth. The inclined
gearing exerts a longitudinal pressure groportionatc to
the strain transmitted through it, and due to the angle
of the teeth. There is therefore an end thrust caused
by this gearing, and this is taken up by one of the
shafts which 1s free, endways, in its bearings, and
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presses endways against a spring. The spring
transmits its movement to a pointer, and in this
manner the amount of strain transmitted is registered
upon a scale. This instrument, although simpler than
the first, is liable to be interfered wit in its indica-
tions by the changing influence of friction, and so we
find ourselves compelled, in the face of those two best
indicators yet made, to declare that an absolutely perfect
instrument of the kind remains yet to be invented.

YANKEE ROWING.

Tue Army and Navy Journal of New York gives the
time made on a three-mile race by six-oared crews of Har-
vard University (at Cambridge, Massachusetts), and Yale
University (at New Haven, Connecticut). The race took
place on Lake Quinsigamond, near Worcester, Massachu-
setts. The *Freshman's crews” made the three miles,
Yale in 19 min. 88} sec,, and Harvard in 20 min. 6 sec.
The “ University crews” afterwards made the course, viz.,
Harvard in 18 min, 123sec., and Yale in 19 min. 25} sec.
The average weight of the Harvard men was 11 stone
1} 1b., and of the Yale 10 stone 12 Ib. The sizes and weights
of boats are mnot given. It may be interesting to compare
with this performance the time made by the Oxford eight
on the last race from Putney to Mortlake, viz., on April
18th last. The distance is given as 4} miles, and it was
rowed in 22 min. 89 sec. In the race of 1858, and again
in 1865, the same course was rowed in 21 min. 23 sec.
Although the American boats were worked with but three-
fourths the power of our own, their performance was less in
proportion. Had the Harvard University boat gone 4}
miles at the same rate of rowing, it would have required
25 min. 48 sec., although whether they could have borne

the strain for 74 minutes longer for the extra mile and a
quarter is another matter. And although our boats carry
two more oars, they weigh 350 Ib., with their cushions,
gear, &c., and have the additional displacement of the two
extra men, say 22 stone, the boat itself having 8 ft. addi-
tional length, and consequently more skin friction, for the
two extra seats.

The power required to work the boat must be increased as
the cube of the speed, the resistance at any moment in-
creasing as the square. The Oxford rate, last April, was
11.26 statute miles an hour for 22 min. 89 sec., while the
Harvard rate was 9.888 miles per hour for only 18 min.
12 sec., and that with one-fourth less power, and probably
not far from one-fourth less displacement and one-sixth less
wetted surface, although neither of these are given. Now
the cubes of these speeds, 11.263 and 9.8833 (respectively
1427.63 and 977), at once preclude any notion that two ad-
ditional Harvard oars, involving, of course, additional dis-
placement and skin friction, could have carried the boat
nearly 1} miles an hour faster, for a space of time nearly
4} min. greater. The Yankees want either the physique
or the skill of our beef-eating English boys.

A drawing and full particulars of the boat of the Oxford
eight appeared at page 188 of our second volume. It is
56 ft. long, 2 ft. beam, and its greatest depth is 124 in. Its
weight is 8501b. We have sent the engraved block of the
boat to the Army and Navy Journal for publication for the
good of American oarsmen.

Tag CLEVELAND IRoN TRADE.—The namber of farnaces in
blast in the Cleveland district is 81, and there are 36 out of
blast. The quantity of pig iron made in Cleveland in the first
six months of the current year was 562,499 tons, so that the
make of the district now exceeds 1,000,000 tons per annnm.

Fia 2.

F16 5.

- REII;PRT’S RAILWAY CARRIAGES. o
'E give, above, engravings of a composite carriage constru

on Mrﬁleifert’s system, a system whimu to some extent been
adopted by several German lines, viz.,, the Wurtemburg,
Nassau, and Bargish-Murkish railways. As will be seen by the
engravings, the carriage has one first and three second class
compartments, |besides a smaller compartment, which divides
the two classes, and is fitted up with water-closets, &c. The
carriage is entered from end platforms, and there is a cen-
tral passage right through it, the first and second
compartments being, however, shut off from each other by
doors, as shown in the plan. The handrails of the end plat-
forms have each an opening in the centre, and the platforms are
provided with flaps, which turn down over the couplings and
afford the means of passing from one carriage of the train to
the next.

The underframe of the carriage is of iron, and its parts are
arranged as shown in the engraviogs. Across it extend six
transverse bearers, which project laterally to the width of the
body, and which are connected at their ends to six springs,
placed three on each side of the carriage, as shown in the eleva-
tion and plan. On these springs the body of the carria,
directly rests, and it is carried by them completely clear of the
underframe, the latter being nﬂo providedp with springs ar-
ranged in the usual way between it and the axle-boxes. The ar-
rangement of springs between the body and underframe above
noticed is very similar to that employed on the state aud sleep-
ing carriages of the imperial train of the Parisand Orleans
Railway Company, a train of which we give a full and illustrated
description on pages 293 and 294 of the first volume of
ExgIvEERING. Springs arranged in this way no doubt cause the
carriages to which they ave applied to ride very easily, but
the extra expense entailed by their use would, we. fear, prevent
them from being generally adopted on most railways. If the
main springs of the carriage are properly proportioned, we be-
lieve that india-rubber pads placed between the body and under-
frames, as is now done on many I:‘;gglish and Continental lines,
will be found to be very nearly as effective as the auxiliary steel
springs, and certainly much cheaper. We may, perhaps, at some
fature time lay before our readers the results of some experi-
ments which have been made with some carriages constructed
on Mr. Reifert’s system. OQur engravings have been prepared
from drawings for which we are indebted to Herr E. Heusinger
von Waldegg, of Hanover.

THE VisTuLA.—The Vistula has overflown its banks to an
extent such as has not been remarked for the last twenty-two
yu“r;. A great number of streets in Warsaw have been inun-

Leeps INpDusTRY.—All branches of the iron trade are un-
usually quiet at Leeds ; the principal cause of this is that the
railway companies are mere? buying to meet their urgent wants.
The machine trade is also dull, esPocinlly as regards flax ma-
chinery. The makers of engineers’ tools are somewhat bare of
orders, The locomotive builders have still some contructs on
hand, but it is stated that few new ones are in prospect.

THE SUEZ CANAL.—At a meeting of the Suez Canal Com-
Eu:{v, last week, M. de Lesseps assured the assembled share-

olders—who mustered in great force—that, according to the -
calculations made, the great canal would completed by
October 1,1869. The directors were aathorised to conalude &
Joan of 4,000,000 The meeting was characterised by ‘much
enthusiasm; nevertheless, the 20 shares (fully paid up) have
receded to 112, 5s. each. The new loan, of course, prejudices
the share capital, which amounts to 8,000,0007, .

LAUNCHES BY THE LAIRDS.—Messrs. Laird, of Birkenhead,
have built twelve steam launches for river service. They are
each fitted to carry a 12-pounder brass howitzer in the bow,
and are 50 ft. long, 11 ft. broad, and 4 ft. 9in. deep. Their
burthen is 28 tons, and they are each fitted with a direct-acting

engine of 15 horse power.
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ESPLEN AND CLARK'S HYDRAULIC STEERING GEAR.

CONSTRUCTED BY MESSRS. GEORGE FORRESTER AND CO.. ENGINEERS. LIVERPOOL,

Tae form of steering a) tus above illustrated (Esplen and
Clark’s t) has been fitted to several steamers trading from
Livcrpox:zl in every case has given satisfaction. The object of
the arrangement is to obviate the difficulty hitherto experienced
of placing steering apparatus in any convenient part of the shi
bowever distant from the rudder. ‘The apparatus, as illustra
consists of two parts, one at the bridge or in the fore part of the
ship, the other at the rudder. The bridge apparatus consists of
two hydraulic rams, E F, which are connected and fitted intothe
double-ended cylinder, D, which is virtually two cylinders cast
in one piece with & division between them. The rams, E and
F, are moved by the screw, B, which is formed on the axle of the
ing wheel, A. The thrust is taken on a collar-brass, C,

which 18 made in two halves, and is held in its place by four

holu‘l_:eingpntin(rom one end so as to be easily pat

er. e two ends of the cilindn, D, are connected by
the pipes, E, and F,, to a pair of hydraulic cylin E, and
F,, at the rudder. The rams of these cylinder, E, Fs, are
connected by the slotted piece, H,, aud by the pin and brass, H,,
working in the slotted tiller, K, they move the rudder. The
aft cylinders are joined by the fr-ming-é)iece or bedplate, H,
which is bolted on the deck of the ship, and the tiller, K, is ex-
tended and formed liththm :nd to tti:ko tﬁ; ;hackles of :‘I‘n chains
of the spave gear. At the bri e cylinder sits on the frame,
G, and thmgi.:::o eommnniudg:n between the two ends of the
cylinders, or between the two ungeom gt of pipes. This éb:mgd:
screw steering gear, it 0 vanuics Eeculm‘ su
immediate mll’;n on tEe rudder, and the e action of the
screw. The screw in this gear being of a much finer pitch than
in common screw gear, it this brake property in a
higher degree, and the stecrsman is perfectly free from shocks
in rough weather. But the rudder is pot held rigidly n&-inst.
an mﬁdﬂn blow it may receive from a sea utrik;l:ﬁ it; the aft
cylinders u:;l provided with ¢ concnnlugon-nms,"dld olc,lbby com-
pressed spiral springs, 80 as to yield to any sudden blow upon
the mddeg, and these rams return to their former place imme-
diately, without allowing any of the fluid to escape.

.In other hydraulic steering gear, the power has generally been
applied throngh some modification of the Bramah press, and the
water which had been forced to one side of the aft rams, or
their substitutes, was {nmped out and sent into the opposite
side of the apparatus; but in all such arrangements there was
the difficulty of getting rid of air in the pipes, and the pumping
action, producing a continual alternation of extreme pressure
and partial vacuum in the pump chambers and pipes, rendered it
impossible to prevent the inleaking and accumulation of air.

In the apparatus now illustrated, the fluid is continually under
8 pressure of several atmospheres, s0 that any leak must be an
®8cape of fluid, and air cannot leak into the pipes. Practically
1t is found there is no loss of fluid byleahgo“i:h;?nguofmeul
days’ duration. A small supply tank is at! to the ap

tus, from which, by merely turning a cock, any waste of the
fluid can be instantly replaced. This tank is not shown in our
engravings.

" At present, one of the greatest objections to having the steer-
ing wheel on the bridge of steamers is the great loss of power
caused by the friction of the rods and chains connecting the
wheel with the tiller. This objection is entirely obviated by the
application of the screw-hydraulic steering gear.

Another great drawback to the ordinary mode of steering
from the bridge is the Jiability of the connexions to get foul;
this objection i3 also overcome in the steering gear illustrated.
i;;a 0 noiseless in its action. Til;e noise caused by the rods

chains in ordinary bridge gear is generally urged against its
adoption, especially in pt.cnfur steamers. Steam power can
be applied to work the gear. In ordinary cases water alone is
the fluid used in the cylinders, but in cold latitudes the fluid
isa solutiim g salt, which 'il]Fli not lmzlo.::?nthin ahcl:mdhn
winter. In the engravin, g. 1 is u pl e whole a
ratus ; Fig. 2 is an end tionoftheaypcnmathebris::.;
Fig. 8 is a side elevation of the apparatus at the stern.

EXHIBITION CATALOGUES.

To judge from the fact that there are very many bad and
extremely few catalogues at almost evuz exhibition, it
would appear that the eoml&ihtion of an exhibition catalogue
is a matter of considerable difficulty. At the present Exhibition
there are only two catalogues above the general & , and 8o
arranged as to be readily useful to the visitor, and worth preserv-
in the close of the Exhibition, as a record of the great show.
These are the Prussian and English official catalogues. They are
both made in the same form and manner as the catalogue of
the 1862 Exhibition in London, compiled b{lDr. T. Arnstein, ou
behalf of the Austrian commission. Thls catalogue justly
earned the genera! approval of all concerned on that occasion,
and in preparing their catalogues for the present Exhibition we
have been informed that both the English and the Prussian
commission specially applied for some copies of Dr. Arstein’s
old catalogue as a guide and model for their own work. This
bas so far proved successful, and the lesson should not be lost on
other authors, or compilers, of official catalogues on future
0ccasions.

STEAM-HEATED CORE OVENS.

Tue warming of apartments by steam of hardly
more than ordinary atmospheric pressure has been
lonﬁ practised ; but engineers are but little acquainted
with the system of heating by steam, which, although
not superheated, is of very high temperature, say
600 deg., and of correspondingly Ereat pressure. This
is the system adopted, with much success, by Messrs.
Perkins, respectively the son and dson of the
famous high-pressure engineer, Jacob Perkins ; and to
that gentleman, indeed, we believe the origination of
the system is to be ascribed. Immense pressures are
quite practicable within small tubes, or boilers made
wholly of water-tubes; and Messrs. Perkins have
actudlly worked an engine with steam of 2000 lb. per
ﬁuare inch, the boiler, moreover, having a glass gauge.

e engine now regularly driviog their factory in
Seaford-street, Regent-square, has been worked at a
pressure of 450 lb. per square inch, and the safety-
valve of the boiler is set to 600 Ib. A full descrip-
tion of this engine was given a few years ago in a
paper read before the Institution of Mechanical Engi-
neers ; and on a future occasion we shall tprobably ive
a drawing of it. The boiler is formed of butt-welded
tubes 24 in. in internal diameter and # in. in thick-
ness. A soundly welded tube of this size, made from
iron of a tensile stren of 50,000 Ib. ger square
inch, would have a bursting strength of 16,666 Ib. per
square inch, and the tubes are tested to 2000 lb. pres-
sure, and sometimes to more.

Messrs. Perkins’s sg::em of steam heating, which
we described in our first volume, depends upon the
enormous strength of small water-tubes. They gene-
rally use tubes of 145 in. external and # internal
diameter, giving +% in. thickness. Such tubes, sup-
posing the iron to have a tensile strength of no more
than 50,000 1b. per square inch, or the ordinary strength

of fair Staffordshire iron, would have a bursting strength
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of exactly 25,0001b., as for every square inch of the
diametrical plane along which the pressure acts there
would be hal‘} a square inch of iron in the two sides of
the tube to resist it. Messrs. Perkins take such tubes,
of any convenient length, and having first welded up
one end, partly fill them with water, and afterwards
weld up the other end. If such a tube were placed
wholly, or even for a considerable portion of its length,
within a good fire, its bursting pressure would sooner
or later be attained, and it would -burst, with some
noise certainly, but if surrounded by, and fastened to,
brickwork, not with any destructive effect ‘of conse-

uence. In making experiments to test the full en-
gnrance of tubes, Mr. Loftus Perkins has occasionally
thus barst them. Tt will be understood that the tubes
have no safety-valves, and yet if onl{' a short portion
of their length at their lower ends (the tubes being a
little inclined from the horizontal) be placed in the
fire, and the remaining surface of the tube be allowed
to radiate its heat into an oven, no amount of firing
can burst them. Whatever the temperatureof the steam,
whether 600° or more, it then gocs on condensing as
fast as it is generated, giving off its latent heat through
the substance of the tube. This process may go on
for years, the boiler, if we choose so to term the tube,
containing always the same water as that with which
it was first charged. Messrs. Perkins have also em-
ployed these tubes—boilers as they really are them-
selves, although no steam is taken from them—for
heating the water within an ordinary cylindrical boiler,
working at a much lower pressure. - Such a hoiler was
worked for many years, and the tubes, when cut open
after eight years’ work, were found to contain their
exact original quantity of water, although this, by
absorbing a certain portion of oxide of iron, had be-
come as black as ink.

Messrs. Perkins give to their heating-tubes the name
of heat-conductors, which is accurate, although not
iuite suggestive of their use. Three years ago, Mr.

oftus Perkins applied them to a haker’s oven in
Hamburg, and a considerable number of them are
now fitted in bakeries in England and abroad. Some
have already been made to the order of our own
Government for the use of the army, and they are
likely to be ultimately adopted for all army bakeries,
because of their cheapness and convenience of
erection.

An admirable application of the heat-conductors is
that at the factory of which we gave a_description a
fortnight ago, where they are employed to heat the
core oven in the foundry. Instead of a sooty, smoky
den into which none but a salamander could enter, this
core oven is whitewashed within, and has a double
window at one end admitting light from the foundry
. yard. We cannot think that any founder, after once
zeeing such an oven, would wish to continue the pre-
sent mode of drying cores.

RECENT PATENTS.

TrE following specifications of completed patents
are all dated within the year 1866; and that year
should be given in ordering them, at the annexed

rices, from the Great Seal Patent Office, Chancery-

e.

ﬁNo. 3226, 6d.) Alexander Colvin Fraser, of
Colchester, patents makini gas;retorts with ribs extend.
ing along the bottom of the interior of the retort, and
also up the end. On the interior'of the top and sides are
also formed chavnels or grooves extending uearly
from the back to the front, these grooves, or some of
them, being connected with each other by transverse
channels. The upper grooves are stated to be
designed to prevent deposit, or to enable the deposit,
if formed, to be more readily removed ; and the bottom
ribs are intended to facilitate the escape of the gas from
the coal during the process of distillation.

(No. 3232, 4d.) Thomas Gray, of Wandsworth,
patents neutralising the free acid contained in bleach-
ing compounds, or chlorine gas, by passing the gas
through an alkaline solution previous to bringing it
into contact with the line with which it is to be
combined, or by mixing some suitable alkali with the
ground lime or bleaching-powder, previous to using
the latter for bleaching purposes. .

(No. 3233, 10d.) .Carl Erik Samuelson, of Ham-
bn:g‘,lggtents the use of a kind of injector for the
propulsion of vessels, it being proposed by him to
employ a jet of steam to cause the flow of a current of
water through a channel extending through the vessel

communicating with the water at each end.
Propulsion by such means could, of course, only be
obtained at the expense of an enormously wasteful ex-
penditure of steam,

(No. 3236, 1s.) William Robertson and Charles
James ‘Waddell, of Manchester, patent an ingenious
method of imparting reciprocating motion to the parts
of gins, mowing-machines, &c. The apparatus may
be described as a modification of the “sun an
planet” motion, the connecting rod, to which a
reciprocating motion is to be imparted carrying an
internal wheel which is kept in what the patentees
term “oscillating contact” with an external driving-
wheel, or vice-versd.

(No. 3242, 84.) William Warren, of Alstone, near
Cheltenham, patents fitting pumps with a lever, so
arranged in the lower part of the barrel that when the
bucket is caused to descend below a certain point,
it opens both the suction and bucket valves, and
allows any liquid that may be in the pump-barrel to
run back into the well or receptacle from which it has
been raised. Under ordinary circumstances the
descent of the bucket to a point sufficiently low to
cause the opening of the valves is prevented by a re-
movable stop which arrests the movement of the
handle. The arrangement is intended to prevent the
water or other liquid from freezing by being left in the
pipe and pump-barrel, and also to prevent the injury
which some l]i)quids might sustain from being lelt in
contact with the metallic surfaces of the pump.

(No. 3247, 1s.) William Ford Smith and Arthur
Coventry, of the Gresley Iron Works, Ordsal-lane,
Salford, patent improvements in the manufacture of
tool holders and cutters, and in the arrangement of
machinery for grinding and sharpening cutters. The
details claimed n this specification are too numerous
for us to describe them here; but we may perhaps
give an account of some of them on some future
occasion.

(No. 3249, 8d.) Walter Chidcock Nangle, Capt.
R.A,, and deputy-assistant quartermaster-general, of
Woolwich, patents a wonderful construction of armour
plating for war vessels or forts. He proposes to coat
the surfaces to be protected thus:—first, “ with a
cushion or pad of horsehair, soft malleable iron, or
other suitable yielding material” (!); next, with
armour plates, say 3 in. thick, having knobs or ex-
crescences 4 in. thick on their outer surfaces ; next, with
a layer, about 8 in. thick from the tops of the  knobs,”
of a composition formed of hides cut into small pieces
before being tanned, mixed after tanning with
marine glue, and formed into blocks by powerful pres-
sure; next, with a second pad or cushion of horsehair ;
next, with two layers of rings or flat plates with cir-
cular apertures, these rings bein% set vertically, and
the two layers being separated by wire netting, to
which they can be secured “by string (!) or other
material which will not readily break;” next, with
steel or other metal plates having on their outside sur-
faces projections bevelled at their extremities and
em'vedp upward, with a view of causing a shot striki
them to be diverted downwards; and lastly, with woo
or the composition above described filled in between
the projections just mentioned. Captain Nangle pro-
poses to build up this delightfully simple system of
armour plating in boxes 5 ft. square, which are to be
dropped between the main skin of the ship or struc-
ture to be protected and an outer skin!

(No. 3254, 10d.) Robert Clayton, James Raper,
John Goulding, and William Howarth, of Bradford,
patent arrangements for stopping or starting the tappet
shaft of swivel or other looms, by self-acting mechan-
ism .governed. by the jacquard or other shedding
motion. :

gNo. 3256, 64.) Clinton Edgecumbe Brooman, of
166, Fleet-street, patents, as the agent of Samuel
Maynard, of New York, an admirable method of use-
lessly complicating the construction of railway wagons.
Mr. Maynard proposes to place on each axle, inside
the ordinary carrying wheels, two other wheels of
smaller diameter, and, in addition to these, to place
another axle between the two on which the truck is
carried, and to provide this axle with a pair of wheels
situated ‘outside the carrying wheels. Yt is infended
that, in the event of the truck runniug off the rails at
points or switches, it should be carried upon the
auxiliary wheels, and that by means of a chain which
would t{en be wound upon the third axle, the brake
should be applied, and a whistle on the engine opened !

‘Fancy providing each wagon with six extra wheels, an

extra axle, and a lot of other gear for such a purpose.
No. 3258, 8d.) . Edmund Small Cathels, of Lower
enham, patents casting longitudinal bands or ribs

S
‘aﬂmg the exterior of gas mains, the bands being placed

80 as to increase the thickness of the mains at those
points at which they are usually pierced for the con-
nexion of service. pipes. A form of gas-regulator or
governor -spevially intended'for use in hilly districts
18 also included in the patent.

ap
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(No. 3259, 1s.) William Edward Newton, of 66,
Chancery-lane, patents, as the agent of Edouard Victor
Jules Joublin, of Boulevard Beaumarchais, Paris, an
aratus for cleaning the external surfaces of boiler-
s. The apparatus consists of a kind of chain, the
links of whicli form a series of cutters, this chain being
passed over the tubes to be cleaned, and drawn back-
vs}'lards and forwards until the scale is removed from
them.

(No. 3261, 10d.) Thomas Henry Cooper, of Slough,
patents an arrangement for preventing the rebound of
railway buffers when they are driven ome beyond the
usual extent, as, for instance, in the cvent of a
collision. The arrangement consists of pawls, which
take into teeth forme%l in the rods of the buffers when
the latter are driven home, the pawls being ordinarily
maintained clear of the teeth by chains connecting
them with the drawbars. Dr. Cooper states that from a
careful examination into the results of collisions, he
has “been led to attribute much of the evils arising
“ therefrom to the rebound of the buffers”—a con-
clusion in which we quite agree with him.

(No. 3262, 4s. 10d.) This is a specification—com-
prising eighty-four pages of letter-press and four sheets
of drawings—in which Mr. Richard Boyman Boyman,
of Park-crescent, Stockwell, explains his views on the
subject of aérial propulsion, ang on the use of jets of
steam as a motive power. Mr. Boyman’s remarks
are far too voluminous for us to attempt giving any
abstract of them here.

(No. 3265, 1s. 4d.) Samuel Chatwood, of Bolton,
Ratents improvements in the construction of safes,

Ir. Chatwood fixes, into the back of the door, studs
with heads at their ends, these studs, when the
door is shut, passing through holes in projecting
portions of the frame ofsthe safe, and also through
slots in bars working at the backs of these portions
of the frame. The slots in the bars are so formed
that when the bars are ina certain position they allow
of the passage of the heads of the studs through them ;
but by moving the bars endways by means of a spindle
and handle, a narrower portion of each slot is brought
under the hcad of eacﬁ corresponding stud, so that
the shanks of the studs are embraced and the door
held fast. The plan appears to be a very effective one.
Some modified arrangements and details of construc-
tion are also included in the patent.

(No. 3266, 4d.) Victor Gallet, of Lavausseau de
Bennassais, Department of Vienne, France, patents
manufacturing cast steel by coating “puddled bar”
iron with a certain composition and then melting it in
a crucible. The coating composition consists of the
following ingredients made into a paste with water:
limestone (carbonate of lime), 37 parts; vegetable
mould (or clay), 13 parts ; carbonate of potash, 10 to
20 parts ; oxide of manganese, 3 parts; resin, 3 parts ;
soot, 10 parts; wood charcoal, 40 parts ; and common
salt, 1 to 3 parts.

(No. 3268, 10d.) Henry Wren and John Hopkin-
son, of Manchester, patent an arrangement of duplex
machine for dressing slates, in which two radial dress-
ing-knives are provided, one on each side, these knives
being moved up and down alternately by connecting-
rods extending to a crank-shaft carried across the top
of the machine.

(No. 3276, 10d.) Johann Heiarich Grell, of Ham.
burg, patents fitting vessels with a series of balanced
rudders placed in o(i)enin formed in the keel, the
spindles of these rudders E:ing connected by shafti:F
and gearing, so that they may be acted upon simul-
taneously.

(No. 3279, 10d.) Henry William Ripley, of Light-
clife, near Halifax, and Thomas Barker, of Bowling,
near Bradford, patent applyinﬁ to the front of a cylin-
drical boiler an auxiliary boiler of the *saddle” or
“ half-moon” form, this auxiliary boiler being connected
to the main boiler by steam and water pipes, and
having placed under it a “ Juckes’s” or other self-acting
firegrate. It is preferred to employ a self-acting grate,
consisting of a series of tpamllel rotating shafts, havin,
plain or toothed discs of cast iron or firebrick plaoes
on them, the fuel being fed into a hopper at the front
of the grate, and carried forward by the rotation of
these dises. The flame from the grate is conducted
through the flues in the main boiler in the usual way;
and the main and auxiliary boilers, instead of being
independent structures, may be formed in one, if
desired.

(No. 3281, 10d.) Charles Coles Adley, of Dublin,
patents making telegraph posts or standards of a pair
of inclined struts of' angle or T iron, connected by
light lattice bracing. A particular form of insulator—
which could scarcely be clearly described without the
aid of drawings—is also included in the patent.

No. 3289, 8d.) Alfred Vincent Newton, of 66,
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Chancery-lane, patents, as the agent of Samuel Harris,
of Rochester, U.S., a form of steam motor. The
machine consists of two shafts mounted in bearings in
line with each other, one of these shafts carrying two
or more hollow arms having tangential openings, and
the other catrying a cup-s a[f)e disc, in which the
arms are enclosed. The shaft carrying the arms is
hollow, and steam, being admitted into it, escapes
thmnﬁh the openings in the arms and imparts motion to
them by reaction, the steam so escaping at the same time
acting on a series of vanes or projecting blades, placed
around the inner circumference of the cup-shaped
disc, and thus imparting motion to it also, but in an
opposite direction to the arms.

DRAINAGE OF BOMBAY.—IIL

Havixg, in a previous article, hastily glanced over
the present condition and tlie requirements of Bom-
bay in respect to efficient drainage, we now proceed
to notice the scheme Erojected for that purpose by
Mr. Russel Aitken, the executive engineer to the
municipality of Bombay.

In a preliminary report on the main drainage of
Bombay,p the mer‘;{s wg')e discussed of different sites
for discharging the sewage of the city, and three sites
were suggested, any one of which would fulfil the
following requirements : viz., first, that the sewage,
when discharged from the reservoir, should not be
thrown back on the foreshore; and, secondly, that it
should be swept out to sea and carried away
from the shipping. These three sites were respectively
called the “Oyster Rock Outfall,” the  Light-house
Outfall,” and the ‘“Prong Outfall ;”” and the Light-
house site was ultimately decided on, chiefly on ac-
count of the sanitary interests of the military cauton-
ment.

The general nature of the projected drai works
is similar to those recently constructed for the main
drainage of London, with this exception, that
whereas in London the main intercepting sewers only
had to be constructed, in Bombaly)enot only will the
main intercepting sewers have to be made, but almost
all the street sewers will require to be reconstructed,
and a plentilul supply of water taken into the
houses.

The first thing to be considered is the population
requiring to_be provided with sewer accommodation.
In the year 1815 Bombay contained about 220,000 in-
habitants ; in 1851, 520,000; and in 1864, 816,000,
including a harbour population of 32,000; and it is
calculated that, at a similar rate of increase, the
population may reach 1} millions by the end of the
present century; and, accordingly, in the present
plans, provision has been madé to meet the require-
ments of the last named number. It is.also proposed
that the city shall be provided with waterworﬁs which
will ensure a daily supply of not less than 30 gallons
per head of this increased population. The present
supply from Vebar smountsto little more than 14
garlons per head for the present population, or not
one-half what is required, and surveys are now being
made with a view to ascertain the practicability of
extending the Bombay Waterworks, without which
it wonldie impossible to introduce an efficient system
of sewer drainage.

If sewers for the drainage of Bombay were con-
structed to convey away the sewage water of the city
only, they would not require to be of large size, and
they would work very cfliciently during the eight
months of the year when there is no rain; but during
the south-west monsoons the falls of rain are exces-
sive, and will require to be dealt with in an especial
manner. It is therefore proposed that, during the
monsoon, as much mixed sewage and rain-water as

ssible shall be taken away by gravitation from the

gher portions of the town, leaving the engine power
at Colatato pamp what sewage and rain-water it can
from the lower parts of the town, and to allow the
surplus to escape by overflowing on the Flats. Dur-
Jing the fair season, that is, for eight months of the
year,all the sewers will gravitate towards Colaba, where
the sewage wil be pumped up into reservoirs, and dis-
charged into the sca at high water ; but during the mon-
soon it is proposed that the high-lying districts shall
he cut off from the main sewer to Colaba, and the
.sewers allowed to discharge themselves either into the
harbour- or into Back Bay ; the engines at Colaba will
then only lave to pump the sewage and rain-water
from the low-lying districts. The drainage of that part
of the island which is bounded by the Bellasis-road,
the Duncan-road, the Girgaum Back-road, and the
Breach Candy-road is the only part of the town which

presents any real difficulty. The freater portion of
this district lies between high an

most of it being about two or three feet above mean
sea level, so that during the monsoon it is submerged,
the houses there being like so many islands; a part of
the present scheme, therefore, provides for the filling in
of this area of about 150 acres, the cost of which is
estimated at from 100,000/, to 120,000/, This would
enable the whole of the main drain to be constructed
3 ft. higher than would otherwise be possible if this
part of the town were allowed to remain in its present
condition, and it would also diminish, by 3 ft., the
height to which the whole of the sewage of Bombay
would have to be pumped.

The main sewer from the Null Bazaar (which is
the most convenient spot for intercepting the sewers
of the town, as it is the centre towards which the
present drains of a large part of the Native Town
gravitate) to the light-house is to be circular, 10 ft. in
internal diameter, and to have an uniform fall of 2 ft.
per mile throughout its entire length. In order to
avoid taking this sewer under the Bhendy Bazaar-
road, which is the only available thoroughfare through
the Native Town, a new street is to be constructed,
seven-eighths of a mile in length and 60 ft. wide, from
the Null Bazaar to the Money School, which will give
a new and direct road from the Esplanade to Byculla.
All the intercepting sewers now proposed, with the
exception of the main sewer from Null Bazaar to
Colaba, have been calculated to take 8in. of rainfall
per day; but as the main sewer could not, on account
of the expense, be made of such capacity, it is pro-
posed to construct a reservoir having an area of about
4 acres and a depth of 12 ft., to hold the sewage col-
lected during one tide in the fair season, or durin
breaks in the monsoon. The sewers will be dischargeg
shortly after high water through a culvert, which will
be carried out to low-water mark. In order to give
increased facilities for the discharge of the monsoon
water, it is proposed that the present main drain shall
be retained as a surface water drain only; and should
other overflows be found necessary, they will be con-
structed either open or covered, &8s circumstances may
require. 3

The main sewer, 10 ft. in diameter, will be formed
of brickwork in cement 1 ft. 6 in. thick, where it is
carried through sandy or soft ground. This lining of
brickwork will not be necessary where it passes
through trap-rock in tunnel, as hollows in the rock can
be filled in with concrete composed of Portland cement
and sand run in outside a template. The large sewers
will be circular, the smaller ones being egg-shaped
and of the following proportions: depth 3, diameter
of top arch 2, diameter of invert arch 1. Where
these egg-shaped sewers are in rock, the lower part
will be covered with cement concrete, as proposed for
the main sewer through Colaba. The lower portion
of all egg-shaped sewers has been estimated for as
brickwork in Portland cement, the arch being in
bydraulic mortar.

The greatest difficulty hitherto experienced in Bom-
bay has been to obtain bricks suitable for sewer-
works, and it_has even been proposed to import stock
bricks from England; but it is ﬂoped that the brick-
works lately established by the municipality at Panwell
will be able to furnish a sufficient quantity of bricks
of the required quality.

As the sewers are being built, gully-holes will require
th be made to convey away the rain.water from the
streets; these will replace the perforated slabstones
which are now placed n the centres of the roadways.

The ventilation of sewers in a tropical climate 1s a
very serious matter, and is one which will sooner or
later force itselfl on the attention of the municipality.
Mr. Aitken thinks that the true solutiorr of the
difficulty will be found to be in a system of mechanical
ventilation, and he suggests that screw fans may be
driven round by one of Barker’s mills, the turbine and
the fan being on one shaft, and these fans placed at the
bottom of ventilating-shafts would cause an upward
current from the sewers, and the water expended in
working them would serve to dilute the sewage, and
so prevent deposit.

he cost of the above works is estimated at 110 lacs
of rupees, which, by deducting the amount to be
recovered by sale of land on either side of the proposed
new street, would ultimately be reduced to about
85 lacs, or 850,0001. -

The present system of removing the night-soil of
Bombay, says Mr. Aitken, is barbarous, inefficient, and
expensive, acd leaves the city at the mercy of-the
lowest caste of the community. And although the
system of sewage now proposed may appear to be
expensive, yet its immediate execution will be a true

low water mark, | In

economy in the end, and as civilization advances in
dia a propersystem/of drainage will, as in England, be
considered not merely as a thing that may be dons,
but as one which mus? be done.

The above scheme is now under the consideration
of a committee specially appointed to report on the
best means of improving the drainage of Bombay.

PROGRESS OF INDIAN RAILWAYS.

Amoxest other schemes for railway extensions in
India, we learn that one of the last acts of Sir Ceeil
Beadon was to propose the construction of a railway
from Calcutta to Debroghur, and that the Government
of India should offer a Euarantee of five per cent.
upon the capital subscribed, if the Eastern Bengal
Railway Company would undertake it. This line
would prove oF the greatest possible benefit to Assam,
which is now almost exclusively dependent upon an
uncertain river navigation for communication with the
port of Calcutta.

1n the Punjab it is expected that the railway from
Unmritsur to the Beas is certain to be opened during
the present month ; only three miles of rail, according
to tge last accounts, required to be laid in order to
complete the line. Fences, telegraph, &c., are all
complete ; and a new dak bungalow is being built near
the station, about half a mile from the present one.

With reference to the East Indian Railway works,
orders have been given for laying a double line of rails
on the Jubbulpore branch, and the earthwork between
Luckeserai and Allababad is to be proceeded with at
once. These arrangements imgly the completion of
this work in the course of 1868, as the materials for
the contemplated doubling of the line will be forwarded
in three instalments, the last arriving in the beginning
of next year. On May 7th the opening of the Allaha-
bad and Jubbulpore Railway was inal;f'u:ated by a
dinner given in Jubbulpore by Mr. Nicoll, of the firm
of Messrs. Waring Brothers and Hunt. Colonel
Spence, the commissioner, said that there never had
been a line_of railway in India completed with such
rapidity. In reply to the toast of the day, Mr. Le
Mesurier, the chief engineer, stated the following facts
regarding the Jubbulpore line: The works extend
over 223 miles, from Nynee junction on the main line,
near Allahabad, to Jubbulpore. The earthwork
amounts to 405,000,000 cubic feet, or sixteen square
miles covered with a layer of soil 1ft.in thickness.
In addition to this earthwork, the cuttings are repre-
sented by 20,000,000 cubic feet, and the gravel cut-
tings by a like quantity, and not less than 11,000,000
cubic feet of masonry have been built into place.
50,000,000 cubic feet of ballast have been collected,
and about 50,000 tons of iron have been put into place
in the road and in the bridges. With a view to
facilitating the through traffic between Bombay and
Calcutta, which will pass over this line, it is stated
that Mr. Temple made a proposition to the Government
of India for working the trains on the Great India
Peninsula Railway as far towards Jubbulpore as
possible, and suggested that the first eighty miles of
that railway from Jubbulpore should be pushed on as
rapidly as possible, in order that it might be worked by
the East India Railway Company’s rolling stock. He
thought that the line might be advanced sufficiently to
admit of working light traffic in the course of about
six months. 1If this arrangement were carried out, a
gap of some sixty miles only would be left to the west
of Gurrawarrah to be traversed by the horse dawk.
The Pioneer, however, helieves that Mr. Temple has
under-estimated the difficulties of the construction of
the line to Gurrawarrah, and that the time requisite
for making the route practicable so far would be more
nearly twelve than six months.

The Great India Peninsula Railway, with a view to
provide for increased traffic, is about to lay two
additional lines of rails along a portion of the Island
of Bombay. By the next cotton season this railway will
have 275 miles of double line, out of 600, and 50 per
cent. more cotton wagons than at present. This will
enable the company to bring a full crop of 70,000 tons
from the cotton districts to Bombay in three months.

The survey for the Neemuch and Delhi Railway
Extension has been sanctioned; and the surveying
party have started for the scene of their operations.

The Great Southern of India Railway having
nearly completed their line between Negapatam an
Krode, thus connecting the main . lines of the Madras
Railway with the greatsouthern districts of Tanjore and
Trichinopoly, now propose applying to Government for
an additional guarantee of interest to enable them to
extend their hine to Dindigul, Madura, and Tuticorin.
It is highly desirable that the last named place, which
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is the great shipping-port for most of the cotton grown
in the southern’ districts, should be connected with
Madras by railway, while the extension of the line to
Madura would bring those magnificent hills, the
Pulnis, within reach of the European agriculturist,
planter, and valetudinarian. Little doubt is entertained
that the application of the company will be cordially
supported by the local authorities.
gt appears from official data that the amount of
capital estimated to be required by the Indian railway
companies between March 31st, 1867, and Mazch 31st,
1868, is 7,649,554/, ‘being nearly one million more
than was raised in the previous twelve months. Con-
sidering the present state of the money market, this
moderate increase is not likely to lead to any incon-
venience. U o
As regards the Ceylon Railway, we learn that, as far
as-the contractor is concerned, the railway might have
been opened on the lst July, as was previously ar-
; but in consequence, it is said, of the want of
drivers for the incline, the actual opening was not
expected to take place for at least a fortnight later.

ASPHALT PAVEMENT IN PARIS.
VisiToss to Paris are generally surprised at the ap-
earance of the pavement of a great number of streets
in the central parts of the town, and still more at the
peculiar mode of making and repairing this asphalt
pavement if they chance to see those operations
carried out. e asphalt pavement was intro-

duced- in Paris in 1854, by M. Momberg, chief|

engineer, and M. Vandrey, engineer of the municipal

service of the town of Paris. The first street paved in | :

this manner was the Rue Bergére. The asphalt used
for this purpose is a natural composition of pure car-
bonate of lime and of bitumen or mineral tar. It is
found in abundant quantities at Seyssel (Ain) in France,
and at Val-de-Travers, in the canton Neuchatel, in
Switzerland. - In the first-named locality the layers of
bituminous limestone are from 4 to 7 yards deep, and
of very uniform composition, containing about 66 per
cent. of bitumen and 34 per cent. of carbonate of
lime.
machinery, and afterwards heated to a temperature of
about 14(§° Centigrade. In then remains in the state
of a dry, fine powder, somewhat similar in its consist-
ency to moulders’ sand, and in this form it is em-
ployed in the streets. The roads to be paved are first
covered with a layer of concrete made of gravel and
cement, and this layer is carefully dried before the
application of the asphalt cover. The asphalt powder
is then reheited and spread over the surface of the
concrete in an even layer of about 4. centimetres,

or l§in., in - thickness throughout. After this the|

owder is rammed and compressed . by means of
ﬁeated cast-iron rams worked by hand. This being
done, a. heated roller is passed over .the surface.
The roller weighs about 4 cwt., and is repeatedly
traversed over each short length of pavement newly
rammed in. . Two larger rollers, one of 16 cwt.
and one of about 2 tons weight, are afterwards
employed for flattening down the surface of the whole.
The pavement is finished and ready for use immediately
after cooling, say two or three hours after the first
roller has completed its work.  The asphalt pavement
has now had an extensive and complete trial, and its ad-
vantages are very numerous. There is neither dust nor
mud produced - by it, and its surface wears no more
than one millimetre, or % in., in thickness per annum in
streets having a lively traffic. At the beginning there
is a compression caused by the weight of the vehicles
rolling over the pavement, but the whole gets soon into
a state of uniform density, and the street then remains
in a perfect state for. a long time, requiring very
little repair.- .There is no noise whatever from the
wheels of carriages in asphalt-paved streets, so that
there is a certain danger caused by this to pedestrians
from the want of warning of the approaching carriages.
This, however, disappears by degrees, as the pub-
lic becomes more and more acquainted with this kind
of pavement. The tractive force required by the
carriages passing over asphalted streets is very con-
siderably reduced, and still more important is the re-
duction of the wear and tear of carriage-wheels,
springs, and axles, a reduction which is due to the
aﬂseuce of all concussion and vibration in the rolling
of the carriage-wheels over the smooth and uniform
surface of the street.

PumpixG ENGINES AT THE LAMBETH WATERWORKS.—
The new engines erected by Messrs. Simpeon and Co., of Pimlico,
at the works of the Lambeth Water Company, at Thames
Ditton, have been recently subjected to a twenty-four hours’
trial, under the superintendence of Mr. Hawkesley. The result
showed a consumption of coal amounting to onli 1.6 1b. per in-
dicated, and 1.9 Ib. per effective, horse power per hour.

e natural stone is crushed into powder by |

IRON FLOATING BRIDGE CONNECTING PORTSMOUTH AND GOSPORT.
CONSTRUCTED BY MESSRS. LEWIS AND STOCKWELL, ENGINEERS, LONDON.

FIG.5.

Ix our number of J-nuri;&h last, we published a letter
from Messrs. Lewis and Stoc

gave some of the leading fpamculm's of the iron floating brid
constructed by them for the ferry between Portsmout!
and Gosport; and we now give, on the present and opposite
pages, engravings of this floatin brid%e, which have been pre-
pared from drawings with which we have been furnished by
the builders. Of the figures on the opposite page, Fig. 1 18
longitudinal section, and Fig. 2 a plan; whilst, on the present
Fge, Fig. 8 is a transverse section through the engine-room;
F;g.g,' a transverse section through one of the boilers; and

ne

an end view. .

hull of the floating bridge is 100 ft. long by 60 ft. wide
over all; thelength just mentioned being exclusive of the prows
or bridges, which are each 80 ft. long, and which are raised and
lowered by chains, as shown i the engravings. The hull is
6 ft. deep under the two carriage-ways, which extend along each
side the vessel for its whole length, and 12 ft. deep at the centre,
this central portion containing the engines and boilers and two
waiting-rooms, one at each end. The average thickness of the
uk'm-g teing is # in., and the angle-iron frames, which are
5 in. by 8 in. by’ in., are spaced 18 in. apart, and the plates
are rivetted to them by rivets § in. in diameter. The hull is
strengthened lonsitudmnlly by striuger plates and wooden
trussed beams, and there are two longitudinal water-tight bulk-
heads running the whole length of the vessel, besides four trans-
verse bulkheads. The deck-beams are 9 in. deep by 3 in., and

they are placed on every okher frame. : .
he bridge is worked by a pair of horizontal high-pressure
condensing-engines, having cylinders 2 ft. 8 in. in diameter with
3 ft. stroke; and the crank-shaft of these engines carries a pinion
which gears into a spur-wheel on the chain drom-shaft. This
last-mentioned shaft carries two chain drums or_pulleys, there
being two chains, as shown in the engravings. The enginesare
sutyplle_d with steam by a pair of boilers, each 22 ft. long by
5ft. 9in. in diameter, these boilers each having one internal

flue 8 ft. in diameter. The flue of each boiler is connected with

ell; of Blackwall, in which they | d

the chimney by a branch flue carried up through the steam-
ome, as shown in the -Space for the stowage of coal is
provided under each of the waiting-rooms, as will be seen from
the longitudinal section.

The floating bridge above described has now been in regular
use for upwards of two years and a half, and it has answered
its purpose admirably, it being found to be quite capable of
conveying the heaviest traffic required. At night the bridge is
lighted by gas supplied from a small gasholder placed at one
end of the veuoE this gasholder being filled daily from the
pipes on shore. }

SpecIMENS OF WHEEL-CUTTING AT THE PAris ExHiBI-
TION.—M. Prosper van den Kerchove, of Gand, has exhibited
several very remarkable specimens of wheel-work cut by a
machine invented by him in 1853, and in constant use at his
works since that time. This machine cuts cylindrical and
bevel wheels with straight cuts, and a planing or sha) il}gtool,
no revolving cutters being used, and it can be em oyeg or the
smallest wheels as well as for very large sizes. At the Exhibi-
tion & segment of a cut wheel is shown which is one of the finest
specimens of work of the kind ever produced. M. van den
Kerchove states that his machine will divide and cut wheels up
to 18 ft. diameter, both cylindrical and conical wheels; the
teeth can be made up to a width of 24 in., and with great speed
and accuracy. Theinventor has worked his machine at his own
works, and it has cut a wheel of 71 teeth about 6 f. in. diameter,
and with teeth about 10 in. wide, in fifty-two hours, including
the planing of the bottoms of the teeth, which was done by
the same machine. The cut ave three or four millimetres
in thickness of cast iron upon all the planed surfaces, and this
was effected, with perfect uniformity and regularity, at the
average rate of 45 min. for each complete tooth. M. van den
Kerchove used to keep the construction of his machine a secret,
but we understand that he is now selling similar machines or
making them to order at a fixed price.

|
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IRON FLOATING BRIDGE CONNECTING PORTSMOUTH AND GOSPORT.
CONSTRUCTED BY MESSRS. LEWIS AND STOCKWELL, ENGINEERS, LONDON,
(For Description, see opposite Page.)
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APPARATUS FOR MEASURING THE
DISCHARGE OF WATER.
(Continued from page 116.)

THE advantages of this apparatus consist of the extreme sim-
plicity, intelligibility, and certainty of its action, the steadiness
of its performance in deep water, and the high level at which the
delivery is made.

The disadvantages .are two; one arising from the size of the
ipes and expense of the apparatus when large quautities of water

ave to be measured, 1000 cubic yards per hour, for instance,
iring 10 syphous of € or 7 in. diameter; and the second,
from a fact, which is applicable, more or less, to all instruments
on’ this geperal principle, and may possibly interfere with its
usefulness iz some situations, viz., that as the water is brought
to,a state of repose within the chamber, and that which is mea-
it is only taken from near the surface, the greater part
of silt is left behind, and is not only lost to the fields, but
el toaccumulate in the chamber and derange the e?pu-atns.
"t -These objections may, however, perhaps be remedied by a
difféfent arrangoment, or found of insignificant importance in
tice, in which case the instrument may become highly useful
many situations.

In regard to the accumulation of silt, the evil would probably
be overcome if the float were arra to swim in 2 separate
chamber, or if (supposing a 12 in. head adopted) the inlet arm
of the syphon were suspended beneath a long toat, such as a
beam of timber, in a narrow trough, into which the tunnel from
the canal opened close to the neck of the syphon. This would
tend to keep the water constantly in motion, and probably
hinder the deposit of silt. ‘

In the experiments with a model of this apparatus on a small
scale, it was found that the %\nntity of water discharged was
much less than was ealculated theoretically, so much so as to
lead to the belief that, even with a 12 in. pressure, a pipe of 7 in.
internal diameter would not be too large to pass 100 cubic yards
'E‘gvllour.' This, of course, will be determined practically on the

© scale. :

alling Shutter—Another method on this principle, which
has been successfully employed in Bagland for largep bodies of
water, is that of providing an opeping in_the side of the canal
which is filled by an oblique shutter, mOvinE on & hinge below,
and capable of being raised and lowered by the buoyancy of two
bumne on each side, floating in recesses or docks cut into
the The upper edge of this large shutter is connected
with the barges on each side, 50 as to be k;pt, at a regulated
distance below the surface of the water, and thus an uniform
volume falls over it and passes away by the supply channel.
- Adjusting Sluice.—Another seriee of instruments for mea-
surement is formed on the principle of cutting an opening in the
side of the canal, and providiag an apparatus to enlarge or
dimipish it in precise accordance with the depth of water and
consequent velocity of the issning stream, so as to maintain an
uniform dmchu'%e X ‘ .

The simplest form of adjustment of the area of opening to the
velocity of the fluid is thatin which a cone of a particular form
is suspended to a float, 80 as to hang with its lower extremity
within a circular opening of a ted sizegthe diameter of
the cone at various points being so adjusted that the area of
the space between it and the edges of the circular opening is,
at every point, in exactly inverse proportion to the velocity with
which the water flows through, and thus the quantity discharged
is always uniform. A well is formed at the side of and commu-
nicating with the canal, of double the depth of the water, and
with a floor or false bottom at Lalf its depth, corresponding
with the level of the bed of the canal, a circular opening or
regulator beiggeprovided throuﬁh which the water passes from

]

the upper to the lower half of the well, whence it issues to the
ﬁelgs E;rmouth, placed a litsle below the level of the floor, as
in Fig. 8

18 . . ; -
This kind of apparatus is more particularly suited to pass
large bodies of water. With smaller quantities the space
tor and the cone is small and liable to obstruc-

tion. The following Table shows the dimensions of cones to pass
various quantities. The co-efficient of ' discharge being 543,

and the method of calculation as follows:
Diameter of the “regulator” for various volumes of water,
édamuuﬁﬁuwmmqquww f oater,

per hour.
per hour.

500 c. yards
1000 c. yards

[~
[

Regulator.........

21.84
25.06
28.39
30.20
31.38
32.23
32.87
33.32
33.79
34.13

13.65
14.17
14.55
14.83
15.06
15.24
15.39

(==X XN R R -

[y

12.40

The size of the regulator is determined by the volume of
water to be passed, and the depth to which 1t is intended to
continue the drai of the canal, and the measurement to
continue accurate; use the lower it is carried, the larger
the opening must be. Supposing 1 ft. be fixed upon, and the

uantity of water to be passed be 1000 cubic yards per hour;
then, as the area re%uired to pass 1000 cubic yards per hour at
1 f, width (bide Table) is 216 square inches, to which must
be added sufficient area to allow the neck of the instrument to be
fmdually shaped from it (say 7in. diameter or 38} square
nches), the total becomes 254} square inches, giving 18in. as
the diameter of the regulator.

From the area of the * regulator” at every point of depth is

deducted the area required according tothe Table to pass the
given volume, and the remaining area is that of the circle, which
is the section of the cone at that point, and whose diameter is
easily found.

In shaping cones according to these tables, it must be borne
in mind that no dimensions are stated less than that suited to
1 ft. depth of water, the cone being suspended to the float, so as

Fig.9.

that point may be exactly 1 ft. below the surface of the
fluid. ~ The upper part of the cone between the 1 ft. mark, a,
and the float may be shaped or reduced in diameter in any form
most convenient, as the instrnment ceases to measure accurately
after the water has fallen below 1 ft. depth. .

This method of measurement has been practically tried in a
mode), and found to be quite accurate, as to the uniformity of
discharge of various depths from 12 in. to 2 in. The scale of
the experiments was too small to obtain accurate data to fix
the co-efficient for the purpose of calculating the absolute results
and test the tables.
To obviate the inconvenience of calculating the different parts
of the cone-sluice, a modification is described in the next para-
graph, by which that inconvenience is got rid of. In the mean
time it ‘may be observed that no practical difficulty could be
found in the way of causing such cones to work accurately, as
the dimensions at _different parts can be so easily corrected in
the lathe, if found to require it. R

The modification above referred to is that of forming the
instrument of the shape of a conoid with flat sides, and of a
rectangular horizontal section. Accordmg to this arrangement
the calcalations for the different Jaarts are rendered quite easy ;
but the actual dimensions of the different parts are difterent from
those given above, and are obtained as follows:

Table showing the areas of opening for the discharge
0f 100 cubic yards of water per hour at vart":)w depths 5, N

Depths. Areas. Depths. Areas.
feet. square inches, inches. square inches,

12 6.235 12 21.600
11 6.513 11 22.560
10 6.830 10 23.709
9 7.200 9 24.941

8 7.637 8 26.588

7 8.164" 7 28.281

6 8.818 6 30.547

5 9.659 5 33.462

4 10.800 4 37.412

3 12,471 8 43.200

2 15.273 2 53.176
13 17.636 1 74.825
1 21.600 0 infinite

Assuming this Table to be correct, it is to be applied as fol-
lows: If a metre to act in water varying from 6 ft. to 1 ft. be
required, the areas stated to be necessary at each depth are
divided by six, and the quotients give the space between the
edge of the cone and the regulator on each side at that point.
'he regulator® for an instrument on this plan is rectangular,
81in. broad for 100 yards, and may be of any length ; but & con-
venient one may be determined by fixing the breadth of meter
which would be desirable at the neck, that is, above the 1 ft.
mark, and adding thereto the area of the opening at 1 ft. divided
by three, that is, for 100 cubic yards per hour 7.2 in.
Let us suppose that the meter is to be made of woed, und
that the breadth proposed above the 1 ft. mark is 4in.; then

Fiy . 10.

e

P s——

I
615
473

for a discharge of 100 cubic yards per hour
in. long, and the meter itself would be of the

the regulator
would be 11.2

form shown in Figs. 10 and 11, where the breadth, ¢ £, at 1 ft.
below the water level, o d, i8 4 in., the opening, g A, or the

Fig. 1.
“

<7.3%>

length ot the regnlator, being 11.2 in., the ordinate of the curve
on each side at e f being 2iu., and at every succeeding foot down-

wards is 5.6 in. Ll; minus the opening due to that point

divided by six. Thus at 8ft. depth below the surface the

ordinates would be 5.6— # 2.08=3,52, and so on, for

the otber ordinates, to whatever depth may be required.
There is an objection to this modification arising from the

risk of entrance of particles of grit at the flat sides of the
meter, and choking its action. This may be guarded aguinst,

if it be found necessary, by cutting out a flat stone with an
opening in the midst corresponding with the regulator, and
placing it over the regulator, having a soft rope of straw, coir,
or a Jong pudding filled with a soft material, and kept close to
the meter on either side. It would not be required at the ends,
or it might be obviated by purposely leaving an opening of a
given size between the side of the meter and the regulator
and allowing for the area thus added in the calculations.

In practically carrying out all plans of measurement wherein
a float is used, which is permitted to fall to the lowest level, it
is found very desirable thac it should, if possible, be in a
separate chamber from the orifice of discharge, because there
is not only in parts of the chamber a tendency towards the ac-
cumulation of silt, which may prevent the free action of the
float, but even when this is not the case, as the float agproachea
the floor, the presence of its own bulk interferes with the free
circulation of the fluid, and vitiates the measurement.

If a separate chamber be used, the arrangement might be as
shown in Fig. 14, the cone being reversed. Of course the

lﬁ}%l
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l

7l

dimensions of the cone would be precisely the same as in the
other plan, according to the depth of water at each point, at the
time of its passing the regulator.

The same principle has also been varied by amngin that the
meter should only descend a part of the whole depth, by attach~
ing one end of a long lever to the float, and the other to a fixed
point, and suspending the cone from another point, as represented

ﬂy A5,

]

to_this plan, if the float con-

According X
a beam of wood swimming in a narrow cistern, and the
meter were shaped out of a stone passing through a hole in &
metal plate, or another stone, as a *“ regulator,” a simple

in Figs. 15 and 16.
sisteﬁf

* The length of the regulator corresponds with the breadth of

he metre, and the breadth with the thickness.

efficient apparatus would be obtained on either of the plans
shown i Figures 16 aud 16 above, of which the last
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seems to be preferable. In both of these cases the ground plan
of the arrangement would be somewhat as shown in Fig. 17.

Big. 17,

Conduit

In this modification the shape of the meter is much changed,
being compressed, the ordinates corresponding to different depths
of the fluid being the same as before, but the abscesses shortened
in the same ratio as that of the levers to one another. This
method has been tried with perfect success on a small scale.

For the flow of 1000 cubic yards per hour from a canal of 6 ft.
depth, with the two parts of the lever in the ratio of 4 to 1, the

1"5] -8

.

Section showing the dimen-
sions of an inverted cone
to pass 1000 cubic yards of
. water per hour, with regu-
Iator of 18 in.

‘»iﬂ{lhﬁ

shape of a compressed ordinary conical meter would be about
15in. dil.mTlI:m dllt its base and lDiné height, l;zs shown indtbe
margin. e dimensions at every 3in. height, corresponding
to every foot of water, being the same as thoee given in the Table
on the preceding page.

There is a convenience of the flat-sided meters before
described, as of others which will be noticed presently, that
a great facility is afforded for adapting them to the require-
ments of each particular case. The form of the meter and
shape of the curve (according to the plan adopted) would be
the same in mz instance, but the thickness of the flat-sided
meter and breadth of the regulator would determine the quan-
tity of water passed. If it were 3 in. as above mps:ud,
100 cubic yards per hour would flow; if 6 in., 200 yards; if
30 in., 1000 and soon. If the measurement were desired
in cubic feet per second, the thickness would be 4in. for 1 cubic
foot, 8 in. for 2 ft., 8 ft. 4 in. for 10 cubic feet, &c., &ec

Rising Shutter.—The same general tﬁrinciple of adjustin
the size of the opening accurately to the depth of the ﬂuiﬁ
to be discharged has also been tried successfully in other
ways. Very many plans have been sketched, and
calculated, and a few tried experimentally: but it is use-
less to describe more than one or two which promise to be
useful on a large scale. The contrivance of these plans will be
best understood by first considering that, supposing a shutter
suspended in front of a narrow slit or opening in the side of the
canal 3 in. in width, and an apparatus made to lift the shutter
as the depth of water diminished, so as to maintaio its lower
edge constantly at a height ropiesented for every depth by the
number uf syasre inches stated in the Table at page 124 divided
by 3, the consequence would be that the area of opening would
in every case be that shown by the Table, and the volume dis-
charged would be for all depths uniform.

According to the above exrhn:tion, if the breadth of the
opening in the side of the canal or cistern be 3 in. for every 100

cubic yards Eer bour, or 4in. for every 1 cubic foot per second,
the vertical height of the bottom of the shutter above the cill of
the opening must be, when the water is at different depths, as
follows, using the formula of 5 A/ A.

Table showing the heights of an opening 3 in. broad at different
depths for the discharge of 100 ubic yards per hour. i

Depth of Opening of DePth of Opening of

ater. hatter. Water. Shutter.
feet. inches, inches. inches.
12 2.08 12 7.20
11 2.17 11 7.52
10 2.28 10 7.90

9 2.40 9 8.31

8 2.54 8 8.86

7 2.72 7 9.43

6 2.93 6 10.18

5 3.22 5 11.15

4 8.60 4 12.47

8 4.16 3 13.40

2 5.09 2 17.72

13 5.88 1 24.94

1 7.20 0 Infinite.

All the methods hitherto proposed for applying this principle

consist of the use of a wedge, on’vbich theps)ez{gt'!zx is escril?ed

in some way by the sinking of the float, and the slope is made

by setting off thicknesses corresponding to the heights to which
e shutter ought to be raised.

Fig. 19 shows a plan of effecting the object by fixing the
wedge vertically on the top of the float, and causing it to pass
as the float sinks downwards between two rollers, one fixed, the
other movable, car;

ing a chain which, passing over a
lifts the shutter. contain

. ulley,
n this case the well containing the

oat 13

-

quite distinct from the conduit conveying the water from the
canal to the fields, with which it communicates only by a very

ﬁy. 79,
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small opening, and this obviates the risk of the depoeit of silt,
or the interference by the float with the accuracy of the measure-

ment, .
This arrangement may perhaps be found subject to an in-
convenjence in some situations, viz , the height of the to of
the well above the surtace of the water; for, if the whole be
enclosed and locked up, it is necessary that the well should be
as high above the water (to allow of the rise of the wedge) as
it is deep. It is not likely that this would ever cause any
practical dificulty ; but if it did, the wedge might be fixed under
the bottom of the flot, and sink into a pit below the well ; but
in this_arrangement, as the two rollers must be fixed at the
level of the bed of the canal, the plan for communicating motion
to the shutter could not be so simple as the one above described.
The last and probably the simplest and most useful form
to be described 1s that sketched below. abcd (Figs. 20
and 21? represent a narrow cistern formed in the bank parallel
to the line of canal, and communicating with a conduit, g
Fig.20
I 3

Section showing the cistern and
float, and the ridge guiding the
rollers and chain.

Plan showing the
cistern, float, &c.,

a = é and the oondulllw
leading to the
sluice and to the

{ é 4 é flelds.

P =

(Fig. 21) furnished with a shutter at A, which is lifted by a
chain passing over a pulley immediatelg above it. This chain
asses on, and is connected with the float e f; which may be a
g of wood, and is connected with it by a ring encircling an
axis passing through the log at right angles (like the trunnions
of a gun) at the level of the surface of the water. The ends of
this axis or trunnion are kept by the tension of the chain and
weight of the shutter pressing against the faces of two curved
ridges which may be either formed by upright timbers or stones

Fig.22.

Plan on a larger scale show-
ing the float trunnions and
their friction rollers, &c.}

properly shaped, fixed in the cistern or cut in upright stones let
into its sides. As the water sinks, the ridges compel the
trunnions, which are supplied with friction rollers, to travel in
the path which they define, and by drawing on the chain to lift
the shutter to the precise degree at every height suitable to the
depth of the water.

The form of the curveis in every case easily found by de-

scribing an arc of a circle from the top to the bottom of the
cistern, of which the centre is the centre of the pulley, 4 (Fig. 20)

G“F‘i&x&\\\%

i

over which the chain supporting the shutter runs, and the radius
the distance to the inner edge of the post; and from the edge of
the circumference of this arc at rig t angles to it or along the
line of the radius setting off the heights, as shown by the Table,
page 124, to which the shutter ought to be lifted at each depth
of water.

The figure No. 24 given below will explain the method of
setting out these curves, in which A (the axis of the roller over
which the chain supporting the shatter runs) is the centre of
the are, B C; and g, the point in the curve, is 8.22 in. for 5 ft.
depth of water (vide Table, page 124) beyond B measured on
Afi prolonged. In the same way, at the depth of 3ft.,d is

Fig .24.
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the J.\oint in the curve measured along the radius, 4.16 in. be-
{:n the curve, and 80 on for other depths. But it must now

mentioned that the depths of water for which the distances
g B and d H, &c., are taken, are not reckoned from the floor of
the cistern and cell of the sluice, but from the middls of the
opening of the shulter, so that B F is 5 ft. plus half the hei#l!t
to which the shutter is raised, that is, 5 ft. 1.6in; and dF is
8 ft. plus half of 4.16 in., that is, 8ft. 2.08in; and in every
case the points in the curve are found where the assumed radius,
lengthened by the height of opening of the shutter, describing
an arc, cuts an horizontal line representing the given depth of
water plus half that opening.

This agparatus has been tried practically on a small scale,
and found to answer fully. In factit is obvious that it must be
made to answer perfectly; because if it did not deliver the exact
quantity at any particular point of depth, it would be easy to
trim and adjust the carve till it did so.

And as the same curve would suit every locality and all cir-
cumstances by merely taking care that the length of chain
ﬁormin‘g the circular arc and the height of the pulley above the
floor of the cistern and cill of the opening are correct, it follows
that, when once snecmfnllg established in any one spot, a tem-
plate from the curve could be used as a pattern in all others of
the like dimensions.

The advantages of this arrangement are, 1st, that all the parts
of it may be constructed of ordinary materials and such workman-
ship as i8 easily procurable in India; 2ndly, that it is suited
to any required volume of water, from twenty to thousands of
cubic yards per hour, and to either that measurement or that of
cubic feet per second, every 3 in. in the breadth of the opening
yielding 100 cubic yards per hour, and every 4 in. 1 cubic foot
per second (as explained previously); 8rdly, that it may be
made perfectly accurate in all states of the canal; 4thly, that a |
the float is in a distinct chamber, there is no obstruction from
silt, which has no opportanity for deposit, the canal water flow-
ing without swtpage through the sluice, and on a level with the

bed of the
(To be continued.)

THE NEW RAILWAY PIErR AT BURNTISLAND.—This pier
was briefly noticed in our *‘ Notes from the North™ a fortnight
ago. It should have been stated that Mr. John Leslie had
cﬁarge of the mason-work, while the mechanical details were

lanned and carried out by Mr. William Hall, of Burntisland.

fr. Hall matured and carried out the plans of the old Burnt-
island railway ferry pier in 1849, also that at Granton and the
works of the Tay kerry, from the designs of Mr. Thomas
Bouch, C.E.

CoMMANDER Scorr’s RrFLiNG.—It appears that although
Captain Scott’s centric:l system of rifling has not been adopted,
he 1s to receive a reward from Government. No man better
dzserves some recognition of his services.
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MR. J. PHILLIPS-SMITH'S SYSTEM OF STEAM-CULTIVATION.
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WriLE a set of steam-ploughing or cultivating appa-
ratus can tget over from ten to twenty acres daily, and,
in some of the lighter operations, on light soils, even

more than this, it is not to be expected that farmers |

can afford to sink 1500/. or so in engines and tackle,
and to engage men, available for no other service, to
be employed, at the outside, for but three or four
weeks in the year. As we long ago pointed out, the
extension of steam-cultivation depends greatly upon
the multiplication of steam-ploughing companies, and
of these but few have yet been started. In the hands
of a company, whose busiuness it is to hire out engines
and tackle, and to look to their constant employment,

no investment can pay better, and we have the evidence |’
of the Herefordshire Steam Cultivating, Thrashing, |-

and General Implement Company, whose reports show
a net revenue, over all expenses, of 26} per cent. since
its formation, two or three yearsago. A set of engines
and tackle, costing 1500/., and worked by six men
whose wages amount to not more, perhaps, than 6/
weekly, will let readily at 5/ per day, and at this rate
will do an amount and quality of work which will well
repay the hirer. There are many hundreds of thousands
of acres of land in England of which the annual value
would be increased, as abundant experience has
already shown, to the extent of more than 10s. an
acre . by thorough steam-cultivation, costing at the
outset, perhaps, twice that sum, but of which the
effects are visible for years, during which the land has
many times repaid the original cost of the improve-
ment. If of the thirty-three million acres of land in
Ethgland we suppose even but one-third to be arable,
and worth, say, 18s. yearly an acre, there is good evi-
dence to show that the annual value of this land might
be increased by more than one-half by steam-cultiva-
tion, or say by more than five million sterling annuaily,
representing, when capitalised, an addition of more
than one hundred millions to the permanent wealth of
the country. As the cultivation of land is also at-
tended with extra expenses for sowing and harvesting,
it will not be too much to say, speaking in the light of
the late report of the Roya{ Agricultural Society on
Steam Cultivation, that the annual value of the crops
would be increased by at least 2/. per acre (represent-
ing but five bushels of wheat at 8s.), and which would
alone return far more money than the net profits of
our whole system of British railways.

We saw, last week, in Staffordshire, a large farm of
the stiffest clay, which had well nigh ruined its former
tenants, and which had been again let at a very low
rent, but of which 200 acres were being well broken
up and harrowed, sometimes to the extent of five
operations on the same area. On Saturday last Mr.

. Phillips-Smith, secretary of the Hereford Steam

Cultivating Company, accompanied by Mr. Zerah |}

Colburn, waited upon the Earl of Shrewsbury and
Talbot, at Ingestre, who, with Captain Talbot, of the
Guards, and Captain Talhot, R.N., drove over with them
to the Birchwood Park farm, on Lord Shrewsbury’s
estate, and about twelve miles from Stafford. Here Mr.
Smith had at work a pair of Howard’s transverse
boiler engines, driving a five-tine cultivator at a depth
of 12in. in a stiff lumpy clay soil already ploughed.
Nothing but steam could properly touch such ground.
It was pot only cold, cloggy, and obsriiate; Dut the
surface was foul with coucK, wire grass, rushes, and
thistles. The cultivator was getting through a good
ten acres a day, although, taking, as 1t did, a 5 ft. 2 in.
breadth at the rate of 34 miles an hour, its rate in
motion was equal to nearly 24 acres an hour. The
distance hetweeu headlands was, however, but 280

yards, and as,” at full speed, this was traversed in less
than three minutes, the proportion of time lost in
stoppages and reversing was considerable.

An immense improvement, however, upon the pre-
sent double-engine system of cultivation has been
made by Mr. Smith. A Mr. Tulloh Osborn, more than
twenty years ago, patented a scheme wherein two
engines were to work two separate but similar imple-
ments to and fro across a field, the traction -being
effected by chains, wire ropes being then bardly
known. On the introduction, however, of the modern
system of steam ploughing no advantage was taken of
this plan, and the roundabout system with a single
engine and its great length of outlying rope was
adopted. Then came the double-engine system, the
advantages of which are now everywhere recognised,
although it has the great disadvantage that while
either engine is working, the other is standing. Early
ast year, Messrs. Howards, of Bedford, endeavoured
to remedy this defect something after the manner of
Tulloh Osborn, although his plan was well nigh im-
practicable, from the difficulty of removing the imple-
ments, at each bout, into fres{x ground. The Messrs.
Howards employed two implements of the same sort,
and drew each one alternately to and fro balfway
across the field. This plan requires, of course, that the
engines shall be reversed twice as often as if they
drew the implements. at the same rate across the whole
width of the “field. At the Bury Show, Messrs.
Fowler and Co. showed an improvement upon this,
their double engines drawing two implements, either
unlike in kind (as a cultivator and a fmrrow), or two
of the same kind working at different depths, say the
leading cultivator to 6 in. and the following one to
12 in.” In this way both engines are made to do their

full work without stopping, except at the headlands to
reverse the implements. Without, as we have the best
reason to believe, any knowledge on the part of Messrs.
Fowler, ‘Mr. Smith had patented this important im-
provement but a little time before them, and they are
now excluded from using it. We illustrate the general
plan of this system of working at the head of the pre-
sent page, and we need hardly give any further exrla—
nation.  The whole idea, as distinguished from Tulloh
Osborn’s, consists in the use of different implements,
the one following the other, or in the use of two im-
plements of like construction, the following implement
going so many inches deeper than the leading one.
It will need but little reflection to perceive that this
forms one of the most important improvements in the
mechanism of steam-cultivation yet made, as it will
greatly cheapen the cost of the work, keeping both
engines always going, and performing two consecutive
operations at the same time.

This improvement was clearly explained to Lord
Shrewsbury on Saturday, and he fully realised its great
importance. He remained upon the field for several
hours, and all the operations of cultivating, mould
draining, harrowing, and working the engines over the
fields and in the roads were exbibited to him, his lord-
ship and both Caplains Talbot mounting the engines
amf riding upon the cultivators, and otherwise ac-
quainting themselves with all the details of working.

Mr. Smith had in operation a cheap yet effective
mould-draining plough, forming a channel 4}in. in
diameter at a depth of 2ft., in a soil almost like
pressed brick clay. Inthe operations of the Hereford
Company, Mr. Smith employs his engines at draining
in wet weather, and he often finds 1t more than the
engine can well do to bring the plough through to it
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THE BOLTON IRON AND STEEL CO.

THE planning of iron and steel works was, until
lately, a branch of old-fashioned millwrighting’; but
James Nasmyth, Henry Bessemer, and, let us add, the
locomotive engineers, have advanced it to one of the
most i[ﬂ’ rtant departments of mechanical engineering.
After Mr. Bessemer had built modest works of his
own at Shefficld, and John Brown had adopted his
process, Mr. Ramshottom laid out what are still the
finest, although not the largest, Bessemer steel works
in the world—those of the London and North-Western
Railway Company, at Crewe. The converters, the
blowing engines, the hydraulic apparatus, the duplex
hammers, the great cogging-machine, the Siemens
furnaces, the reversing rolling-mill, the tyre-mill, and
all the other famous plant of the Crewe steel works;
were perfection itself, as compared with anything
known before; and many of our readers will remember
how Mr. Penn, at the dinner of the Institution of Me-
chanical Engineers, at Manchester, last year, unreserv-
edly expressed his astonishment at, and-admiration of,
what he had only the day before seen at Crewe.

While planning the Crewe works, Mr. Ramsbottom
had at his sideniir. F. W. Webb, his assistant loco-
metive superintendent, and who still enjoys the repu-
tation of being one of the cleverest locomotive en-
gineers in the profession. Mr. Webb can, of course,
take no credit whatever for the many special machines
which Mr. Ramsbottom designed for his steel works,
but the first named gentleman was, nevertheless,
entrusted with much of the execution of the plans,
and had the advantage of an intimate knowledlg);e of
every detail of their design, and of the working of the
plant when completed.

"The Bolton Iron and Steel Company (which, by the
way, is not a “ limited” concern in any sense) enjoys,
besides the advantages of capital and connexion, that
of the dircction of its works by Mr. Webb, who is now
a partner in that company. The works are large,
a.ltgou h not: so extensive as a few of the greater
Sheffield establishments ; but we shall devote our re-
marks mainly to the “ stcel side,” as that department
of the works is called.

The Bessemer plant consists of a pair of 5 ton con-
verters, blown at 22 Ib. pressure of I{:ulasl; by a pair of
horizontal blowing-engines by Hick, Hargreaves, and
Co., and which are, we believe, of the same size and
pattern as those at Crewe, viz. 36 in. steam-cylinders,
54 in. blowing-cylinders, and 5ft. stroke. The hydraulic
apparatus is of the usual kind, with pumps thrown off
and on from the accumulator, which is loaded to 3 cwt.
per square inch.

Siemens’s furnaces have been constructed to distil
all the coal burnt into gas, to be consumed under the
steam-boilers and in the large regencrative re-heating
furnaces. When the gas is burnt in the flues of the
boilers, the mouth of each flue is lined with fire-bricks,
and the gas is sent in at the centre as a jet, which
draws in air with it, by induction, not only around the
gas-jet, but also through its centre by means of an
Internal air-pipe. No smoke, of course, ever proceeds
from the chimneys of the gas-heated furnaces, and,
indeed, very little heat proceeds up the chimney. At
Crewe, Mr. Ramsbottom places a piece of deal, under
lock and key, in the tail flue of each gas-heated fur-
nace, and if this deal is hurnt at the end of a week the
furnace-man is fined. The Wilson furnaces now work-
ing at the Bolton Iron and Steel Works are equally
smokeless. The largest steam-hammer for hammering
the ingots is one of the three or four largest in the
kingdom, having a head of 25 touns, falling 9 ft. The
steam-cylinder is 54 in. in_diumeter. The makers of
the hammer were Messrs. Nasmyth, Wilson, and Co.,
and it is of the same construction as that at Messrs.
Cammell’s, and which we illustrated on page 288 of
our last volume. 1t has, however, a much larger
auvil block, probably the largest single casting in the
world, its weight being 210 tons. This block was
cast, not iz sifu, but bottom upwards, and a few feet.
from where it now rests, We hope to give, in an
early number, drawings and a description of the ar-
rangements for casting this block, and need only say
here that a pit, formed of brickwork lined with foam,
was made, and that the run from two of Ireland’s
cupolas, each charged with 124 tons an hour, was
taken down through a gate to the bottom of the pit.
A large quantity of charcoal was first thrown in, and
this floated as the iron rose and kept it from chilling.
As each charge came in at the bol%)dm‘,“tt’rosé‘,' by it
sﬁeciﬁc levity, through the less highly heated iron in
the mould, and the result was a homogeneous casting.
A pair of trunnions was cast upon the block at a
height at which the upper part preponderated over

the lower, and when, after many days, the great cast-

ing had cooled, and the mould had been broken away,
brick walls and bearers were built under these trun-
nions, and the whole casting was tumbled over, big
end downwards. Powerful jacks were then got under
it, and it was moved horizontally 16 ft. to its present
position, whereit is bedded on a good depth of concrete
and a cement made of iron borings and sal ammoniac.

The rail mills are of much the ordinary class, and
are now employed upon an order for 1000 tons of steel
rails for the Lehigh Canal and Navigation Company,
U.S. Other sections, that for the Great Indian Penin-
sula Company, for the Bhore Ghaut incline, where 50-
ton engines are worked, were shown us, as also samples
of that formidable section, the Metropolitan rail, a
flat-footed har, with a base 6 in. wide, and which is so
difficult to roll in steel, and yet we learned a day or
two since that the Bolton rails had done well on the
underground line, our authority being the resident
engineer himself. Some of the Great Indian Peninsula
double-headed 86 Ib. rails were tried on 3 ft. 6 in.
bearings, with 60 tons dead pressure, and deficcted
but about 5 inches on the average. Curiously, the
test brought out the lines of strain on the sides of the
rail, there being certain converging lines on the web
of the rail, along which the scale had broken off,
showing lines of shearing strain, all running to the
point of the application of pressure. Then there is
the usual ram-test, that of a ram of 1 ton. weight,
falling freely from any height up to 48 ft. upon a rail
sugported on 3 ft. bearings. The anvil on which the
rall is supported weighs 10 tons 8 cwt., this weight
alone being an important clement in the test.

The plate-rolling mill is of good size, and has re-
versing gear, so that the plates are not lifted over the
top roll. The reversing gear, which is merely a lever
acting alternately right and left upon clutches, is
worked by a hydraulic cylinder and piston. The plates
are sheared on all four edges after rolling, and some
excellent platc-shearing nachines, with steam engines
on the same bed-plate, are at work. The shears of
these machines are of Bessemer steel. We helieve
that the makers are rather laying themselves out for
steel plates, and are, to this end, employing the very
best pig-iron and spiegel to be had. 'l‘{lis we know,
that when the plates arc made they are sheared on all
edges, and the shearings tested for toughness, and we
saw many hundreds of tested samples which Lad borne
much more than the Admiralty test. And yet these
plates are guaranteed to 35 tons tensile strain, being
2 tons more than some other makers have guaranteed
their plates to meet the Admiralty test. Several plates
of the large size of 13 ft. 6 in. by 6 ft. 6 in. by § in.
have been made, aud worked into the flues of Cornish
boilers. We have spoken on another page of the use
of these plates in steel boilers, for which they are now
very largely employed.

As at all first-class Bessemer stecl works, samples
are taken at each ‘““blow” in the converters, and a
small quantity of borings is drilled from each sample
and tested for carbon, not by analysis, but inferentially
by the solution test of colour, whereby the chemist can
ascertain very closely the true proportion of carbon.
The use to which the steel is to be applied depends, of
course, upon the proportion of carbon, the greater pro-
portion giving a hard strong stcel, and the less a
tougher quality of less tensile strength. Large steel
shafts are now made, and one, made from a 97 cwt.
ingot, was sent not long since to a Belgian firm; so
that even on the Continent English makers still find a
market for English stecl, and that in heavy masses, a
trade supposed to have been monopolised by Krupp.
Another shaft, from an 85 cwt. ingot, was lately made
for the engines of Messrs. Kershaw, Leese, and Co.’s

eat mill at Stockport, where an iron shaft had failed.

bis shaft was made, not exactly at onc heat, as smiths
understand the term, but the heat was not suffered to
go down from the teeming of the ingot to the last blow
of the hammer on the forged shaft. All the Corliss
engines now made by Messrs. Hick, Hargreaves, and
Co. are fitted with steel shafts, whether specified
by the purchasers or mot, and the pair of 24 in.
cylinders. 4 ft. stroke, making for Woolwich Arsenal,
have Bessemer steel connecting rods. A good deal of
steel shafting for millwork is also made in lengths up
to 20 ft., and up to 5in. diameter. Steel castings are
made also from Bessemer steel, although these are only
heavy objects, having no very thin parts. Rolls, and
especially the pinions for mill-rolls, and weighing about
3 tons, have been cast with good success.

Bessemer steel tyres, when made on the Crewe plan,
have given execllent results, and Mr. Ramsbottom,
who, not long ago, used them only under goods
cngines, now applies them to his passenger engines
also. At Sheffield, although there are threc Besscmer

steel works, but two make tyres at all, and at one of
these establishments they are made only from crucible
steel, while scveral other firms, having no Bessemer
lant, make crucible stecl tyres. At Bolton, Mr.
ebb has gone largely into the manufacture of Bes-
semer steel tyres upon the Crewe plan of casting a
conical ingot, hammering this down to a cheese”
form, punching out the centre, and expanding the hole
by hammering the tyre on a beck-iron. The tyre
ingots are weighed and carefully pared down, to bring
all'in a set to the same weight; and if, after paving,
some are slightly heavier than others, a little longer
heating and scaling in the furnace, according to the
judgment of the workman, equalises the weight. The
tyre-rollmg mill, at Bolton, designed by Mr. Webb, is
tﬂc best we have yet scen, and we only regret that,
having contrived it with some pains, the designer does
not care to publish drawings of if. The middie roller
is run up to its work by a h{ldraulic ram under a pres-
sure of 3 cwt. per square inch, but immediately the roll
bites, a pressure of 30 cwt. per square inch from
another set of pumps is put upon the ram. The
handles for working the rolls and the engine arc most
conveniently arranged. The engine has a pair of 20 in.
overhead cylinders, with 3 ft. stroke of piston. The
crank-shaft, below, has no fly-wheel, but is counter-
weighted, and the enginc has no tendency to stop at
one part of its stroke more than another. It can be,
and often is, run at a piston spced of 1000 ft. per
minute, and at the same time may be almost instantly
stopped when the tyre has reached the right diameter.
The greatest accuracy is attained in the rolling, and
more than one set of steel tyres has been sent out to be
ut upon the wheels without boring or turning. Indeed,
1t is to be regretted that the wheels are not ready for
the tyres when the latter come hot from the rolls, so
as to save heating them again.

The whole works arc on a large scale, and the faci-
lities for handling heavy weights are excellent. A
railway of ordinary (4 ft. S}in.) gauge runs through-
out the works, and this is interlined with a mid-rail
giving a gauge of 2ft. 3in. for trucks on either side.
Of the cranes, one lifts 40 tons, its jib being made of
heavy stecl plates. Others have stcam-engines on the
crane pillar, and, besides all, the ever-ready force of
water, at a pressure equal to 770 ft. head, is always
available from the accumulator. Could the old Bolton
millwrights of a former gencration live again, what
would they say to the works of their successors ? and
to what may we not look forward in the futurc, when,
as there is every reason to believe, manual labour will
be wholly superseded in every branch of the iron and
steel manufacture, when all the great metallurgical
operations will be conducted entirely without smoke
and with little noise, and when even our present
cheapness of production shall have been cheapened
beyond anything of which the most sanguine inventor
has hitherto dreamed ?

THE INSTITUTION OF CIVIL ENGINERRS.—At a general
meeting held ou tha 26th day of last June, the members of the
Institution of Civil Engineers made several i t amend-
ments in the by-laws and regulations of their association, of
which changes one desirable result will be the creation of a
student class within the walls of the Great George-street
College. It is provided that students on entering the institution
shall not bo less than eighteen years of age, and that, on com-
pletion of their twenty-sixth year, they shall cease to enjoy the
privileges of studentship. 1t is also provided, with scant
liberality, that before a young man can become a student of the
institution he must be, or at some time have been, a pupil of a
member or associate of the institution, a provision clearly
enacted for the personal benefit of existing members, rather than
for the good of the profession or of society. Still it is some-
thing for the learned body to have discovered that they ought
to have students under their roof, and make a show of educa-
tional power. The step they have taken is a step in the right di-
rection, and when they shall have caught their pupils, the author-
ities of the college will, doubtless, take es for their adequat
instruction. At present, however, they seem to think that the
students after paying their entrance fees may, without disad-
vantage or scandal to the institation, be left ‘to educate them-
selves. The secretary’s circular informs us with ofticial vagueness
that, * althcugh not specifically mentioned in the rules, it is con-
“ templated to grant, under the control of the council, the use
“ of the theatre of the institution to the students for supple-
“ mental meetings for the reading and discussion of pa}')ers
“ amongst themselves, and possibly also for the delivery to them
4 of lectures upon sB:cial subjects, the objects of such supple-
+ mental meetings being for the advancement in scientific and
“ technical knowledge of the juniormembers.” As the council com-
mit themselves to nothiug by this meagreand comically insuffi-
cient programme, their secretary might as well have been directed
to put in a word or two of intimation that, sooner or later, upon
the occurrenca of contingencies which it would be inconvenient
to state precisely, tho authorities of the institution would
establish a system of examination, which should ascertain from
time to time the professional progress of students, and_put an
end to a state of things which permits a man to write M. Inst.
C.E. after his name who is asignorant as uny navvy about the
principles of mechanical science.—The Athenaan.
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THE SOCIETY OF ENGINEERS.
To THE EDITOR OF ENGINEERING.

Sir,—I am desired by the council to forward you a copy
of the petition presented by this society to Her Majesty in
Council, praying for a charter of incorporation, and I am to
request that you will kindly insert the same in your next
number.

I am, Sir, your obedient Servant,
Georar 'W. HaRnris,
Secretary.
Society of Engineers, 6, Westminster-chambers,
Victoria-street, S,\V., 14th August, 1867.

To the Queen's most excellent Majesty.

The humble petition of William Henry Le Feuvre, of 18,
Great George-street,Westminster, civil engineer, president
of the Society of Engineers, and of the nndersigned mem-
bers of council and members of the said socicty
Showeth, —That your petitioners are the president and

council and members of the Society of Engineers.

That the society was established in the year 1854 for
the advancement of engineering science and practice, and
for the advancement of knowledge in regard to all matters
relating to the pursuits of civil and mechanical engineers,
and relating to those matters which constitute direct or
collateral branches of civil and mechanical engineering,
embracing within the objects of the society the proper
construction and maintenance of all classes of works—such
as roads, bridges, railways, harbours, docks, embankmentas,
waterworks, and works of navigation, and in relation
thereto, and the art of constructing ships, the drainage and
improvement of cities and towns, and utilisation of sewage
drainage water, the working of mines and the production
of minerals, the use and control of gaseous matters, the use
of electricity and telegraphs, the production of machinery
and scientific instruments of all kinds, and other matters
relating to engineering.

That the society conaists of various classes of members—
that is to say, members, associates, and honorary members.

That the class of ordinary members is limited to gemtle-
men who are or have been engaged professionally in en-
gineering pursuits, and who are above twenty-five years of

That the class of associates is limited to gentlemen of
scientific attainments, or whose pursuits constitute direct
or collateral branches of engineering.

That the class of honorary members is limited to gen-
tlemen of distinguished attainments nominated by the
council.

That the members of the society now exceed four hundred
and thirty in number, and the society has gradually increased
in numbers since its foundation, and the members have sub-
scribed and collected considerable sums of money for carry-
ing out the purposes of the society.

That the well-being and usefulness of the society would
be materially promoted if the same were created into a
body politic and corporate by a charter of incorporation
under your Majesty’s Royal Letters Patent, by the name of
the Society of Engineers, with perpetual succession and a
Common Seal, with power to sue and be sued by their
corporate name, and with the other powers usually granted
to corporations of a similar charater, and to be contained in
such your Majesty Royal Letters Patent.

Your petitioners, therefore, humbly pray that your
Majesty will be graciously pleased to grant to your petir
tioners your Majesty’s Royal Letters Patent, incorporating
your petitioners and tha othcr preseut members of the
Bocivty of Eugineers, and such other persons as may be
bereafter duly members thereof for the purpose aforesaid,
and subject to such conditions, restrictions, and provisions
as to your Majesty may seem mect.

And your petitioners, as in duty boand, will ever pray.

TUNNELLING-MACHINES.
To ThHx Eprror or ENGINEERING.

Sr,—We think that it is a matter of sufficient interest and
importance to be mentioned in your paper, that General Herman
Haupt, of Philadelphia, United States, will arrive in England
on the 18th inst., and will be present at the annual meeting of
the Cornwall Polytechnic Association, to be held at Falmouth,
England, on the 23rd of August. He comes to Europe for the

urpose of presemin§ his system of mining and tnnnellmi. We
?orwud by tbis mail, to your address, one of the psmphlets we
bave published on the subject.

You undoubtediy already know that General Haupt is one
of the most eminent civil engineers in the United States, havin
bad charge of many most important public works. He also by
the entire management of the Bureau of United States Military

i and was Chief of Construction and Transportation of
the armies of the Rappahannock, Virginia, and P .

NEGATIVE SLIP.

To THE EDITOR OF ENGINEERING.

Str,—The old, old question of * negative slip” still continues
to “crop” up for periodical discussiou, more or less animated
and intense, with about the same regularity as are introduced
all the old and, to many ordinary readers, mysterious explana-
tions of this apparent paradox. .

The numerous learned theoretical disquisitions on this sub-
ject, rarely supported by marked practical observation or ex-
periment, must remind some of your readers of the immense
amount of practical engineering force which was once wasted in
overcoming a purely imqiinary difficulty in steam locomotion,
viz., the supposed want of adhesion of the wheel to the rail.
From 1804 to about 1814 the ingenious plans of Trevithick,
Blenkinsop, and Chapman, comprising projecting heads of
nails, or bolts, on the periphery of the wheels, rack rails, and
toothed wheels, dl chains, and, lastly, the walking
engine with a pair of mechanical legs and feet, were
all tried in succession, when, behold! it was then as-
certained that the adhesion of the wheels with the rails on
which they moved was amply sufficient to propel the engine
even when draggiog after it a load of great weight. The
adhesion question probatly caused a loss of ten years in the pro-
gress of steam locomotion, and on the negative slip question
many years of able and eloquent di ion and teuching, and
especially by one (it may indeed be more truly said the one)
amongst our engineer teachers and writers, who has done in-
finitely more by his treatises, catechiswns, &c., than any other
living~ engineer to instruct the operative engineers of this
country at a period (gone by, happily) when education of that,
as of all other technical kinds, was so difficult to be obtained,
has only left it (negative alip? in the most unsettled, undecided
condition. The most plausible explanation, and that which has
80 deservedly been most ?nerally accepted, is that vessels of a
certain contour of “ run ” invoke an artificial current after or
following them by the constant effort of the water to fill up the
canal made by the progress of the ship, thus, in a comparative
sense, giving the screw a more dense resisting medium to progel
in than that which opposes the shil) being propelled. Another
reason given by your evidently able engineer comea*)ondent,
¢ Helix,” of G!reenwich, is, *‘that & certain amount of *skin’
4 friction is likely to exist on the workiog face of screw-blades,
“theeffect of which would be that a certain quantity of water
“would be retuined, and carried round by the blade,
“ entering at the leading edge and gradually diminishing in its
“ velocity towards the after portion, where it would escape.
“ This, together with the centr’nﬁ:ﬁul action, would produce a
‘ gtratum of water, constantly tending towards the periphery
“ and after portion of the blade in a spiral direction, and, by its
“ continued presence, would become u part of it, and conse-
“ quently would have the effect of increasing the pitch of the
“blade for the time being.” Many other explanations of the
paradox bave been given by standar authorities, none of them,
however, more argumentative than the foregoing. But why (to
use a homely expression) search for what we require in the un-
likely places before we have searched the most likely and obvious
places, for, with sincerely respectful deference, I venture to
prove that a sound, practical, common-sense, and, therefore,
convincing explanation of the apparent phenomena has been
before the engineering world since 1853 at least. In bis book
of that year, Mr. Hann, then Muthematical Master of King's-
college, says: “ I'he only rational way, in my opinion, of expluin-
“ing it (negative slip) 18 that which was given to ine, in 1849,
“ by my able and talented friend, Mr. Holland, one of the
- Admiralty engioeers, He (Mr. Holland) explains that the
“fore part of the outer edge of a screw-blade strikes
“ against water at rest, whereas the after part of the
“blade will strike against water having a considerable
“amount of motion, and will, therefore, meet with less
“ resistance than the fore part, the effect of this will be to
“increase the pitch.” Abundant proofs of the simple truth of
this explanation will dpresem. themselves to any unprejudiced
mind not already decided ir fuvour of either one of the studiously
sought reasons first referred to. Is it not a well-known fuct,
that nearly all ships fitted with the ¢ Mangin" four-bladed
screw have given negative slip, that the engines have been
brought up several revolutions, that the force of resistance
tending to increase the pitch has been so far successful in some
instances, despite the best workmanship and proportions known
to the trade, as to twist the blades round on their bosses to the

full amount of pitch permitted by the radial slots allowed for’

alteration if desired, and in other instances have not the bolts by
which the blades were fixed to the boss been literally shorn off ?

Irrespective of modes of manufacture, and supposing it to be
cast, blades and boss, solid together, place this daddy longlegs,
gawky-looking Mangin screw, with its small boss (hub) and long
narrow blades, alongside of a Griffith’s of the same power, and it
will require no great engineering science to discover how and
why the blades of the former twisted themselves into a form
of greater pitch, bringing up she speed of the engines, of
course, by absorbing more power, and finally mystifying
the calculator with apparent negative slip; or how and why
the latter, with its lurge boss, Jong attachment of the roots
ot the blades to the boss, and the reduced area of
outer ends of blades, gives positive slip permitting the en-
gines to get away, and give out their full power.

I bave served in a ship which would invariably, when steam-
ing full power in the smooth and tideless sea of the Mediter-

He regards his system of tunnellmg with great confidenc:
and parties interested in regard to such matters will be glad
now that he can be consulted in regard to them. '
We are, your obedient Servants, )
BraNcHARD AND McKrax.
8, Rue Scribe, Paris, August 13, 1867. '

CLEVELAND SHIPBUILDING. — Messrs, Backhouse and
Dixon launched an irou screw steamer from their yard at Mid-
dlesbro™-on-Tees on the 13th inst. ‘This vessel is 150 ft. long,
22 ft. beam, and 13 ft. Gin. depth of hold. She s built with
double bottom for water ballast, snd will be fitted with a pair of
engines of 65 horse power nowiual, by Messrs. Blair aud Co., of
Stockton-on-Tees.

T , appar: overrun the screw one knot per hour for a
pumber u}?l:mﬂogether; but finally, being ofp(e:ast iron, the
blades were fairly struined more thun they could bear, and
broke. Now, had this screw been of gun-inetal, the chances
are it would have stood the test, and to some peculiarity in
the shape of the ship giving following current, or perhaps to the
piling up of a strata of water on the screw-blade faces, or to
some other theory, would have been attributed our undoubted
(observed) negative slip.  Assuming, for the sake of more
clearly stating what there is farther to be added (to this
already, 1 fear, too long letter), that my remarks will have the
effect of converting Inarine enginecrs to the views set forth as
to negative slip, grounds for serious reflection then suggest them-
selves; for if half the valuable time and thought, which has
been wasted in propping up the fallacious and impractical

theories (for all sound theories must be supported b{ fract.ice) .
had been devoted to utilising, or making the most of Mr. Hol-
land’s plain and rational explanation, we should before this time
have discovered a metal for blades of screws which would be
strong enough at a maximum thickness of, say, 1in., and fur-
ther experiment would soon teach what pitch to give a screw in
manufacturing it, 8o that it should just realise the pitch required
when at work propelling its ship. If increasing the thickness
of screw blades would proportionately absorb engine power re-
tarding the speed of a ship, surely the reduction of their thick-
ness must in a contrary sense liberate power, increasing the nett
propulsive power of the whole machiner{. .

\Bhat has been already said here will, I am afraid, be sufficient
to give grounds, if misunderstood, for calling my modesty in
question.

Far be from me tke presumption of setting myself up as a
teacher amongst marine engineers, but the exigencies of my
calling having placed mein a position where I had a great field
for observation of screw propulsion and its  machinery. I have
become a sincere convert to Messrs. Holland and Hann’s theory,
and hence, 8o as to reap its full benefits, my suggestion of &
metal, say Bessemer steel, plated with zinc (as suggested by
Young in his book on the fouling of ships’ bottoms), or even
sheet brass brazed, for screw-blades, which finally I would fix
into prominent grooves projecting from a boss or hub of some-
what more than the usual diameter (well cored out); these

ooves could be cleaned out exactly suitable for the steel-plate

lades, in any screw-cutting lathe, and mechanically to the pitch
required.
Yours very truly,
ANONYMOUS.
London, August 6, 1867.

COLLIERY WINDING-ENGINES.

WE represent, on pages 130 and 134, a pair of winding-
engiues shown at the Paris Exhibition, by one of the first engi-
peering finns of Belgium, these engines having deservedly earned
the general approbation of professional visitors to the Exhibition.
The works of M. F. Dorgde are at Boussu, near Mons, in Belgium,
They were commenced some twenty years ago, and since the
year 1849 have been under the management of M. A. Andry, a
well-known mining and mechanical engineer, whose great ex-
perience has been collected during the construction of an un-
usually large number of important machines and works, M.
Dorgdes establishment is occupied with steam-engine and boiler
making in general, with machinery for mining and metallurgy,
and with sugar machinery. In all of these branches the woﬂs
have a considerable export trade, their principal customers being
France, Holland, Spain, Russia, and Brazils. The engines
represented in our enlgruvings are of M. Andry’s most recent
design, the first pair of their type having been erected in 1862,
at Hainaut, for the Soci¢té Charbouni¢re du Grand-Bouilion.
The steam cylinders of these engines are placed upon the top ot
a cast-iron traming of sufficient height to allow for the length of
the connecting-rod and crank between the cyiinder and the main
shaft, which latter is placed at the bottom, with its bearings
resting upon the foundation plate. The framing being wider at
the base, uaccording to the demands of stability, this type of
engines has obtained the name * pyramidal.” It virtually cou-
sists of two pyramidal verticsl frames connected at the top by a
cross-girder or bridge, as shown in the front view. The cylin-
ders are 354 in. in disineter, and 4 ft. 7}in. stroke. They are
intended to work with a boiler pressure of three atmospheres,
or 294 1b., and ut a piston speed of about 236 ft. per minute, the
winding drums mal ing 26 revolutions in that space of time.
The winding drums have au outer diameter of 19 ft. 9}in.,
and are destined for working a rope of hemp 2132ft. in
total length. Each engine is placed npon an independent sole-
plate 10{t. 10in. in length, and 7 ft. in width. ~The engines
are quite independent of the building in which they are pluced,
resting upon their own foundations, and being entirely seif-con-
tained in every respect. The building can therefore be made of
a comparatively light and cheap construction. It is 82 ft. 9in.
squeare in plan, and 86tt. high. The principal working parts of
the engines are at the bottom, and accessible to the attendant, who
can also get access to the cylinders, when wanted, by means ot
the cross bridge at the top. Each of the pyramidal frames is
cust in two pieces, which ure bolted to their common sole-plate
at the bottom, and connected at the top by elliptical collars of
wrought iron shrunk into recesses provided for them in both
castings. The cylinders are cast in one with their bottoms, and
the guide-bars are carried upon a cross bracing cast on to the
main framing. The slide-valves are balanced and counter-
weighted, so as to move very freely. The reversing gear con-
sists of a link-motion worked by hand. There is a steam brake
provided, consisting of a lurge wooden drum acted upon by a
brake block, which is worked by steam from a small cylinder.
All the valve-gear of the engines and brake are under the con-
trol of the attendant placed at the bottom of the engine-house
in a very convenient position for overlooking the entire opera-
tions and the principal working parts of the engine. We have
only to add that the engines exbibited at Paris are of a work-
manship which, even to the scrutinising eye of engineers accus-
tomed to British machine-making, must appear first-rate. Both
in regard to design and execution, these engines are far above
the average of Continenta) engineering ot the present day.

BesseMER RAILs 1N FraNceE.—The Northern of France
Railway Company has ordered 600 tons of Bessemer steel rails,
at 14/, 3s. 4d. per ton, from the Terre Noire Works. Deliveries
are to be made at La Chapelle. The production of Bessemer
steel generally in France has greatly increased of late years.
In 1863 this production wmounted to 1856 tons, while in 1866
it bad risen to 10,790 tons.

RaiLs 1IN Horranp.—Contracts for two lots of rails of
5UV0 tons cach have just been let for tha Dutch State railways.
Tho first lot wao lov to Mcsers, Lupking, Gilkes, and Co., of
Middlesboro’.  For the second lot the tenders submnitted by
Mesers. Hopkins, Gilkes, and Co. and the Teeside Ironworks
Compuny were identical. The other English competitors for
the contracts were Messrs. Bolckow, Vaughan, and Co.
(Limited); Messrs. Guest and Co.; und the Ebbw Vale
Cuinpany.
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COLLIERY WINDING ENGINES, AT THE PARIS EXHIBITION.
DESIGNED BY M. A, ANDRY, AND CONSTRUCTED BY M. F. DORGEE, ENGINEER, BOUSSU.
(For Description, see preceding Page.)
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THE SOCIETY OF ENGINEERS.

A¥TER Opposing the grant of a royal charter to the
Society of Engineers, the Institution of Civil Engineers
have gone still further, and opposed their application
to be registered under the Companies’ Act of 1862.
It will not be forgotten that the sale privileges sought
by the Society of Engineers, which has now borne
that name since 1854, are those of the right of suing
and being sued, and of acquiring and holding property
of a moderate annual va(l]ue, nor that these are the
sole privileges enjoyed by the Institution of Civil
Engineers in virtue of its own charter of incorporation.
It 13 apparent, too, to every one who reflects upon it
that the Institution cannot have derived one jot of
public importance from the mere fact of its possession
of a charter for these moderate pecuniary privileges.
Its position has been made solely by that of its members
collectively, and by the value of 1ts proceedings ; and
its funds, so far as this its position before the public is
concerned, might just as well have heen managed by
trustees in their private names, this heing a matter
solely of convenience or otherwise. Nor would the
Society of Engineers derive any real importance from
its possession of a charter. It would continue to be
measured, as now, by the standing of its members and
by the character of its proceedings. In the petition
of the Institution, which we printed lust week, it is
urged that the grantinij of a cliarter to another society
having the word * Engineers” in its title would
create confusion in the minds of the public. So far
from this, the existence of any number of such charters
could prodfiee no effect whatever in the minds of the
publie, unless they imagined, as some ignorant persons
still suppose of patents for inventions, that they are
special marks of royal favour. Indeed, a patent for
an invention often confers very great powers, and
always confers an absolute monopoly of the matter
thus protected, whereas the charter of a learned body
should not be supposed to confer any monopoly what-
ever, unless, in consideration of its extraordinary im-
portance to the public, it be empowered to institute
examinations and grant degrees, without which none
should practise or in any way exercise for profit the
functions of the profession to which such learned body is
related. The Iuostitution, of course, has no powers of this
kind, nor would they ever be.granted if applied for. If
any confusion in the public mind could arisc as to the
distinct character of the Institution of Civil Engineers
and the Society of Engiueers, it would proceed, not
from any consideration of a charter, but from the very
fact of the public existence of the respective bodies
tunder these names. If the Institution is to be pro-
tected in its assumed monopoly of the térm ““ Engincers,”
it should have power to prevent the assumption of that
term by anv otuer body. But it has no such monopoly,
and ca. have none. {‘he Society of Engineers will
coutinue to exist under that name, and no other,
whether it obtains a charter or not ; and whatever con-
fusion may arise with those who cannot learn to dis-
tinguish between it and other engineering bodies must
continue as before. Besides there are already—most
of them, too, long established—the Institution of
Mechanical Engineers, the Institution of Engi-
neers in Scotland, the Institution of Engineers mn
Ireland, the South Wales Institute of Engineers, the

! Cleveland Institute of Engineers, the Civil and
Mechanical Engineers Society, and associations of
engineers in Liverpool and Manchester, all of them
often before the public with all the publicity of meet-
ings, reports, printed transactions, addresses, news-

per notices, &c. Yet the Institution of Civil

ngineers cannot ask that any one of these societies
shall be compelled or requested to change its name.

The opposition of theql.nstitution is an unworthy at-
tempt to maintain a fictitious monopoly which certain
members of its council affect to set up for it, and
which we are sure cannot have the sanction of its pre-
sident. It is an attempt to carry out the policy of a
great professional trade’s union, as distinguished from
an association of high-minded professional gentlemen.
Although this opposition may cause inconvenience to
the Society of Engineers, it will not in the least affect
their existence, their title, their position before the
public, nor ultimately, as we believe, their acquisition
of the necessary and very moderate powers for which
they have applied to the Privy Council.

THE WATERWITCH, THE VIPER, AND
THE VIXEN.

Tre following Table will show at a glance the results
of the series of trials just concluded in Stokes Bay, of
the jet-propelled vessel Waterwitch and the twin-
screw ve Vixen and Viper. The Waterwitch has
done still better than on her former trials, first reported
in our columns, although she is still beaten by the
twin-screw ships, after allowing for every difference
of displacement, horse power, &e. :

‘xl‘t:g' Viper. Vixen.
Length between n- ’
pth between perpe } 162 | 160 f. | 160 fe.
Tonnage ... ... wo| 777 tous, | 787 tons | 754 tons.
Displacement ... ... ...[1235 tons. |1180 tons (1189 tons.
Draught, forward .. 10ft. 9in.| 9 ft. 11 in.| 9 ft. 10 in.
" aft ceeeue| 11ft.8in.[11 ft. 10 in.|11 fr. 11 in.
Midship section ..., ...| 847 sq. ft. | 836 sq. ft. | 831 &q. ft.
Number of cylinders three four four
Diameter of , .| 88} in. 82 in, 82 in.
Stroke of pistons ... .../ 3ft.Gin. | 1ft.6in. | 1 ft.6in.
Pressue of steam, fall} | g0y, | 221 | 2240
Revolutions, mean ... 40.775 109 108}
Nominal power 160 160 160
Indicated ,, 777 652 658
Speed, mean of six runs...|9.233 knots|9.475 knots|9.060 knots
Dl balf pomer .. . 6.163 , |(7.833 , [7.847
isplacemt. co-efficient,
P full power 351 438 874
Mide! ha{ﬁfpovrer... 869 896 388
idship co - efficient,
p co-el pom} 116 146 126
" half power... 122 181 131

The hydraulic vessel, discharging her water ahead
from one nozzle and astern from the other, took about
twice as long to turn as the twin-screw vessels, viz.,
about 64 min. as compared with their 3;. The Water-
witch had the upper lip of her discharge nozzles level
with the water-lne.  All the vessels were from 11 in.
to 13 in. more by the stern than they were designed
for. We fully illustrated and described the machinery
of the Waterwitch nearly a year ago, and need not re-
peat here what is already so familiar to our readers.
Her machinery in the late trials worked without
vibration,-and it is certain that improvements may be
made in the jet system, so as to take in the water from
the bow instead of at the bottom, aud to eject it right
alt. In the present series of trials the Viper and
Vixen have beaten the Waterwitch, but the defeat of
ths latter is easily accounted for by the defective de-
sign of the pumping machinery. ’

PLOUGHING ENGINES.
" THE old-fashioned S-horse portable engine, with a
paiv of 6in. cylinders, and worked at 401b. boiler
pressure, sustains a strain of about one ton alternately
to and fro at the point where the cylinders are
fastened to the boiler. The 12-horse ploughing
encine, with a pair of 74in. cylinders worked at
120 Ih., sustaine, at the same point, a strain four and a
half times greater. It is not so long ago when we
had railway locomotive engines taking the whole
draught of the train from a plate rivetted to the fire-
box casing, but it is mow generally admitted that
the boiler has quite enough to do without throwing
extraneous work uponit. Whero traction and plonghing
engines are put, as they now are, to hard work, the
boits fastening the cylinders, brackets, and other parts
of the boiler are often, if not constantly, leaking, and
to make good a steam joint of this kind is always
attended with difficulty. We find sufficient evidence,

after a somewhat extended inquiry, to convince us that

the practice of bolting all the machinery of a powerfal
traction engine to the boiler must be abandoned,
and the sooner the better. Locomotive engineers now
make the boiler quite distinct from everything else, so
that both the boiler and machinery (or, technically, the
“ (lalngine *’) may be worked quite independently of each
other.

In working the plant of the Herefordshire Steam
Cultivating Company, Mr. Smith, the manager, has
experienced, and that far too often, the difficulties
attending the present mode of fastening all the work-
ing parts of ploughing engines to_the boilers. His
design for p ongging engines, which we published
nearly a_year ago, is certainly the most sensible yet
proposed, and we are in a position to know that the
very first agricultural engineers in the kingdom concur
in this opinion. As in Howard’s engines, thereis a
strong independent frame; but, unlike Howard’s
engines, all the working.parts are bolted to this frame,
the cylinders beneath the boiler, locomotive-fashion,
while the gearing is incomparably more direct and
simple than that of any agricultural engines of this
class heretofore. made. Not, perhaps, the least of the
advantages of this arranfgeme’nt is-that of leaving room
on the top of the boiler for that stranger to ploughing
engines, a steam-dome, and no engines need it more.
The water supplied to these engines is commonly any-
thing that can Be got from a puddle or a ditch, and the
enFine is hard worked, so that the knocking out of a
cylinder-cover now and then is nothing to be wondered
at. No engines need steam-domes and scum-cocks
more than -ploughing engines. So far, too, except
upon the roundabout system, it has been the custom to
work ploughing engines in pairs, alternately with each
other, one resting while the other is working. This
system will soon be displaced by that of double engines
in constant action, when the strain upon the fastenings
of the working parts to the boilet will cause even
greater difficulties than ever.

There is no branch of mechanical engineering which
now promises such a splendid future as steam farm-
ing. ~ If, as must yet be the case, the 12,000,000
acres of arable English land be cultivated by steam,
and a pair of engines can do 2000 acres a year, 6000
pairs of engines and sets of tackle will be required for
the whole area. It is most important, then, that the
hest experience and first-rate talent should be directed
to the design of these engines, and we have given our
reasons for preferring the system of separate boiler
and working parts haviag no other necessary connexion
than the steam-pipe itself.

THE WILSON FURNACE.

Since we wrote last week, we have had an oppor-
tunity of seeing the Wilson furnaces now working at the
Bolton Iron and Steel Works. They are considerably
improved in detail beyond that which we illustrated
last year as working .at Milton. ™ The inclined fuel
plate is now made so that it may be rocked slightly on
trunnions to assist in bringing down the coal, the
bottom plate where the clinker from the burnt coal
accumulates is made in two halves, hinged so that (a
plate having been previously shoved in to prevent the
descent of coal) the clinker may be drogsed into the,
ash-pit, and open water-boshes are introduced in the
furnace front to lessen the radiation of heat, the stcam'
?o:ln these boshes passiug in and burning with the
uel.

- The furnace is absolutely smokeless, and the coal is
completely consumed, excepting of course its mineral
constituents forming clinker, which is all that has to
be raked out and wheeled away. The heat in the
puddling-chamber is a mellow bath of gas completely
covering the iron at all points. The working of the
furnaces is carefully noted and registered every day,
and the records in Messrs. Hick, Hargreaves and Co.’s
office are already remarkable for their extent and for
the extraordinary results which they disclose. These
results are even astonishing for the small quantity of
coal used in puddling grey and mottled iron, and also
for the high yield of the iron. Thus on Friday last,
No. 15 furnace was charged, in the twenty-f our hours,
with 5096 Ib. of iron, and consumed but 5036 1b. of coal
of ordinary quality, as used in the other farnaces, being
even less than a ton of coal to the ton of iron, instead of'
30 cwt. or more, as in other furnaces. 1t must be stated;
however, that the Wilson furnace bas a heating cham-
ber at tho back, for pigs, as used in the American

uddling furnaces, and that considerable heat is saved
m this way. The yield, too, is remarkable. The
5096 Ib. of pigs gave 48261b. of puddled bloom and
1501b. scrap, or 4976 lb. of iron out. Of course a
proportion of the fettling was taken up in the iron,
and this is not reckoned. But in every respect a
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smokeless puddling furnace, which is easier worked
than the old kind, and which takes but a ton
of coal to a ton of pigs, and gives a ton of blooms
to 21 cwt. of pig, or possibly less, is a vast
improvement upon anything yet known in the ordi-
nary plant of forges, and deserves to be at once
made widely known and to be carefully studied. The
furnace is, of course, somewhat more costly than those
on the old plan, having 13 tons of castings instead of
10 tons in ordinary furnaces, and having parts re-

uiring careful fitting and adjustment, and requiring
glso more brickwork at the finng end. But the saving
of a ton of coal or more a day, and a considerable in-
crease in the yield, and a probable improvement in the
quality of the iron, to say nothing of the absence of all
smoke, would of course soon compensate for the greater
cost, even if it werc very much greater than it 1s. A
working drawing of the perfected furnace is in course
of preparation for our columns.

~ TRIAL OF BURGLAR-PROOF SAFES IN THE
PARIS EXHIBITION.
(From our Special Correspondent.)
PaAris, August 13.

THE trial of the burglar-proof safes of Mr. Chatwood, of
Bolton, and of Mr. S. F. Herring, of New York, or, as our
American friends like to call it, *‘the great contest of American
« persus English safes,” has commenced at last in the British
testing-house at the International Exhibition. The terms and
history of the challenge we have already published, but it may
be as well to refer to them in a few words before groceeding to
report upon the trial itself. Mr. Herring exhibited a safe upon
which he posted a challenge offering to test it against any
otber safe in the Exhibition. Mr. Chatwood accepted this
challenge, and an agreement was drawn up to that effect. Mr.
Herring then declared that his safe was not really burglar-

oof at all, but simply fireproof; but that there wus a
E;rglar-proof box inside his safe, which was the article
meant, if not named in the challenge. The appearance of
these after-declarations created a somewhat unfavourable
impression aguinst the American safe-maker, if not against his
safe, which occasionally manifested itself during the trial; but
the jury certainly tried to do all in their power to Inaintain the
balance as even as circamstances would allow. The was
chosen by the two competitors, Mr. R. Mallet and Mr. R.F.
Fuirlie having been proposed by Mr, Chatwood, and Mr. Holmes
and Mr. Pickering representing Mr. Herrlnﬁ’s interest. These
four gentlemen had chosen M. Paul Douliot, engineer of the
firm of Cail and Co., of Paris, as their fifth member, and as
their president; and Mr. W. T. Hoyle, secretary of the Whit-
worth Company, acted as secretary to this jury. The ng met
at 11 A.. to day, after the preliminary arrangements had been
completed ; then the sham burglars were introduced, three in
number on either side. They were some of the best workmen
that could be mustered in England, America, and Germany. Mr.
Chatwood had brought one of his foremen and a workman from his
shop ; the third man, a foreman at Messrs. W. and J. Galloway
and Sons, in Manchester, had volunteered his services on the day of
the trial. Mr. Herring had sent expressly to America for a cele-
brated ssfe-breaker, who was assisted by a man described as
particularly expert at picking locks; and the third, also a volun-
teer, was the foreman of an_ Anstrian_exhibitor of safes, who
had a very intimate acquaintance with the construction of
Chatwood’s safes, having been in the Exhibition ever since its
opening, and repeatedly examined Mr. Chatwood’s drawings and
details of construction, which are exhibited without reserve.
These six men, combined in the two respective groups, were an

interesting match, although the unequal nature of their capa- [ P!

bilities somewhat lessened the interest of the trial. Mr. Chat-
wood had in his favour the calm and business-like method of
his foreman, and an extraordinary amount of skill on the part
of Messrs. Galleway’s man in the use of his hammer, w. ich
attracted the just admiration of every one present. On the
other hand, Mr. Herring’s safe-breaker showed much judgment
and experience, assisted, as it was, by the correct knowledge
of the Austrian foreman. The personnel having been mustered
on both sides, the tools were brought forward. ~Mr. Chatwood’s
men had their tools packed in a neat small leather portmanteau.
The contents were the well-known serrated wedges used by expert
burglars, some levers screwed together in short lengths 80 as to
pack up easily, a small hand hammer and a block-tin hammer,
which gives no rioging noise in striking. Against this the
Americans brought in a sledge hammer, the exact weight of
which has not yet been ascertained, but which may have been
somewhere about 281b.  There were several levers and crowbars
5 or 6 ft. long, and a complete drilling-frame large coough toin-
close the entire safe, and to insert the ratchet brace for drilling.
Last, but not least, came some steel wedges of an enormous size.
Call these burglar's implements! The jury immediately objected
to the employment of this portadle blacksmith's sho and the
sensible suggestion was made to allow equal weig| t}x and &
maximum size of implements only on each side. This, however,
could not be adhered to, since the American tools were not pre-
pared for such a condition, and all parties, anxious to see the
trial through, agreed to allow the heavy American tools to be
used, with the exception only of some of the very large wedges.
The jury allowed the sledge-hammer to the Americans, reserving
to Mr. Chatwood the right to use a similar one if he thought
necessary. This, although it changed the entire nature of the

trial, was wise on the part of the ]'urx1 siuce it has been proved
ers—the trinis

by the trial itself, that without sledge-Tiamm

would have lasted much longer than anybody would have cared
to witness the operations, except perhaps Mr. Chatwood and Mr.
Herring. The operations commenced at 2.45 .3 There was a
clear space all round each safe reserved for the workmen and the
two sets were divided by a screen. In front of the latter Mr.
Walker, the well known watch-maker of Cornhill and Regent-
street, placed one of his beautiful chronometers for taking the

time occupied by the different operations. A piece of wooth
sufficiently small to be enclosed in the little box inside M.
Herring's™ safe, was put into this latter box, and a piece

similar size was put into Mr. Chatwood's safe; but Mr. Chat-
wood would not put his block into the small box inside his safe,
as he declared that the contest was between the two safes, and
not between a series of boxes hidden one within the other. Mr.
Chatwood’s workmen commenced by agplying their small wedges
to Mr. Herring's safe, while Mr. Herring’s men tried their
chance at drilling through the door in front of Chatwood’s
lock. The wedges did their work expeditiously, al-
though the want of acquaintance with the details of Mr.
Herrings construction caused some loss of time, the
workmen attempting to drive in wedges at & place where the

outer plate of the door overlapped the other part, and could have |

been removed by a cross-cutting chisel, £0 as to allow the im-
mediate insertion of the wedge. In spite of this draw.bn('k|
however, Mr. Herring's safe was completely thrown open in 29
minutes. The audience cheered, and Mr. Herring called out
that this was only the firepreof part of his safe, to which the
English workmen replied by knocking out all the drawers and
shelves of the safe and throwing them out on the flaor. Meun-
while the workmen at the other side had erected their driliing-
frame, and worked the ratchet-brace, but without success.
The drill touching the spiegeleisen, which is behind the outer
Elate of Chatwood’s safes, refused to cut, and the work had to
e given up as impracticable. They also tried to pick the lock
and so apply steel screws and punches to_the door, but they
made no progress in that direction, and had to give up all ides
of forcing the door. As far as the trial had gone on with real
burglars’ tools, it had lasted till 3.45 p.a1.  After that the
sledge-hammer came into request. Mr. Herring's men com-
menced the attack upon the dovetailing at the corners of Chat-
wood's safe by driving in chisels with the sledge. Mr. Chat-
wood then requested that his men should also be provided with
a sledge-hammer for brenking the small box which contained the
wood block, and this was at once agreed to by the jury. The
hammer was brought in at 4 p.m., and then an amount of bat-
tering began at each of the two safes, which will be remembered
for some time by every one present. The fragments of chisels
and wedges were flying about the room, and the din was so
terrific that crowds of spectators collected outside. ¢ This is
not burglar's work,” somebody remarked; *“the police would
soon stop such a proceeding.” ~ But the police in the Exhibition
had quite enough to do to keep off the people attracted by the
noise, and, as usual, they were courteous enough to hear nothing.
The work went on for about half an hoar. The English work-
men had the disadvantage of working upon a very small
surface, as afforded by the door of the small box, en-
closed as it was inside a large chest, which prevented a fair
blow from being struck in any direction. Here the unusual
skill of the striker proved of great value; his blows very rarely
missed, although they were sometimes applied in the most try-
ing positions. At Chatwood’s safe the manual skill was less;
but the men, knowing every joint and cvery pin, made steady
progress, step by step, all parts being dperiectly accessible for
their operations. The attack was made upon the side of the
safe next to the lock of the door ; the dovetails were wedged open
singly, and each of the connectiug studs binding the outer plate
to the inner structure was cut through by itself with large
chisels. At 4.35 p.. the outer platc of Chatwood’s safe was
removed entirely, and the spiegeleisen luid bare. In this form
spiegeleisen, as 18 well known, has no resisting power, on account
of its brittleness, and it therefore took a short time only to knock
off this material with the crowbars, so as to arrive at the inner
plate of Chatwood’s safe. The same operation was repeated on
this latter, and at 5.5 p.M. a ridge was opened through which
the ashes and other powdery substances forming the protection
against fire commenced to fall out. It took halt” an hour more
to open up a crevice at the side of the door, through which the
paint of the interior could be seen, yet the peculiar construction
of the bolts prevented all possibility of widening that breach,
and the work had to be recommenced at the other side. The
rogress with Mr. Herring's safe was of a different character.
The box was fastened inside the safe by an angle-iron girder,
which had to be cat through to get access to the front-plate of
the door. Behind this th2 box itself consists of a thick front-
plate, tied to the back,plate by a great number of steel bolts,
about 1in. diameter each, and rivetted in with countersunk
heads. Behind the front-plate there is a construction some-
what resembling the plan of the Chalmers target, viz., a series of
steel Tlates put on edge, and having their interspaces filled with
franklinite iron, which is very nearly the same material
as the German spiegel, only made of American ore. The
connexion between the front and back plate of Herring's box
camae out to great advantage under these circumstances, since
the smallness of the surface exposed to the attack, and the close
proximity of the strengthening points, afford no proper workin,
space nor leverage for the tools. This, however, is easy enougﬁ
with so small a box as that inclosed in Mr. Herring's safe, while
it is doubtful whether a larger safe of the same make would
allow anything like the proportionate strength of connexions.
At 5.50 p.y. the workmen on both sides were allowed to rest,
and operations were recommenced at 6.35. At 7.15 the
outer plate of Herring’s box was thrown off, and wedges
were iminediately inserted to force open the rest of the door.
Daylight was immediately afterwards visible in the small box
of Herring’s safe, and it would have been possible to remove
small valuables, such as coins, from this chest through the
crevice made. The want of a larger wedge was felt towards
the end of this operation, and the suggestion was made to allow
Mr. Chatwood’s men one wedge of a size similar to those which
were used on the other side. This, however, was not carried
out, 28 Chatwood’s safe Lad been broken into and the block of
wood removed from it at that time, 7.25 r.M., the men having
removed the side plate entirely, and cut a hole into the thin sheet
i which the imstde-~kin; - The hole-was just In
enough to insert the hand and pull out the small wood block,
but there was noaccess to any one of the drawers in Chatwood’s
safe, nor would it have been feasible to get at the block it it had
been placed in the iuside chest without expending a very con-
siderable amount of further time and labour. Mr. Herring’s
safe being by this time 80 nearly destroyed that it appeared to
be the work of a few minutes only to force the snmlf box open,

it was resolved to complete this operation on the following day
The trials were consequently adjourned at 7.40 p.m.

Parts, August 14,

The jury met at 11 o'clock this morning, and, after delibera-
tion, called upon Mr. Chatwood's men tu complete their work,
which was done in three minutes. This is only one of a serics
of tests which these safes are to undergo, and it will be ac-
knowledged by every competent man that it was not of a very
scientific character. 'The résumé stands simply as follows: The
two safes were both *third-class bankers’ safes” according to
the maker's catalogues. They had each a small separate compart-
ment inside the safe proper.  Mr. Chatwood deposited his wood-
block in his safe proper, making no use of the inside chest.
Mr. Herring deposited his wood block in the small chest within
is sate. Mr. Chatwood’s men were skilful, but unacquainted
with the exact construction ; Mr. Herring’s men showed less
manual dexterity, but an intimate acquaintance with the con-
struction of Chatwood’s safe. The tools of the English work-
men were proper burglars’ tools, while the tools of the
American workmen were boiler-maker’s implements of full size,
and incomparably heavier than the others, including even the
sledge-hammer given to the Enclish workmen at a later hour.
Under these conditions Herring's safe was opened in 29 minutes,
and the contents of it thrown out to the public. Chatwood’s
safe proper had a hole made in its side in 4 hours 35 minutes
working time. Herring’s small box inside the safe was com-
pletely broken open within 4 hours 43 minutes working time.
Chhatwcold‘u small box inside the safe was not opened at all in
this trial. .

NOTES FROM THE NORTH.
Grascow, Wednesday.

Forthcoming Meeting of the British Association at Dundee.—~
The arrangements for the mneeting of the British Association
Sept. 4th, at Dundee, are Leing hastened forward with great
energy by the local committee. Not satisfied with the lodging
accommodation arvailable in the town, they bave persuaded the
Caledonian and North British Railway Companies to run morn-
ing and late evening trains between Dundee and Perth, Coupar-
Angus, Arbroath, St. Andrews, and Coupar-Fife. Such trains
will, of course, be suitable also for the ordinary residents in
those towns, Among the items of interest that lie immediately
outside the real business of the meeting, I may mention that
there is to be an agricultural show open tor two days; there is
likewise to be a dinner given by the town council to the office-
bearers, and some 200 of the most distinguished members of the

iation; and besides the entertai s by the Earl of
Airlie and the Earl and Countess of Strathmore, previously
mentioned, the town council of Arbroath gives an invitation to
100 members; and the town council of Montrose, the Natural
}:_[isto and Antiquarian Society of the same town, the Univer-
sity of St. Andrews, Lord Kinnaird, Sir David Baxter, Bart.,
and others, are to dispense hospitalities on the occasion. All
sorts and conditions of people, and many organised bodies, are
straining every nerve to make the Dundee meeting an agreeable
one to the savans who wend their way north next month. Itis
confidently expected, if not even finally determined, that Profes- -
sor Tyndall will deliver a scientific discourse to a specially-
convened meeting of the working men of Dundee. His dis-
tingnished colleague in the Royal School of Mines, Professor
Huzxley, did such a thing at Nottingham last year, and established
a precedent that might well be remembered iu connexion with
future meetings. The evening discoursee to members of the
association are to be delivered by Mr. A. 8. Herschel and Mr.
A. Geikie, the eminent geologist, and local superintendent of the
Scottish Geological Survey. In selecting the presidents of
sections considerable deference is this year paid to Scottish
science. The Mathematical and Physical Science section is
to be presided over by Professor Sir William Thomson; and the
sections of Geology, Chemistry, and Mechanical Science are to
have as Xresldents, respectively, Mr. Geikie, and Professors
Thomnas' Anderson and -Macquorn Rankine, both of Glasgow
University. If all the sectional presidents ¥cguit themealves as
well as the one last mentioned can, the work will go on syste-
madtically, expeditionsly, and instructively. .

The Yacht Fiona again.—Since the famous clipper yacht
Anmerica competed with Britishers in our own waters, there has
never been an: thinF in the shape of a yacht, under 100 tous
burthen, capable of standing against the famed Fiona. At
the {Royal Albert Yacht Club regatta, last week, the Fiona,
78 tons, won the race for Earl Vane’s prize of 50l., and that for
the Alvert Cup. In the latter she was beaten by the Oimara
165 tons, but allowing for difference of tonnage she wus declared
the winner. These are both Clyde-built vessels ; Fife, of Fairlie,
being the builder of the Fiona, and the Oimara being built by
Steel and Co., of Greenock. People in the Clyde ports are
naturally much elated at this great success.

New Steam I'erry Boats.—A dreadful catastrophe having
occurred two or thiree years ago at one of our ferries, to wit, the
drowning of about twenty persons who were crossing the Clyde
in an ordinary rowing boat, a steam ferry boat of greater capa-
city and safety was put on the station in December, 1865. This
has proved so successful that the Clyde Trustees have just had
another constructed for passengers only, and to ply in the har-
bour, and one for passengers, carts, &c., to ply at Govan. The
former has been constructed by Messrs. Howden and Co., of
Glasgow. It is an iron vessel with three water-tight compart-
ments, and is 37 ft. long by 12 ft. wide, and can carry fifty
passengers ata time. Tho boiler is of the upright tubular sort,
34 ft. in diameter, and the machinery consis's of two 6 in.
cylinders with 9in. stroke, together with the cr. k and pro-
peiler shatts so constructed and arranged as to givea veed of
300 revolutions per minute. There are two propellers—on. at
each end, and carried on the same shaft, and they turn in re-
verse directions, both acting simultancously in propelimg the

rge | boat.. The speed is about 44 miles an hour, but this is in excess

of what is required, and 8o the boat has enough of momentum,
by the time she is haltway across the river, and the engines are
then stopped. Her speed is about twice that of the 1865 struc-
ture, and at the same time burns only about one-half of the
fuel. 1f we mistake not, the features of novelty in this Loat
were suggested some years ago by Mr. James R. Napier.

The steamer for the Govan ferry was built by Messrs. Simons
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and Co., of Renfrew, from designs by Mr. Duncan, the trustees’
engineer. Her dimensions are 45 ft. by 29 ft. in the centre, and
12 ft. at each end, and depth of 84 fi. amidships. Ample room
is afforded for two carts and fifty or sixty persons; and then, in
order to have the weight equally distributed, the boiler is on
one side and the machinery on the other. It should be
mentioned that the machinery consists of a non-condensin,
high-pressure engine of two 10 in. cylinders with 12 in. stroke
Bi means of a piniou on the crank-shaft the propelling or chain-
wheel is driven, and on the periphery of this wheel the working
chain travels, the ends, of course, being made fast to the shore;
and by these appliances the vessel is passed from side to side.
Auxiliary steam power is employed in t he lifting and lowering of
the hinged entrance gangwuys at the ends of the vessel, and the
exhausted and waste stedm from the boiler and main engine are
sent into the water, 8o as to avoid the E:ssibility of frightening
horses on board. Both of these boats have been experimented
with to the satistaction of the Clyde Trustees.

ighthouse I i TH'{:.—The annual visit of inspection
to the several lighthouses in the Firth of Clyde was made recomly
by the Lord Provost of Glasgow and the other trv ¢ assisted”

" INDICATED HORSE POWER.
To T EpITOR OF ENGINEERING.

Str,—1 have sometimes been inclined to doubt whether
engines working with extreme expansion really do develop the
power which is usually deduced from indicated cards, and 1
should like to inquire if’ any of your readers have ever calcu-

F | lated their cards taking the ?eed of the piston at the different
o5 The iagr:

points of the stroke. am below may illustrate my
meaning more clearly. I have not been able to calculate the
speeds of the piston more accurately, and the error amounts to
12.6 in 300, or about 4 per cent.
Suppose an engine, one cylinder, 5 ft. stroke, 50§ in. diameter,
30 revolutions per minute, then we shall have
Area of cylinder, 2002 square inches, say 2000 square inches.
Speed of piston (avern eer e eue 300 ft. per minute.
Speed of crank-pin (if firect acting) ... 471 ft. "
Indicator thus:
Speeds of piston at different

Pressures. points of stroke,

by a lar snvités. The splendid and well equipped High-
h’nd nfa’mp::t{iul was employed on the occasion. P;ge Lord
Provost of Edinburgh and his co-trustees have also just had their
‘ outing” among the northern lighthouses, even unto the
Orkney and Shetland Islands; and now, on the part
Government, and to see, we suppose, that the other inspectors hae
done their duty properly, the deputy-master, Captain Arrow,
and several other elder brethren of the Trinity
Clyde a visit in the steam yacht Irene. They have done the
Irish coast and part of the English, and are now on their way
round the coast of Scotland, and will conclude their pleasant
annual holiday ;’ a run down the east coast of England.
Shipbuilding News.—Messrs. J. and G. Thomson the eminent
shiphuilders of this city, have just concluded a contract with
Messrs. Burns and Mclver for a first-class screw steamer of
2500 tons for their Atlantic service. She is to be
Samaria, and is to be ready early next tis
that Messrs. Scott and Co., the well-known Greenock and St.
Nazaire shipbuilding firm, are able to resume work. This must

be good news for Greenock. Provost Grieve, of that town, has
given them orders to build an iron sailing ship of i
sioos for him, and this will doubtless give employment to a num-
ber of men who are now out of work.

Death of a Pupil of Telford.—Mr. Alexander Gibb, C.E, a

elford, the eminent engineer, has just died at Aber- | No

il of

Eupul Soon after comrleting his apprenticeship, he entered into
rtnership with his father, an extensive contractor,
of Jogn Gibb and Son constructed many important works
all over the kingdom. Among them may be named the Broomie-
law Bridge of this city, and the Dean Bridge, in Edinburgh.
Mr. Gibb himself was the engineer of the various lines of railway
entering Aberdeen, and with the public life of that city he was
intimately connected for upwards of forty years. One who is
given to hero-worship likes to get back to the life of a great
engineer, even though it be through the death of one of his

gifted and esteemed pupils, as Mr. Gibb was.

A Hor-waTter BorrLe ExprLosion.—Mr. Fletcher, the
engi to the Manchester Boiler Association, gives some space
in his last report to an t of the explosion of a hot-water
bottle used as a bed-warmer, and by which explosion a child was
killed, and two persons seriously injured. The bottle was of
earthenware, of about a quart capacity. It had been put to
warm a bed on a previous occasion, when the cork had been
tied in with a waxed end. When the bottle was wanted
again, instead of being emptied and refilled with hot water, it
was put, tightly corked, into the oven of a kitchen range. In
a short time a violent explosion ensued, a corner of the oven
door was split off, and the fragments of iron and earthenware
thrown into the room with so much force that three persons
were seriously injured, one of them, a child, dying tho day after.
This explosion in an engineering point of view is of considerable
interest, and involves important principles. The explosion of
household builers is alwuys attributed to the water supply being
allowed to run short, and then suddenly re-admitted on to
red-hot plates, which is supposed to be productive of a wonder-
fully disruptive force; while, with regard to explosions gene-
rally, it is too frequently thought that a gradual accumulation
of steam is insufficient to produce the disustrous resuits atten-
dant on them, which are therefore attributed to some sudd

) = 702
3 253 =2479.4
350 =3850
of the 410 =4838
m 460 =5796
ouse the
s 460 =6624
410 =7175
850 =8940
253 =9816.4
e named thg 9% —38348
10 | 189.3 312.Gerror 12.6 58568.8
Av pressure  18.93
Usual iethod:
large dimen- Area. Speed.
18.98x 2000 < B00_ 344 ;1 dicated horses.
33000
w take
10 | 53568.8 5357 x 2000 =825 indicated horses.
and the 535688 33000

825 less 4 per cent. error above alluded to=312 horses,
where 344 is tl?: result by the usual method. This error, it
seems to me, will always be greatest where the degree of ex-
pansion in one cylinder is greatest. 1f Iam right, I hope some
of our mathematical friends will kindly differentiate the speeds
of piston, so as to eliminate the error which I have made.

Your obedient Servant,

Newcastle-on-Tyne, August 13, 1867. J. W. R.

Tue Moxey MARKET.—Money is now abundantly offered in
the Stock-Exchange at 1 per cent., and there is every indica-
tion of a continued increase in the sng ly.—Times City Article.

‘Tue CompaNiEs AcT.—Consideral re anxiety is expressed in
the city less in the hurry at the close of I’srlisment there
should be a risk of the Bill for the Amendment of the Com-
panies Act’ of 1862, which has already passed the House of
Commons, being thrown over to next session. A representation
trom 8 number of leading firms is therefore about to be ad-
dressed to the Duke of Richmound, as President of the Board of
Trade, calling attention to the fact that the existing paralysis of
commercial enterprise is believed to be in a great degree attri-
butable to the circumstance of many millivns of capita! invested
iu joint-stock securities being unnegotinble through the absence
of the powers which the new bill would supply, and praying
that every effort may therefore be made to pass the measure
through the House ot Lords.

Tue PnEumaTIC Disrarcit 1N Paris.—The number of
telegraphic despatches received at the central station in Paris
has increased so considerably that tho administration, tinding it
imnpossible to send them by porters in all directions to their re-
spective destinations, has adopted a plan which is already in use
for the tr i of lJetters. A continuous series of iron

geperation of pressure from the detonation of gases or other
imaginary cause; while others again hold the opiion that no
boiler can explode if suitably supplied with water, and that
though it might rend, it would do so without violeuce. There
is no getting away, however, from the facts of this explosion:
its simplicity renders jt most convincing. There was no pi
to suddenly re-admit the feed, as in the case of the household
boiler, on to the supposed hot plates, while the circumstances
forbid the exrloaion s being attributed to any other cause than
quiet internal pr from the gr 1
which, it will be seen, did not quietly rend the bottle, but vio-
lently exploded it. 7T 'his little incident supports the views ex-
pressed in the Association’s report for January, 1867, relative
to the explosion of bousebold ilers, viz., that t.he; were due
simply to the gradual accumulation of steam, and might be pre-
vented by an efficient safety-valve.

THE LoxpoX AND NoOBTH-WESTERN RAILwAY.—The
rolling stock of this company bas cost 5,105,666L, and 70,000
worth more is asked for by the directors. The passenger trains
ran 5,239,733 miles in the first hall of 1867, and the goods
trains 5,677,300 miles, the total being at the rate of about
21,500,000 miles yearly. The present stock of engines numbers
about 1500, X

Gun CorroN.—An explosion of gun cotton has occurred at

Messrs. Drentice’s works, Stowmarket, but without personal | ails

injury, and without in any way interfering with the further

operations of the fuctory. The cotton was being dried, and was,

it appears, over dried ; and itis given out in the papers that gun-

cotton explodes at 170° Fabrenheit. This is & clear mistake,

although the actual temperature of explosion is not perhaps jac-
y ascertained.

| accumulation of steam, |

tubes, 65 mullimetres (22in.) in diameter, has been laid down
from the central-office in the Kue de Grenelle St. Germain to
the Hotel des Postes and buck again to the Central-office. This
continuous line touches besides at the Cercle Impérial in the
Rue Boissy-d’Anglas, then at the Grand Hotel, the Bourse, Hotel
du Louvre, and the Hopital de la Charité. The despatzches to
be sent off are put into a cyliuder fittiug loosely into the tube,
but provided with a leathern disk which closes the vertical sec-
tion of the tube completely. At each station there is a cistern
of waterand a reservoir of compressed air; the water, supplied
by the town pipes, serves to comnpress tho air, while the latter,
rushing into the trunsmission tube as soon as a communication
with it is omed, drives the cylinder before it with extraordinary
celerity. Each cylinder may contain as many as forty de-
spatches, and & new one is sent off every ten minutes.

Fire ProTECTION.—The Select Committes on Fire Protec-
tion recommend for all towns and places in the kingdom,
governed by municipal corporations, local boards, &c., a general
Building Act, to be similar to the Metropolitan Building Act.
‘I'hey recommend fire-proof floors for dwellings situated over
shops and warehouses, better means of escape from the roof in
case of fire, and further legislative precautious to secure s con-
stant service of water under all new \Water Acts. lucreased
stringency in the regulations as to the storage of inflammable
ily is reenmmended, no storage to bo allowe to oils, petrolenm,
&c., having an igniting point as low or lower than 110 degrees.

BorLTox.—The Lancasbire and Yorkshire Company, the
most prosperous of the large railway companies in the kingdom,
hus perbups the worst station in England, at Bolton, a town of
75,000 inhabitants. In construction, accommodation, and
attendance, we have met with nothing so bad.

NALDER’S GOVERNOR.
To TtHE EpiTOR OF ENGINEERING.

Str,—In your last impression you published an illustration ot
Nalder's governor, of which you believe that it will answer well.

I believe also that it will answer very well; and if you will
allow me a little space, 1 will point out why it will auswer better
than all the usual governors, if it is rightly ets)l‘oportioned.

A perfect governor, acting uninterruptedly on the throttle-
valve or expansion-gear, must satisfy the following conditions:

1. It must allow the engine to work with more or less power
at the regular number of revolutions.

2. It must restore the regular speed of the engine as quickly
as possible, if it has been altered.

3. It must, like all other contrivances, be as simple as pos-
sible,

The first condition is, in Nalder's governor, perfectly satisfied
the balls being at liberty to take any position within the neces-

range at the regular speed of the engine. This will be
easily understood if it is remembered that the centrifugal force
of the balls at a constant speed is in direct proportion to their
distance from the axis of rotation, and that the deflection of the
spring due to the centrifugal force of the balls is also in propor-
tion to this force. If, therefore, the springs are calculated and
set 80 as to be in equilibrium with the centrifugal force for the
position in which the throttle-valve is quite open, and the engine
should at once run faster, the centrifugal force will increase, the
balls will bend the springs and shut the valve until the right
d is regained, when the balls will remain in their last posi-
tion until a new deviation from the .proper speed alters their
position again.

This first condition is also satisfied in the parabolic governor,
and in Farcot's governor (illustrated in ENGINEERING of May
10th, 1867), bat not at all in Watt’s and in Porter’s governors,
where every change in the position of the throttle-valve requires
a_corresponding change in the s%ed of the engine. Also in
Pickering’s governor (illustrated in ENGINEERING of September
28th, 1866) this condition is not satistied, because the distance
between the suppurts of the springs alters so materially that
equal increases in centrifugal force do not produce equal in-
creases in deflection.

The second condition of sensibility can be satisfied by making
the centrifugal force very large in proportion to the resistance of
the throttle-valve. This cin be effected either by making the
mass of the balls large, or by giving them a very high speed.
The latter is by far the better m;], because the sensibility is in
direct proportion to the square of the speed.

Nalder’s governor, if it is not for convenience fixed on the
crank-shaft, may be made for any speed, and, with 800 or 400
revolutions, it will be quite as sensitive as the governors of Porter
and Pickering, which work at about this speed.

In this respect it is therefore equal to the governors of Porter
and Pickering, and superior to those of Watt and Farcot.

That the third condition is satisfied in Nalder's governor a
look at the drawing will show.

Watt's aud Porter’s governors are also very simple, but the
first does not satisfy either of the above conditions, and the
second not the principal one. Farcot’s governor satisfies the
first condition, and, if Porter’s improvemeut is applied to it, it
will also satisfy the second condition; but it will be u very com-
plicated contrivance.

Pickering's governor is about as good and not quite so simple
as Porter's.

From the above it will be seen that Nalder's governor, if driven
at a high speed, is superior to the usual governors, and, being
simple in construction, it might be applied to many smaller
engines, where regularity of speed is very desirable, but where a
governor like Farcot's is so expensive.

Yours respectfally,

Leiston, Suffolk, August 12th, 1867. .

Tue INp1AX BraNcH RArLwAY.—The Government guaran-
tee of & per cent. interest for 999 yeurs, upon 4,000,000¢., was
some time ago extended to the Indiun Branch Railway Company,
for the construction of 672 miles of cheap surface hnes in Qude
and Rohilkund.
BoiLkr ExrrostoNs.—There is at last a diminution in the
number of these disusters. Where about 75 happened in the
kingdom in the year 1566, but 16 have been reported for the
first half of 1867,
Mixes.—The report of the Select Committee on Mine Inspec~
tion recominends that every steam boiler in connexion with
mines shall be provided with a proper steam-gauge, water-gauge,
and safety-valve, that the man working the engine shall have
the means of knowing the position of the load, that the use of
safety-lamps should be imperative, and that it is expedient to
prohibit in all cases the deduction of the price of timber used in
propping from the wages ot the miner. The committee consider
that the present staff of inspectors should be increased without
lowering the standard of men at present employed.
Broapueav.—The Shettield saw-grinders at a full meeting
have virtually endorsed all the atrocities of Crookes and Broud-
head, resolving that the men who had * risked their lives and
liberties for what they believed to be for the good of the insti-
tution” should not bs deserted !
THE NEW DoCK AT MALTA.—On the first instant, the first
stone of the new graving-dock at Malta was luid, 41 ft. below
sea-level, under the arrangements of the Admiralty civil engineer,
Mr. Lovell. This dock is described as the largest, when com-
pleted, ever constructed, its length on fluor being 430 tt. ; at
coping, 468 ft.; width of floor 42 tr. 6 in.; width at broad altar,
84{t.5 width at coping, 104 ft.; depth from coping to tloor,
89 1t.; and depth on cill, 33 ft. 6in. The 85 horse (nominal)
pumping-engines are lifting 27 tons of water 43 ft. high per
minnte, the efivetive worl: boing thus equal to 823 horse power,

Ixp1aN RaiLways.—The amount of capital spent on the
Indian lines last year was greatly in excess ot that in any former
year, viz., 3,942,598l

Tue Gas Coxraxies.—There is prospect of a compromise
at last between the companies and the authorities, the former

to supply sixteen-candle gas at 3s. 9d.
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THE CORLISS ENGINE.
To THE EpITOR OF ENGINEERING. .

Str,—Notwithstanding the needless avimosity displayed by
some of your correspondents, and the liberal use of slang terms
in denouncing improvements they do not understand, and with
which they have had no personal experience, it may safely be
prophesied that Corliss engines will be extensively introduced ip
this country.

_If such a term as * rattletrap” can berightly employed in this
discussion to describe mechanism that is eminently successful,
with how much greater propriety can it be applied to the letters
of * Observer” and some of his supporters.

It would be a waste of your space, and, I fear, try the
patience of your readers, to discuss ‘‘the question of wire-
‘*drawing” versus * expansion.” I take it for granted that our
wmost ful steam engineers have no sympathy with
Observer” on that ground.

Is it not acknovﬁ:dged, that efficient and comparatively
frictionless valves and gear, adapted for variable expansion, are
very rare and a great want at this present time? I think most
of our practical engineers will say, Yes.

On such a point I receive with great respect the statements
of those gentlemen who have the maintenance and repair of the
engines of large companies, as they are more familiar than
engine builders with the troubles incidental to steady regular
work. The experience of these gentlemen would give usa serious
list of casualties, and maintenance outlay in connexion with the
most improved plans of valves and gear now in use.

This being so, it is to the advantage of steam users to have all
hopefal plans for economising fuel fairly and fully tried ; and o
give any plan a chance of success, it must be carried out by those
who believe it to be the best plan (or approximately s0); and is
it not an indication of a weak cause when evidence is refused
because it comes from those who are professionally or pecuni-
arily interested in the success of any improvement

‘There have been letters in your columns from engineers,
manufacturers, and steam-users, who have designed, manufac-
tured, and used Corliss engines, and yet “ Observer” appears to
ignore, in tofo, both the opinions and evidence of these gentle-
men.

Fortunately for the latter, the failure or success of the engine
under di ion does not depend on the dictum of any indignant
correspondent. Time and experience will prove whether the
friends of the Corliss engine are * deluded ” men, or whether
the term may not be much meore truly applied to * Qbserver”
himnself,

I write'to you as one who has had considerable experience
with the Corliss valves and gear, and I am now making several
marine engines on this a511111 in consequence of the etticient per-
formance of a pair I had fitted nearly two years ago. All my
exgerieuce has led me to be most hopeful of future results, and
although I am not prepared to say these valves and gear can
be applied in all cases, or at excessive speeds, I certainly do
honestly believe that for engines of from, say, 15 in. diameter and
upwards, aud for speeds not exceeding 120 revolutions, the
Corliss valve promises to be most efficient and trustworthy.

r may be generally divided into two :

or superheating, economy is inevitable. In discussing the merita
of the Corliss engine, I refer to it as & mackine, capable of using
the steam so as to produce maximuin results with a minimum
expenditure. . .

As I have written this letter amid the press of many engage-
ments, I am certain not to have done justice to my theme, and,
if necessary, I shall be glad to supplement these remarks in
your next or following impression. X

1 am, Sir, yours obediently,
J. FRED,

Sunderland Eogine Works, August 14, 1867.

PENCER.

To THE EDITOR OF ENGINEERING.
Sir,—The hypothesis started by you lust week, that the

several anonymous letters which you have received expressing | F

an unfavourable opinion of the Corliss engine, have been written
by my hand or by my dictation, is simply erroneous, though,
had the fact been otherwise, I cannot see what it has to do with
the question at issue. No doubt the epithet of * rattle-trap”
Inay appear & meaningless expression to some persons; but I
fear that in this case its main fault is that it is too graphic
and too just. I donot know what a knowledge of the history of
the Corliss engine has to do with the question under discussion,
which is merely to determine whether any point of solid superi-
ority can be established for the Corliss engine over common
engines. No one has denied, or, I take it, can deny, that the
Corliss valve gear is the more costly and complex, and the point
which I wished to elicit is, whether any such superior economy
is produced by its use as would afford compensation for these
disadvantages.  Althongh, however, you have enumerated a
great many Corliss engines which have been already made and
worked in this country, and although you have published letters
from a number of zealous correspondents, who have been
anxious to say all that they could in favour of the system, I do
not find that one tittle of evidence lias been given to show that
any unprecedented or remarkable economy is obtained by the
adoption of this engine, and my belief is that there is not. This
belief cannot be changed by anything short of attested fucts;
and if such facts are producible, why, allow me to ask, are they
not forthcoming? The truth is, that they are no¢ producible;
and the advocates of the system aro driven to fance with this
plain demand, seeing that they cannot satisfy it. Mr. Salt says
1t is within his knowledge that certain Corliss engines are giving
“ excellent results,” an assertion quite too vague to be of the
least value; for what he might consider ‘‘excellent results,”
others might only regard as evidence of mediocrity. I ugree
with Mr. Salt in thinging that it would be a matter of interest
to have reports collected resﬂeczing the working of the Corliss
e:gine, as compared with the working of engines upon the
ordinary plan. But the difference between Mr. Salt and inyself
is this, that whereas he surrenders his faith before this infor-

* stroke.” If we suppose this valve to have the ordinary amount
of lap, the cut-off would take place after the piston has travelled
five-eighths to three-fourths of the length of the stroke, the
amount of wire-drawing in such an one could not be sufficient
to affect in any material degree the power of the engine. Then,
as to the throttle-valve, its function is to close when the load
on the engine is relieved, an increase of speed being the conse-
quence, and, on the other hand, to open when the load is in-
creased, and the speed lowered ; however pernicions, therefore,
a throttle-valve may be with a light load, it cannot be said to
have the effect of wire-drawing when the ergine is pulled up {by
the overload, which we are told was the case. I come therefore
to the conclusion that the first engine failed to do the same
amount of work as the Corliss engine, not because it had longer

1ssages not becanse it had shorter slide, not because it had a
throttle-valve, but simply because each or all these were badly
proportioned or badly adjusted.

Mr. Gill's letter does not touch the question of power. He
speaks of the superior way the Corliss engine was regulated. and
of the admirable cut-off, and says, here s the clue to the greater
efficiency and economy of the Corliss engine; but this has no
possible reference to the only question to which I have all along
addressed myself, viz., that of power.

No one can attach greater weight to practical experience than
I do; at the same time it is very necessary to be on our guard
against placing implicit reliance on such evidence, because
erroneous conclusions are often drawn from well established and
authentic facts. Here we have a case in point:

A gentleman sees a Corliss engine doing the work that the
previous engine refused, and innocently comes at-once to the
conclusion, that this desirable result is brought about by an
improved system of regulation and expansi bined.

n taking leave of this subject, allow me to thank yon for in-
serting my previous letter, and to apologise for the length® of
this, my last one.

1 am, Sir, your obedient Servant,
OHN PINCHBECK.
27, Leadenhall-street, July 30, 1867.

To THE EDITOR OF ENGINEERING.

Srr,—Your correspondent * Economy” has no desire to hide
under a cognomen, if at all objectionable. The question is one
of general interest, viz., What is the relative daty of the Cor-
liss engine named, working 600 ft. with 100 Ib. when working us
high pressure, and when, with the same total pressure, it is
working condensing ?

At Bury St. Kdmnunds has been accomplished with a non-
condensing engine, we learn, with an eccentric driven slide and
variable expansion, an economy which exceeds that claimed for
the Corliss engine, and beyond that of most single-cylinder
Cornish engines. How is this? Perhaps some one would say, -
do not cond at all!

mation is collected, or any point of superiority proved, I decli
to yield mine until, by this or some other expedient, adequate
testimony of superiority has been afforded.

1 agree with Mr. Salt in thinking that none of your readers
are likely to give much ideration to arguments based on the
inions . of anonymous letter-writers; and it is equally pro-

Valve-gea ‘

Fir;t, that in which only ooe valve is used for exhaust and
cut-off. .

Second, that in which one or more valves are used specially
for regulating the cut-off, and is generally termed expansive
valve-gear.

‘The Corliss valve-geur comes into competition only with the
second lcln.ss. . X b b

Simplicity is of great importance in machinery, but it may be
purchased at too high a prr:e. 7

In the choice between a few purts and severe friction and
many ‘pans and reduced friction, the engineer is often justitied
in preferring the latter, *complication ” being & comparative
term, and often most untruthfully applied.

The most important requirements for valve-gear that enables
the steain to be used economically are:

1. A variable cut-off.

2. Minimum friction.

8. Accessibility for repair.

4. Simplicity.

In the manufacture of mechanism that may effect a saving of
thousands of pounds per annum, cost of construction is socomﬁry
to cost of maintenance and certainty of action.

No great results in economy of fuel can be obtained without
increased first outlay. ‘I'he question is, whether the increased
first cost will be more than repaid by the saving of a few years.
These remarks apply to all improvements, and the cost of the
Corliss valve-gear cannot be decidedor even fairly discussed in
correspondence. It may be more or less costly than other ex-
pansive valve-gear, its details can be made by self-acting ma-
chinery, and, in my own experience, it compares favourably
with otber plans offering the same advantages. With reference
to the four chief requirements of valve-gear noted above, the
following are undoubted facts as to the Corliss valve-gear:

1. In ordinary working the cut-off can be varied at pleasure
by hand or governor to give from sth to §ths steam, the exhaust
remaining constant.

2. The power required to close one valve of a 38 in. cylinder
using 60 1b. steam is under 200 Ib., applied in line of valve face,
and 1 do not believe there is any cther valve in general use taat
can be moved with certainly by that power. :

And here lies the secret of much of tne efficiency of the Corliss
valve-gear, the valves working so easily, that the steel facings of
the detent, measuring in contact 3 in. by §th, will last for years.

3. Each valve can be removed separately, and for large
engines the valves ,are more easily overbauled than those in
general use.

4. Simplicity is a comparative term, and with the Corliss
valve-gear, as in many other successTul Tiachines, fvhas togive|
way to more jmportant qualifications. .

‘I'here is one vital advautage in the Corliss valve-gear as a
set-off against its apparent complication. I allude toits certainty
of action. In one pair of engiues, working at 85 to 90 revolu-
tions per minute, there was not a false stroke out of thirty
million distinct escapements, and this is the experience of all 1
have bad to do with. I

As to economy of fuel, where there is a free exhaust, a large
expansion, and the vitality of thesteam is maintained by jackets

|-much sharter,
and lustly the absence of the ordinary throttle-valve.

bable and equally proper that the refusal should be extended to
argument based on any opinions, whether anonymous or not.
I also agree with Mr.” Salt in thinking that * we want state-
ments of facts from those who can give them;” but I think that
any attempts at conversion to the Corliss faith should fol{oW,
and not precede, the production of these credentials. Such
statements of fact, moreover, must not only not be anonymous,
but must be attested by men of knowu skill and integrity.
But while it is indispensable that in any statement of facts
names should be giver, as in reality they constitute the induce-
ment on which the facts are accepted, the introduction of names
into controversies which, starting from a few admitted truths or

ioms, deduce certain i therefrom by a process of
logical demonstration is not merely useless, but objectionable, as
it‘irin an extraneous force into a question which should be
worked out by scientific deduction alone. Certainly I shall not
hesitate to express my opinion of the Corliss engine in my own
name on the proper occasion; but as in this discussion 1do not
pretend to furnish facts, but only call for them, to what end
should my name now be paraded, except to influence conclu-
sions which should be evolved wholly from the evidence pre-

sented ?
1 am, &c.,
OBSERVER.

To THE EDITOR OF ENGINKERING.

Sir,—I did not intend troubling you again with any further
observations of mine on the above subject, but Laving read the
remarks of Messrs. Gill and Inglis in Friday week’s ENGINEER-
1]1:6, 1 hope you will allow me as briefly as possible to reply to
them.

Mr. Inglis after all does not quite agree with me, when I said
that the results as stated by Mr. Gill could not have been
brought about by the alleged superiority of the Corliss valve
alone; he thinks, however, it might not be due to the greater
degree of expansion obtained. 1 should be sorry to misquote
Mr. Inglis or any one else. I thought, however, that all engi-
neers agreed that the best plan to get a maximum amount of
duty from an engine was not by cutting off steam at an earlier
part of the stroke, however beneficial it might be to do so on
the score of economy of fuel. Leaving this part of the sub-
ject without further comment, which I think unnecessary,
I come to his explanation why the Corliss engine did
give out more absolate power than the one that preceded it. He
says, 1st, that there was no wire-drawing action of the valves;
20d, that the passages for the inlet and outlet of steam were

s _pressure on the mt.oul
ow
don’t think Mr. Inglis means seriously to tell us that the
difference in the lengths of passages in the two engines could
make a difference of § Ib. in pressure, neither would the pressure
on the back of the piston be increased to that amouut, supposing
the parts to have the usual proportions. Then comes the wire-
drawing of the valve.

Mr. Gill tells us the valve in the previous engine was ‘ the
4 common short slide cutting off steam at some definite pars of the

Economy begs respectfally to suggest that, in endeavouring to
get the fullest duty out of steam in condensing engines, that it
is better not to permit the expanded steam in the cylinder to go
direct into the condenser.

During its expansion it legitinately parts with considerable
heat, which apparently is annihilated, but reappears as dynamie
power, viz., that of the engine. The greater the power de-
veloped, the more heat disappears. Any attempt to put this
heat back is robbing Peter to pay Paul. This steam thus
divested of part of its heat in fair return for power developed is
not fit to be expanded into the cond in contact with that
cylinder, wherein it is expected to give out its full expansive
duty above the pressure of the atmosphere.

It does not seem possible to prevent its moisture Leing rarified
into the condenser, and thus dproducin;; partial cold ; but it is
practicable, I would state, and is more profitable to keep this
cooling effect of the condenser away from the expansion cylin- -

der,

Thus in An « form” of compound engine theze evils
are avoided, and the high-pressuré cyltder-e of a size suitable
to receive the high pressure of steam, and partakes of all the
favourable conditions of the Bury engine, or, if preferable, con-
structed with the highly commended Corliss vulve, slide-plug
arrangement; the second cylinder, being of ample diameter,
and placed close alongside, with the shortest ports between the
same ends of cylinders, and the pistons reciprocating oppositely,
except that the larger une has lead in advance in unison with
the time of exit from the first cylinder, and thereby giving no
back pressure.

If high speed is desirable, in this arrangement ail the recipro-
cating and rotative parts balance their like, and thus become a
part of the flywheel, which is preferable to imperfectly balancing
rg_cll;gi-ocating parts by a revolving dead weight, itselt being out
of balance.

Separate cylinders thus, at their own respective bemperatnrej
shouﬂi give out the full duty due from perfect expansion an
complete condensation. Can the Corliss or other equally effec-
tive non-compound engines effect all that the Bury engine does,
and all that ought further to be obtained from the perfection of
the condensing process? W.E.C

Leeds, August 14, 1867.

To THE EDITOR OF ENGINEERING. .

Sir,—With your kind permission, I will express my convic-
tion that the bare assertions of your correspondent ‘‘ Observer”
bhave so far overshot the remark, that, instead of ﬁutting down a
really good engine, he has inadvertently done a kindness to the
makers of the Corliss engine by stirring up inquiry. Simce the
commencement of this discussion, I have daily heard favourable
accounts of these engines. Iam convinced that promoters of
the Corliss engine have only to make public the economical re-
sults obtained to largely increase their trade in the manufac-
turing districts of Lancashire and surrounding counties.

With reference to * Observer's” letters, I have no hesitation
in expressing my conviction that, however great an authority he
may be on other engineering questions, he is utterly incompe-
tent to decide any important question relating to steam engines
as employed by the textile manufactures of this country., He
may be a brilliant theoretical engineer, and well up in the

amount of heat generated, as he states, by throtding the steam
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during its entrance into the cylinder. But we provincials have
long since discarded such theories, and wish to deal with tan-
gible theories which can be turned into 8} per cent. consols. It
would be a waste of time to enumerate the thousand and one
inventions which have raised this country to its position of
wealth, nearly every one of which has in turn been condemned
as impracticable, or as safe to diea natural death. We have
never lacked a modern Janus who could read the future.

We cannot be too careful how we trust such advisers as
« Observer,” who never see success in any invention not of their
own scheming, and my object in writin% is to urge upon the
users of steam power not to be blindly led by the dictums of
men interested in strangling all improvements. The mill-
owners of this country are wasting tens of thousands of pounds
sterling annually by usiog both badl{ constructed engines and
boilers, and will contioue to do so so long as they believe in the
impracticable nonsense flowing from the pen of * Observer.”
For what has he done to entitle his opinions to rank above the
practical experience of other engineers? Has he carefully and
calmly set to work and fully investigated the merits or demerits
of the Corliss engine with a view to invest his c:&ital? And
bas he devoted a large portion of his time and staked his pro-
fessional character on the success of these engines, as Mr.
Douglas and others bave done? Which, I ask, are in a posi-
tion to instruct us most on this subject—* Observer,” who
only treats us toempty assertions, or those engineers who invite
all interested to see for themselves what has been and is now
being done with these engines? Let ' Observer” accept Mr.
Douglas’s challenge, and visit the Corliss engines now at work,
and which have been running uearly night and day for over
three years—a feat which very few of the modern common
engines accomplish.

1 myself know there are large numbers of compounded
engines working at a very high rate of expansion, and yet con-
suming 4 Ib. of coal per indicated horse power per hour. There
are many condensing engines in the mauufacturing districts
even consuming 6 Ib. of coal per indicated horse power per hour,
while I know there are Corliss engines supplied with steam
from similar boilers to those supplying the ordinary class of
engine, which consume under 24 1b. of coal per indicated horse
power per hour. * Observer” instances a case where he says
the dury obraled from a Corlics engine is less than from a
pumpinjz-engine of ordinary or common class. Now this is a
fallacy, as any competent engineer who is at all conversant with
the principles, constraction, #nd working of the Corliss engine
most at once admit. Let the two classes of engines change
places, and it would at once be evident that the Corliss engine
used the least quantity ot steam for a given unit of work, and
the change in the results would be accounted for by the differ-
ence in the boilers used; for, after all, the only true test of an
engine is by the pressure and quantity of steam used in per-
forming a given dynamical test, and not in the consumption of
coal. The province of the engine is to distribute or apply the
steam. The boiler generates the steam, and as it is a good or
a bad boiler, 50 is it economical or wasteful. Tbe engine may
add to the waste of fuel by the imperfect manner in which the
steam is admitted, distributed, and discharged.

The Corliss engine p every tic qualification
absolutely necessary for a perfect steam engine in the most
eminent degree. Indeed, not even the Allen engine can com-
pete with it in rapidity of action, and adaptability to the most
varying load. The valves are easily worked, and there is the
least volume of steam beyond the available capacity shut in for
expansion when the slightest increase of motion in the governor
has shut the steam valve. The separate exhaust valves allows
any high rate of expansion, with the most free exhaust, 8o there
need be no compression teyond the slight amount lowed (if
any) for cushioning. It is utterly impossible to obtain the same
economical distribution of steam by any system of slide-valves,
cither single or double, worked either by the same or separate
eccentrics, stops, ‘cams, wedge motioas, &c., &c., and Mr. Daniel
K. Clark gives us a very fair account of double slide-valves as
applied to quick engines, all of which he condemns. Double
sﬁges have been used more effectually in_ stationary engines,
and a fine diagram obtained, but their action is very limited,
and there is not at present any mode of varying the cut-off 80

uickly, and to such an extent, as with the Corliss valve-gear.

'here can be no objection to the general arrangement of the
Corliss engine beyond the valve-gear. And the valves are so
easily worked, being nearly perfect equilibrium valves; the gear
is s0 light, and of steel, and ver sensitive, and hitherto has not
failed; while in every other class of engines we have daily
disasters, many with new engines just on starting. A case of
this kind came under my notice only the other day, yet the
whole class to which (common engices, vide Observer”) this
engine belongs is not to be discarded as failures. Many engines
of every type give trouble, and some wear out very rapidly and
have to be soon replaced, while others, even by the same makers,
work to & good old age; and the same will be the case with the
Corliss engines. The great stumbling-block to improvements,
is the influence of old firms with enormous sums of money
locked up in patterns, all or some of which must be utilised,
and thus the manufacturing engineers have every inducement,
as & rule, to oppose practice different to their own. Thus mill-
owners and others Liave often very unsuitable engines supplied,
varying according to the whim or rather the class of patterns
his friend the engineer happens to have in stock L.

1 will go more into the particulars of the Corliss engine in &
futare letter.

1 am, Sir, your obedient Servant,
Manchester, August 5, 1867. J.W.

Jarrow.—It is expected that Mesers. Palmer aund Co.
(limited) will obtain a Government coatract shortly for oue or
two iron-clads. ‘The company has now a large ship on hand for
Messrs. Guyon and Co., ot Liverpool.

NorroLk EsTuary Compaxy.—It is_expected that no
farther calls yill require to be made on capital account on the
shareholders in this company, as a shareholders’ fund, amount-
ing to 10,617/ of Indiun 5 per cent. stock, has been formed,

incipally from * contributions” received in respect of improved
End. By means of loans from this fand it is expected that the
works remaining to be executed Will be provided for.

THE DRAINAGE DISCUSSION.
To THE EDITOR OF ENGINEERING.

S1r,—The principal objections of Mr. Gower, in hls letter of
August 6th, against my plan of town drainage are, if 1 under-
stand them well, comprised in his doubts whether it is practical
to abstract from sewage liquid the putrid elements, and whether
this liquid is not still too dirty to be purified by any known
filtering process, after human excreta, kitchen remnants, and
the more bulky garbage are withdrawn from it; for which
reason he concludes for this additional purification in favour of
;,‘he irrigation process, hoping thereby also to draw some use

rom it.

Now [ must confess that there are questions involved in these
considerations very difficult for me to answer, for the reason
that I, as well as he, tind myself upon terra incognita. Neither
he nor I know of any sewage liquid, of the class above referred
to, treated with the irrigation process, as I first thought, out of
his former letter, the case with him was; for the instance
quoted of Bury St. Edmunds, where I am _informed that the
excreta of about five-eighths of the po(rulation finds its way in
the sewers, will here not answer ; besides, Mr. Gower seems not
to know of the increase of cross-covers, the expenses incurred
by pumping it 50 ft. high, by rent of land, &c. The Bedding-
ton meadows are, of course, also no case in point, for these re-
ceive the excreta of all Croydon.

In the absence, then, of known facts or personal experience
in that matter, we are both reduced to speculation as to what
the best mode is for dealing with such sewage liquid, and we
agree, it seems, fully in the policy of abstracting all putrifying
elements from it beforehand. These premises being fully under-
stood, I doubt not but we shall finally be able tofind during this
discussion what, under ordinary circumstances, the best plan is
by means of a fair comparison of advantages, disadvantages,
p‘imsibilities, and impossibilities, and a general exchange of
1deas.

Let us see. Mr. Gower thinks it difficult to withdraw the
entire amount of urinous fluids, &e., frem the sewers. Now, it
may be difficult, but it is by no means impossible. If the great
amount (for it really does amount in many towns to large
volumes) of these liquids did so pass off, there is no doubt but
that the irrigation should at once, so to speak, rise in
the market ; for the ingredients contained in them, both mineral
and organic, already in a state of solution, give them for that
purpose at once a great value. But we are now discussing,
not what actually occurs in badly drained towns, but what
should be done to improve the present stateot affuirs, which,
what between irrepressible sewer gases, loss of fertilisers, and
taxes on the citizen, is, Heaven knows, bad enough.

So, in the first place, I advocate, a8 I have freguently pro-
posed in my writings, the erection of public u inals and privy
closets at far more frequent intervals in towns than now is the
case. This is 8 necessity, not only for the sake of cleanliness
and decency, but also on the score of health ; for medical men
attest to the injuries suffered, above all by ladies, in the absence
of such conveniences, when away from home, and having to
traverse large distances. Not only that they have thus often to
endure much agony, but with many men, crippled, old, or
strangers not knowing where to go to, the case is fully as bad.
It will not do for municipal authorities to ignore this much
longer. In many towns the only alternative lies between in-
decent exposure, a compulsory visit to some beer or gin shop, or
an agony which often becomes intolerable.

There should be arranged for women and children, at frequent
intervals, retiring localities, not in the middle of large streets, as
here and there the disgusting practice is, but in the line of the
buildings and kept under the care of a female attendaat, to see
to the cleanliness of the place, prevent improper intrusion, &e.
The locality should be divided in two classes, one free and the
other subject to a small chargefor those who desire additional
privacy or comfort; and both have a sufficient anteroom for
adjustment of dress, &. The building should have nothing to

| obtrusive attention to it, but still be marked enough to enable
it to be found easily, while the attendant should have a distin-
Eui.shing dress or_badge, be enrolled among the police, and

e subject to its discipline and regulations.

For males, similar fréquent localities should exist, with dif-
ferent interior arrangements, of course, but also under proper
surveillance. The conveniences of each building to be connected
with a pipe and valve for nightly thorough pneumatic scouring.
In this manner u large amount of fertiliser, now wasted, would
be collected, the streets saved from pollution, public decornm
preserved, and much bodily suffering prevented. Mr. Gower
will, no doubt, agree with me that this is not only possible, bat
would be highly useful.

Another material which now enters the sewers and should be
kept out is the street dirt, composed chiefly of grind and sand,
dung and urine of horses, cattle, &. Ina well-drained town

the most of this collects in the street gulley-t.tﬁp& The best
form I have seen of these is the one invented by Mr. J. Newton,
C.E., and used largely in the borough of Preston. They are

made of cast iron, easily set, durable, cheap, and, above all, very
efficient ; placed at very frequent intervals, t.hez:ully collect
all the solid and unsolved impurities, which can be easily taken
out by the town scavengers aud carried off by the same carts
which remove the house rubbish, ashes, &c. Each dwelling, or
g:npehqld, should have a similar small gully-trap to its kitchen

-ain-pipe.

Mughp:nd in fact nearly all the street dirt can, however, and
should be nightly taken up by large, well-constructed street
sweeping-machines, discharging the débris in teuders or separate
carts behind them, and which, when full, are exchanged for
empty ones, the latter going back and forwards, following the
route of the machine. f have seen some of these contrivances
in the United States which did their work with almost miracu-
lous neatness and dispatch. ‘L'he compost picked up io & govd
manure, and its sale goes towards detraying the expenses in-
curred. ‘This process is at once cheaper, more effectual, and
infinitely more rapid than the manual one, no matter by how
large & squad of men undertaken.
ft will thus be seen that there are already known to actual
sncoessful practice contrivances whereby the houses, the privies,
and the streets can be kept perfectly clean, and that thereby
the sewers receive nothing but water. That this water, now

stripped of all the grosser impurities, but coming from streets,
lavatories, kitchens, butcheries, factories, &c., 18 by no means
fit to be ‘discharged yet in rivers or harbours is evident enough.
In some way, the remaining organic matter, which alone is the
cause of putridity, must be withdrawn from it. I have already
said, in one of my former letters, that if this be done by the
irrigation process, fant mieuz ; but I doubt the possibility. In
that case the crop obtained must bear out the expenses incurred,
Now, except perhaps in cases where fields requiring irrigation
anyhow can he reached by gravitation only, I do not think that
it can be made to pay, seeing that even much richer fiuid fails
to do that; and as to the purification thereby expected, we have
not only gmctical proof that this has never been properly accom-
plished, but much direct analysis to the contrary.

Hence my answer to Mr. Gower, when he first mooted the
question, was that some such filtering process as that of Mr .
Spencer seemed to me the best, aud 1 stated my reasons for
saying so. [ may add here that the fluid, after this process,
has been carefully examined by competent chemists, and been
found to be perfectly pure. Instances can be read in the
Euhlished accounts concerning the waterworks at Spalding,

incolnshire, at Southport, L hire, at Wakefield, and even
at Warley, of which the water which once retained the scwage
proper, I omitted to state in my former letter, has also been
tested. See also the Lancet, of 23rd March of this year, where
the Spencef process is in a rzport on the subject fully approved.

With Mr. Gower’s opinion that water which has been con-
taminated with sewage can never be made again fit to drink,
&c., no matter how thoroughly dpuriﬁed, I cannot coincide.
The word * pure” means pure, and nothing else, and pure water
is always good. But water perfectly free from all organic
matter, and still holding in solution a small percentage of cer-
tain minerals, is also very wholesome, and even more 5o than
perfectly pure and rain-water. 1 agree, however, with Mr. Gower
that this kind of purification can never be obtained by drainage
over meadows.

Mr. Gower is also wrong, I think, in supposing that water,
which is so impure as to ﬁe unfit for our consumption, ma
without harm discharged in rivers. Surely the oxidation of the
putrid elements, which are always nitrogeneous compounds,
goes on in them as well a8 in any other water, and the proceeds
of this combination are in the form of gases given off to the
atmosphere. If these gases become present in a certain overdue
proportion, the air becomes at once a circulating mediam for all
sorts of sickness.

To sum up, I think there

is ample evidence thut, with the
arrangements I have proposed, the desired cleanliness can be
obtained, and the water, after usage, be discharged again in the
watercourses in a really pure condition.

Let us now see the financial effect produced. Mr. Gower ac-
knowledges excreta of sewage to have a value of 8s. 6d
per head. This agrees also with Mr. Latham’s reports
and with the various valuations made by competent authorities
If we add to this the value of the organic matter escapiog out o f

the sewers in the form of and from the settling tanks and
distributing ditches, we shall have fully again the ten shillings
stated to be the value of undiluted and un fermented human

fscal matters of an average head of city population, counting all
ages and both sexes according to the analysis of the same
anthorities. That is to say, feecal matter in above condition is
worth to the farmer that price for the fertilising of tillage land,
it holding the same elemeuts as § cwt. best Peruvian guano, and
producing the same amount of increase in yield of crop.
Supposing this crop to be wheat, the increase would be
82 bushels, worth, at 50 shillings per quarter, just 20 shillings.
By the irrigation process it appears that the diluted sewage
of 120 inhabitants can produce at its best only 20L worth of bay
or grass annually, whereas if the same elements had been applied
according to my system the produce would be 120L worth of
in. The irrigation process, to be practical at all, necessitates
ow-level inundated fields close to town, with very oﬂ'eqmve
settling tanks and ditches, and, after all, does not save the rivers
from pollution. By my system the whole of this combination
of nuisances can be done away with, the utilisation take place
on any land capable of growing food, level or hilly, high or low
and situated anywhere on a route of transportation. i
Under these circumstances it is ot difficult to decide which
plan is the best. i A
That distinguished agricultural chemist, Professor Way, com-
diluting buman excreta with water to mixing grains o
gold with enormous large lumps of quartz, and says that no
process is practicable w ereby more than a very small part of
the noble ingredient can be recoven:ed nﬁun, and the illustrious
Liebig denominates the introduction of water-closets and the
so-called English sewerage system, in & sanitary and agricultural
oint of view, a national calamity. That there is good reason
in this judgment I think is evident enough.
1 am, Sir, respectfully Fours,
Cuares 1.

2, Royal Exchaoge-buildings, E.C,
August 12, 1867,

WOOD-WORKING MACHINERY IN THE
PARIS EXHIBITION.
To THE EpITor oF ENGINEERING. .

Str,—An official report of English wood-working machinery
has been published in the Iliustrated London News, of August
3rd, in which commendation has been accorded to several ex-
hibitors of the above description of machinery, and to which no
doubt they are entitled. Without imputing any motive, I think
justice has not been done me by the total omission of my name
from this report, as it is to me that the only silver medal (the
highest prize in this section) has been awarded. The expense
anl paine on my part of contributing to the Eoglish display of
machinery (mine being all in motion has, of course, been very
t, and it certainly is not unoatural for me to expect to beat
ﬁ?:: mentioned in connexion witllli the ov.thert;)l 5 and, m?fiover, kxt
appears to me 8 ver r compliment to the jurors ‘‘to make
e by its aence ™ the name of the recipient of the

‘l'xigh;st award. I am,
London, August 13, 1867,

S:’ WoRssAM.
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THE BRIDGE OF ST. LOUIS, PARIS
M. GEORGES MARTIN, ENGINEER, PARIS.
" (For Description, see next Page.)
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BRIDGE OF SAINT LOUIS AT PARIS.

M. GeEorers MARTIN is one of the most successful con-
structors of cast-iron bridges on the Continent. He has bailt
some ninety arches of cast iron, and amongst these are some of the
largest spans ever erected. At the Paris Exhibition, M. Martin
shows dnwinﬁeof several of his most interesting constructions,
and amongst them the bridge illustrated on the previous page. It
is an arch crossing an arm of the Seine river at Paris in a single
span of 64 metres, or 210 ft. It isthe largest cast-iron arch ever
made in France, and its proportions and dimensions make it one
of the boldest designs of its class. Thearch is formed of nine

lel cast-iron principals connected laterally by bearers of
cast iron, which distribute the load between the different arches,
and prevent any undue strain from being brought upon any one
of the arches or principals singly. The whole width of the
bridge is 52ft. 6in., the distance between the parallel ribs
being 6 ft. 63in. The outer arches are ornamented in a style
somewhat approaching the character of iron ornaments of
the middle ages. The inner arches are plain, the metal being
2 in. thick at the ends and 1}in. in the middle. They are of
double T section, with a small central rib, as'shown in Fig. 5.
The depth is 8 ft. 7§ in. at the crown and 5 ft. 11 in. at the abut-
ments, and their sections are at these two points 101} and
1263 square inches respectively. The middle arches are of the
same height at the crown as the two outer 4prineipals, but their
sections at the crown and abutments are 1424 and 155 square
inches respectively. ‘The superstructure is formed of arches of
hollow bricks, resting upon parallel cross-beams of cast iron
6 ft. 64 in. aj from centre to centre. These arches are made
of a single ring of bricks, and have sufficient strength to support
10,000 kilogrammes on the square metre of surfuce, or 2043 1b.
per square foot ; they therefore form a very light aud very
strong structure. e weight of cast iron employed in the
bridge is 745 tons, and there are only 10 tons of wrought iron
in the entire structure. Altogether the quantity of iron is 723
kilogrammes per aquare metre of surface of the bridge, or 148 lb.

square foot.

The test load was 600 kilogrammes for the square metre of
superficial area, and the test was made both by loading the
entire bridge and also by proportionately loading alternate
3_:”“” of thearch, 80 as to ascertain the effect of an unequal

istribution of the load. M. Georges Martin contracted for the
construction of the ironwork of this bridge for the total sum of
875,000 francs, or 366.21 francs per square metre of surface.
The total cost of the bridge was 684,000 francs, or 27,360L,

which was divided in the following manner: £
Masonry ... e «. 10,4000
Cast-iron arch ... . 15,0002,
Extras for labour, &c. ... 1,960z
£27,860L
THE CINCINNATI SUSPENSION BRIDGE.

(Continued from { 99.

THE weight of the main span of the Cincinnati bridge, in-
cluding cables, suspendet:hmd stays, is nearly 1500 tons of
2000 lb. each. But not this weight is sup}d)orted by the
cables. Owing to tha efficiency of the trusses and girders, over
100 ft. of floor at each end may be consider2d as resting upon
the towers. Allowing the full weight of the cables, stays, and
suspenders, and including the weight of the floor for a length of
800 ft., we may reduce the above weight at least 200 tons, and
assume the total weight suspended at 1300 tons. At a mean
temperature of 60 degrees, the deflection of the cables is 89 ft.
Or ¢4y of the span. The ratio of tension due to this deflection
is 1505, which makes the tension of the cables equal to
1300 1.565=2034 tons.

The cables contain an aggregate number of wires of 10,400
No. 9 gm’lﬁ:, each wire ing an average strength of
1620 Ib. e total strength of the two cables united is there-
fore 1620 10,400=16,848,0001b. ... .. =8424 tons
To this strength we have to add the supporting

power of 76 stays of a strength of 90 tons

each, or ... 6,840 tons

A%ngata strength of cables and stays 15,284 tons
hen the greater efficiency of the short stays énside of the
tangents is considered, the total strength will exceed 16,000
tons. The proportion of tension caused by the permanent
weight to the ultimate supporting power of the cables and stays
is

erefore as
2034+18('i,000,

oo oo see oo oo

or nearly
When the floor is crowded from end to end with pedestrians,
a8 is the case on every fine Suuduy, this transient weight may
be estimated at 900 Ib. per lineal foot, which is equivalent to
380 lb. for every square foot. People may be closer, but
then all fres locomotion ceases. So long as they move promis-
cuously, one-half in one direction on the one side of the floor,
while the other half moves on the other side, occupying road-
way as well as side-walks, the above estimate is fnl{ and will
not be exceeded. Such a load, therefore, will be equal to

800X%900=720,0001b. .. .. .. .. 860 tons.

Add permanent weight, ... we e 1300

Total maximum weight, ... ... w1660 tons.
The tencion of the cables resulting from this is equal to

1660 X 1665—2698 tons.

¥ +The ratio of tension to sup)
=1+-6.158. Ordinary
estimated as follows:

ing strength is as 2598-=-16,000
loads on the main span may be

6 four-horse teams loaded ees 60 tons.
6 two - — . 80 ,,
6 one ™ T en 10 —
100 persons ... . 0 o ”
Total ... . o 111 tons,
Add weight of structure ... .. "
Total ... o .. 1411 tons,
Tension resulting is
1411 X 16652208 tons.

The ratio of this tension to the mpgorting strength is as
2208-:-16,000=1--7.246. We therefore bave about eight times
the strength for the support of the permanent weight, seven
times for ordinary loads, and six times for maximum loads.

One of the great caunses of destruction to which frail struc-
tures are exposed on this continent are hurricanes. Ordina
heavy gales, which are of almost daily occurrence in the Ohio
valley, need not be considered here, because they do not affect
our bridge, neither horizontally nor vertically. But let us
suppose a severe hurricane moving directly east and west, or at

i gﬂ: angles to the line of the bridge, exerting a uniformly up-
lrilg,ing power of 50 lb. square foot upon the whole lower
surface of the floor. I}::; assuming farther that 1000 ft. of
the length of the floor are thus uplifted at once, there would be
a surface ex equal to 36,000 square feet, and the uplifting
force would be

86,000 x 50=180,000 b., or we 900 tons.

Now the resistance opposed to this force is the weight of the

fl 1300 tons.

Weight of cables in centre ... ... 100 ,,
Resistance of anchors in towers ... 500 ,,
Total resistan .o 1900 tons.

ce

The strength of the floor is such that no breaking up in part
can take place; either the whole of it will go or remain intact.
It is plain that the simple weight of the structure itself will be
ample to resist such a power. Nor can any considerable hori-
zontal deflection take glace, because the cradle power of the
cables is too great, and ample means have also been applied
in the floor itself to maintain its integrity and position. It is
true that hurricanes will occasionally blow with a greater force
than has been assumed above. But if ever such a calamity
should evertake the bridge, I apprehend that but few structures
in the adjoining cities would be left intact. It is highly impro-
bable that the full force of a hurricane should ever be directed
against the whole length of the floor; butif this should happen,
even then the power of resistance will be equal to the shock.

To further guard against injurious oscillations which might
be produced by the blow of a hurricane, eiglbt heavy counter or
check stays are anchored to the towers below the level of the
lower cornice, and run up to the cables. Their sole office is to
counteract any undulations which might be imparted to the
cables by a severe blow. In ordinary conditions their services
are not required. .

For the information of those who bave little or no experience
in the practical working of suspension bridiea, I will remark
here that they must divest themselves of the idea generally
taught in text-books, that the efficiency of a suspension bridge
depends upon the maintenance of its equilibrium. This is a
mistake. No such equilibrium peed be maintained. In all
systems which are subject to variable loads and to the kneading
action of passing weights, & compromise must be made. A
small item is to be sacrificed, while a much larger and more
important one is to be secured.

ne great and most important advantage of the suspension
system is its flexibility, whether for railway or for common
travel. This of course appears like a paradox, because just the
opposite is taken for granted. I have never before distinctly
expressed myself on this subject, but it is due to my profession
that I shou{d do s0 now. And for the information of young
novices, I will farther remark, that hereafter, whenever lar
spans for railway traffic are to be constructed, this view will
maintained as one of the cardinal doctrines in bridge engineer-
ing. I also take it for granted that the time is approaching
when suspension railway bridges will be considered the only
structures applicable for spans exceeding 250 ft.

Ever since the 18th of March, 1855, from thirty to forty
trains have daily over the Niagara bridge. With the
exception of the renewal of the timber girders, and some other
wooj)en parts, which showed signs of decay, no part of the sus-

ded system has ever been disturbed. The work this day is
Just as strong as it was on the day when the first train of cars

d over. Are twelve years more wan‘ed to demonstrate
satisfactorily the perfect (not »me) Emticability of suspen-
sion railway bridges? The Niagara Bridge Company contem-
lates the substitution of iron for timber in the superstructure.
chen this is done, where is the railway bridge in this coun
or in Europe which, in point of economy and strength, will
favourably compare with the Niagara bridge? That work does
not now exist. 1f a rival test was to be instituted between the
Niagara, the Britannia, and the Cologne bridge, to ascertain
their r:fativa efficiency in the support of heavy trains at high
speeds, I should unhesitatingly expect the Niagara bridge (be-
cause of its elasticity and flexibility) to su:ﬂon this test without
sustaining the least injury, while the tubular bridge would feel
the effects of a series of rapid concussions more severely than
the lattice-work at Cologne, and the latter would feel it more
sensibly than the Niagara bridge. It is surprising how long
Preeonceived notions will occupy the minds ot ‘Jrofessional men
, T b, bigh pr jonal and pop names have
dictated so and so. But facts will persist in telling their own
tales. The Niagara as well as the Alleghany and Ohio bridges
will remain standing proofs of the new doctrines I am here for
the first time laying down—perhaps for the benetit of those pro-
fessional men onlg, who are to come hereajter.

Addressing, therefore, the next generation of engineers, and
not the present, I will further say, that the flexible suspended
truss will be considered by competent men the only system ad-
missible for large spans. Trusses ding 250 ft. designed
without the suspension feature will then be condemned as pro-
fessional blunders, and as an nn,izutiﬁable waste of material.
This will be equally true for single ssms as well as for a series
of spans. Neither tube nor lattice will be kuown in large spans
to the engineer of the future. In the place of these, stron

vardx will anpport the tension of wira cahlea, su
on each side of triangular trusses, whose proportions are calcu-
lated less for strength than for stiffness. Horizontal stability
will be insured by an eflicient bracing of the upier and lower
floor, and this will be so much easier accomplished since no
bucking or lateral deflection can take place in the absence of

powerfully compressive members.
When a train enters upan the Niagara bridge, the stays at

that end are compatatively more taxed than the cables. As the

load proceeds, the cables are more taxed than the stays, and the
reverse process goes on through the other half of the 8

Every train produces a slight advancing wave not perceptible to
the eye. Owing to its flexibility, this waving action may be re-
Qegted ad infinitum, without any injury to the structure.

Without the stays this flexibility would be too great. Owing to
the far-reaching effect of the stays, in co:Lnnctian with the stiff-
ness of the trusses and girders, and also the stiffuess of the
cables, the deflection cansed by passing loads is reduced tosuch an
extent that the natural elasticity of the materials composing the
floor is nmJ)le to meet it, no matter how often this action may
be repeated. To attempt a degree of rigidity equal to that of &
tube would be a step in the wrong direction; it would be a
positive injary. The structure would then suffer more from its
unyielding stiffness than it now does from its flexibility, because
of the forcible contraction and expansion in consequence of varia-
tious of temperature, and because of its ure to severe gales
and hurricanes, it might be bent and twisted without being able
to recover.

Tubular as well as lattice and other iron truss bridges are
subject to short concussions and vibrations, caused by the pass-
age of trains and other loads. No such action can be noticed,
neither in the Niagara bridge nor in the Alleghany or Ohio
bridge. By the elastic nature of the cables, stays, trusses, and
girders, concussions are rendered harmless; they cannot affect
locally, neither can they be translited or transmitted through
the whole work.

. A single wire suspended between two posts will transmit
vibrations readily and distinctly. So will a number of wires
suspended alongside of each other in parallel positions, without
touching each other. Each wire, when struck, will readily re-
peat its successive waves, visible to the eye. Now, while these
oscillations are going on repeating themselves, throw a string
around the wires in the centre of the curve, and collect them
into one bundle, and notice how much this will interfere with
the transmission of waves. The more these ties are multiplied,
the more will the eflects of the vibrations be destroyed, decause
the solidi’y of the wires 1s interrupted. Now this simple experi-
ment illustrates exactly the effects of vibrations upon a wire
cable or wire rope. V¥bmtions which will readily repeat and
transmit themselves in a single solid wire or rod will lose their
force in a bundls of wires or rods. While the reverberatory
effects of the concussions of a train moving through a solid tube
are not only deafening to the ear, but destractive to the metal,
they are neutralised and rendered harmless on the Niagara
bridge. The reverberatory effects of a train moving at the rate
of ten miles per hour over that bridge are as little observed as
those resulting from the ordinary speed of five miles per hour.

It is due to the stockholders of the Ohio bridge, who have
honoured me with their contidence, and have entrusted me with
their capital, that I should state my views more fully respecting
the durability of their work. Myself beinﬁ a large shareholder,
but without any further interests in the value of property of the
adjoining cities, I am equally, if not more concerned, in this
question. With reference to simple strength, it is evident that
ample provisions have been made. The fact that for the ordi-
nary duties of the bridge seven times the strength has been pro-
vided ought to be a sufficient guarantee for its future unimpaired
stability. Indeed, it would ap%ear that all further explanations
on this head are superfluous. But certain popular notions about
vibration, granulation, and crystallisation, and other occult and
mysterious changes to which iron is supposed to be subjected,
are 80 prevalent, and have become so misty in the public mind,
that I consider it of the greatest importance in this report to
state my views clearly on this subject. I have done soon a
former occasion, in iny last report on the condition of the Niagara
bridge in 1860. And as I have had no occasion whatever to
change my views since, I shall in part have to repeat here what
I said then.

Two kinds of changes are known which may affect the
of iron and of all other metals. One of these changes results
from oxidation, and is well understood. The other change
appears to be caused by a molecular action which impairs co-
hesion, and consequently the strength of the metal.

So ‘far as oxidation is concerned, all the iron parts of the
bridge, except the anchorage, are open to inspection, and may be
painted from time to time. The wires composing the cables are
well protected b]y varnish, and so closely and compactly com-
pressed, that all interstices are filled with linseed oil. This
protection is further increased by the outside wrapping, so that
no apprehension need be entertained on that score. On taking
a] the cables of the Suspension Aqueduct at Pittsburgh,

ter seventeen years' exposure, and the effect of tripping water,
leaking from the trunk, and with little or no care besto
upon them, the wires inside were found just as free from rust as
on the day they were put in. A well manufactured cable may
be considered as perfectly free from all danger of rusting.
Concerning the safety of the anchor chains, enough has been
said in a former chapter.

The other change to which iron and in fact all metals are
liable has been investigated by mnnz distinguished men of
science. Such philosophers as Arago have made eldborate re-
ports on this question, on the occasion of a severe accident on
the Versailles railway, cansed by the breaking of an axle. And
yet this subject spﬁea.rs to be still open to further researches
and experiments. No definite conclusions bave been arrived at.
On the contrary, the longer the question remains unsolved, the
greater appears to be the mystery in which it is apparently
shrouded.

All molecular forces are transmitted by waves, vibrations, or
undulations. A telegraphic e is commuuicated over a
wire by virtne of the moleeular waves, which propel each other
from end to end. The electro-magnetic force, applied to the
wire in Cincinnati is almost instantaneously responded to at
the other end in Pittsburgh or New York, in consequence of
these molecular affections.” The application of such a force
involves a molecular change in the condition of the iron. What
the true nature of these invisible conditions is remains a mys-
tery. We know the outer manifestation of the force, while
its inner nature remains hidden to the human sense. The light
of the sun is transmitted to the planets by vibrations, com-
municated through the medium of the ether which fills plane-
tary space, and the soncrous sounds of a bell travel by vibra-
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tions through the medium of the air. The web of natare’s life
is woven and unwoven by invisible undulations ; without these
motions nature would be a blank. Evenin death they continue,
becaunse death involves only another kind of motion, which is
chemical action.

It is currently believed that suspension bridges are exposed to
great vibrations, and that these vibrations have a tendency to

ise or to granulate (as some prefer) the wire, and that by
this process its strength will be gradually destroyed. Now, the
fact that the strength of iron, or any other metal, may be im-
m by repeated vibrations and concussions is 8o well estab-
i that no further arguments are needed to proveit. A bell
may be readily broken by repeated concussions. A piano wire,
althongh made of the best and strongest material which is
known in the arts, may be broken by repeated vibrations under
tension. Good steel springs may be used and abused many
years, but will break at last from the same cause. Railway
axles, particularly those of a couarse, e?amllised texture, are
easily broken by continual vibration and concussion. And so
on through the “whole chapter of accidents and failures which
may occur, when iron or steel is exposed to extreme vibiation
nm{er tension or torsion.

This subject has engaged my attention for many years. I
have made numerous experiments myself, and have continued
them for years, and I also know the experiments of others. I
have likewise collected an interesting number of specimens of
iron and steel, which have been exposed to all sorts of vibra-
tions, and under the most various conditions. My aim was to
discover whether iron will crystallise or not under the infinence
of vibration and tension. But to this day I have uniformly
failed in this attempt. With or without the microscope, I have
‘been unable to discern one single crystal. which had formed
under the influence of tension, torsion, and vibration. When a

of oxalic acid is placed upon a glass plate and examined
under the mi pe, evaporation, and, in q , erystalli-
sation, at once takes place, in teautiful lines, shooting ont in all
directions. Here is rendered visible a_formative process, L

gone. Now keeping this process in view, it becomes plain why
cohesion should be destroyed by an exposure to continuous
vibration and concussion, under torsion or tension. Thereis no
mystery whatever about this; it is a simple mechanical process.
All conesion may be destroyed by such action. The rupture of
a bar of iron or steel, therefore, will take place decause of the
forces applied to wenk ion of the particles, and not
because these particles have become crystallised.

But whilst the fact is acknowledged, that iron may be
fractured when exposed to great vibration, tension, and torsion
another fact is equally well understood; the same material
when exposed to moderate tension, with very slight or no vibra-
tion, will endure and be safe an indefinite length of time. Long
experience has proved beyond any shadow of doubt, that good
iron, if not exposed to a tension exceeding one-fifth of its ulti-
mate strength, and not subjected to strong vibration or torsion,
nay be depended upon for one thousand years. Proofs of this
kind are furnished by the iron fastenings which in former ages
were put into roof trusses erected over some of the oldest
Christian churches still preserved.

What in this connexion may be said of bar iron applies with
still greater force to wire. This material, in consequence of the
manufacturing process which it undergoes, acquires a maximum
strength. Bar iron of 1 to 1} in. square section, fit to make
the best quslitg of wire, should bear at the rate of 60,000 lb.
per square inch. But this same bar, when reduced to No. 9
wire, if well treated, will bear at the rate of 100,000 Ib. per
square inch ; and when drawn to No. 20, its strength will be
increased 20,000 to 30,000 lb. more, equal to common steel. Not
only can this be accomplished experimentally, with a few select
bars, but hundreds of tons may thus be supplied. It is also
important to know that this great increase of strength is not
ephemeral or passing away. On the contrary, it is enduring
and lasting provided its power of strength is not overtaxed. In
some of my former rmrts I have cited proofs of this durability,
but I cannot repeat them hers without swelling this paper un-

[ llisation is but the first attempt of nature at organisation.
same may be observed in the formation ot the
cr‘w.-ls of ice, or in the crystallisation of any chemical solution.
‘@ must bear in mind that crystallisation is not & Eroceu of
d;mle?’ahon. but of formation, a step forward in the endea-
vour of nature to advauce the condition of matter. I maintain
that in no single instance has the crystallisation of iron or any
other metal been proved, as resulting from vibration, torsion, or
tension. Vibratious and other violent mechanical actions are
s which have a tendency to disintegrate, to destroy, to
Joosen, but they bave no tendency to form geometrically or to
‘organise. The simple shaking of a chemical solution may
promote crystallisation, but this fact is no objection to my
ment.
On the breaking of a bar of iron an apparently crystallised
may be discovered.. But this appearance is only up-
poarance, and nothing more. There are no crystals. The
reflecting and shining metallic surfaces of the lacersted particles
of iron which have been forcibly broken or torn apart appear
like crystals without being crystals. Any bar of iron mg{. ex-
perimentally be broken in such a manner as to exhibit a
crystalline fracture, and again so as to show nothing but fibre.
But why is it that a fine uniform steel cannot be broken 50 as to
exhibit crystals? Because it a purer metal, more granular,
less laminated, and more homogeneous and uniform in its tex-
ture than wrought iron. On the other hand, tough, fibrous,
laminar wrought iron, on being broken, will display shining sur-
faces, because they are forcibly drawn out exposed by the
rupture. Crysta phers have never suoceeded yet in the
measwrement of those supposed crystals, and I expect they
never will, simply because they exist only in imagination, but
not in reality. i
As this subject is cne of great importance, and has a consider-
able scientific interest, I will, in order to guard against mis-
npwbmiom. explain further.
‘ronght iron forms an alloy of pure irun, ized with carben
:::l oth;r ::;m;:db. A gertain bgmnuty of impurities in :zt.hl:
[ inder appears to be necessary to im stren,
ndpzohwgon to this m’.ﬁ, and also to make it malleable, and to
ive it welding properties. The purer and denser the iron, the
ﬁghcritl wel inmt; the imgure aud soft qualities require
Jess. During the process of %u dling, as well as blooming, the
melted pig iron is mixed with cinder, and this mixing, which
promotes adbesion, prevents the formation of crystals, which is
the tendency of pure iron in & molten state. The paddled ball
or bloom is a mixture of crystals of iron and of carbon and cin-
der. The subsequent squeezing, shingling, hammering, or
rolling has theﬁect to condense, laminate, reduce, and elongate
these metallic crystals, at the same time removing and squeesz-
ing out any superabundant cinder that may remain inside.
The longer this process of hammering and rolling is continued,
the more will the particles of pure iron be incorporated and
cansolidated with the cinder, and, thus combined, they will be
drawn out, flattened, and elongated. By the rolling process
mil formed, the hammer makes it more granular and

After all these processes have been gone through, what has
become of the original crystals which were formed in the puddling
furnace under the influence of a meltiog heat? Is it possible
that any sensible man, on reflection, can look for crystals in a
bar of iron thus treated ? i
. An enﬁrl:zl different iongindo:“ of;ihifngs takes oet k|ln 1‘\ large

ing, which remains hig or & great of time
m‘m centre ma mty be influenced hy the mechanical
action of & hammer. In this case the original fibrous bar, ex-
posed to a long continuous heat, without being com; by
mechanical force, may undergo an entire change. Under the
influence of heat, crystallisation may then take place. 1do not
deny this, but I doubt it, because the loss of fibrous ?puranee
and the coarse condition of the inucr part of a large fagot may
be principally owing to the destruction of the cinder.

m{t iron is a composition of lamins and threads of
pure iron, enveloped and shrouded by films of cinder. The more
the iron and ci are compressed and worked, interlaced and
incorporated, the greater will be its cohesion. But the cohesion
between the cinder and iron once destroyed, and its strength is

Within the reach of the engineer no material can be found
superior to good iron wire. Steel wire, it is true, possesses
%reuter strength, but its manufacture is not yet sufficiently per-
ected to insure entire uniformity, such as can be had in iron
wire. The time however will come when the same uniformity
will be obtained. In making this statement I wish it to be
understood that it does not apply to specimen trials, but to ex-
perience on a large scale. Iam aware that steel wire is now
manufactured which bears 300,000 Ib. per square inch, but I
have not been able get to obtain from any source as much as
one-half ton of such uniformity as I consider necesary and
essential for the manufacture of good wire ropes and wire

cables.
ial, and Ci cial Questic

Bridging our western rivers is one of the great means of
facilitating intercourse, commercially, as well as socially and
politically. Bridging the Ohio between Cincinnati and Coving-
ton means to amalgamate the two cemmunities into one, in sen-
timent as well as ioterest. The same relations will spring up
here which now exist between Now York and Brooklyn. The
latter city constitutes a huge boarding-house, a healthy and
delightful p'ace of retirement and repose for the busy merchant
of New York. The more facilities are offered to the mercantile
and industrial ropnhtion of Cincinnati, the cheaper and more
pleasantly people will be accommodated, the more will that
population Hourish and increase.

On the 27th of May, 1857, after the completion of the founda-
tions, I submitted to the Board my estimate of the probable
cost of the bridge according to the designs which had been
approved in the previous year. The amount of this estimate
was $1,136,209, based upon a wooden superstructure. The
actaal cost of construction, not including real estate, will be
nearly one and one-half millions of dollars. Including real
estate, taxes, interest, and discount on bonds, the aggregate ex-

nditures will probably reach the sum of one million and eight

andred th d, which emb all the old stock paid in,
amounting to about $300,000. Counsidering the enormous
advance in the rate of wages and in the prices of materials, also
the greater cost of an iron over a wooden superstrncture, the
excess of the actusal cost over the original estimate is easily
accounted for. In 1857 we contracted for Buena Vista free-
stone at the rate of 22 ceuts per cubic foot; in 1866, we had to
pay 45 cents. The rates of common labour, stone-eutting, and
the wages of masons have more than doubled. With these facts
before us, we may congratulate ourselves that the work has cost

no more.
ngineering and Superintendence.

When the foundations were commenced in 1856, I was
assisted by Mr. A. G. Gower, civil engineer, whose connexion
with the work continued until the year 1863, when he resigned.
The services of Mr. George W. Fulton, civil engineer, were sub-
sequently engaged to superintend the laying of the Covington
anchorage, and the continuation of the masonry of the tower on
that side during the year 1864. My eldest son, Col. Wash.
A. Roebling, after a tour years’ service in the Army of the
Potomac, was then engaged a8 my assistant, and he has taken

a very active share in its superintendence ever sines. As |

engineer-in-chief, I owe to all these gentlemen an acknowledg-
ment for their valuable and faithful services. Without able and
willing co-operation, no work of magnitude can be executed
and it gives me great pleasure here to testify to the efficient aid
which these sendemen bave rendered with such cordiality and
professional devotion.

Mr. T. Waltbal, of Covington, had, as master carpenter,
charge of the carpenter work dusing the laying of the founda-
tions.

In 1857 the masonry of the towers was carried forward by the
contracting firm of Messrs. Mattoon, Dawson, and Messer. On

ming work in 1863, nn satisfactory arrangamant conld ba
nr:ge or prosecuting it by contract, and it was Jl‘mfon decided
to lay the masonry by the day under our own sapervision, The
comfnny has reason to be satisfied with this conrse, which, in-
deed, was the only one left to pursue. The masonry has, in my
opinion, cost less than it would have -cost had the laying been
done by contract. No contractors made acceptable offers, be-
canse none had experience in such work, to oarcy up heavy

masonry such a great height. We were, therefore, obliged to
put up all the requisite machinery for hoisting and laying our-
selves; but thnp once done and the rest was easy to accomplish.
Instead of paying large profits to contractors, and transferring
the responsibility of the work to other hands, we concluded on
doing the laying by the day. The stone-cutting was, of course,
done in contract, or by the foot, and all the materials were
delivered by contract. ~This course of management enabled us
to prosecute the work just as we wanted, and to do justice to
the quality of masonry, with a due regard to economy.

The Buena Vista sandstone consumed in 1857 was delivered
by Messrs. H. Worthington and Co. On resuming work in 1863,
a contract was made with Mr. J. M. Mueller, who supplied the
great bulk of this material. Large quantities of limestone were
consumed for backing, both in the towers and anchor masonry,
and these were delivered by Mr. George A. Smith, from the
North Vernon quarries in Indiana.

The stone-cutting on the Cincinnati side was superintended
by Mr. Adam Hoplar, and by Mr. Charles Ware on the Coving-
ton side. As superintendents of masonry the following gentle-
men have served at varjous times and on different portions of
t.heM won:}t:

r. John Knox, Mr. A. Gilmore, Mr. Charles Gillespie, Mr.
ﬁ. lH. Acken, Mr. George Tudd, Mr. John Bell, Mlx)'.e’Joh.n
aloy.

The carpenter work of the superstructure has been superin-
tended by Mr. F. Farrington; the wire shop was in chal:; of
Mr. D. S. Rhule; the machine and blacksmith’s shops in charge
of Mr. William Apperly.

To all these gentlemen I hereby express, on the part of the
Bridge Company, my sincere acknowledgment for faithful ser-
vices rendered during the execution of the work.

Table of Quantities.
Muin span from centre to centre of towers

. e 1057 fl
Side spans from abutment to centre of tower ... 281 ,,
Total length between abutments ... 1619 ,,
Elevation of floor above low water at tower . 9,
" " . in centre o 108 ,,
w  of Front-street, Cincinnati approach ... 60 ,,
»  ofSecond ,, ~ Covington e 1,
Ascent of Cincinnati approach in 100 ft. ... ... [
Length of Cincinnati approach from Front-street to
abutment ... 841 ,,
Length of Covington approach from Second-street
T toln?utm:nt ndi: e . e 292 ,,
otal length, inclndiug approaches w2252
Number (g>f cables g PP... e ae 2"

Diameter of each ... .. .. 124 in.
No. 9 wires in each cable ... .. .. ..

» 1 both cables ...
Average strength of one wire we e
Ultimate strength of one cable 4212 tas.

" w _ Of both cables ... .. ... 8424,
Number of stays in main span ... .. .. 76
Strength of each ... ... .. .. 90 tas.
Aggregate strength of stays e .o we 6840
Unated strength of cables {nd stays o e 15,264 ’,’,
Weight of main span between towers ... ... 1500 ,,

w o on » 88 far as supported by cables 1300 ,,
Deflection of cables in main span e e e 89 ft.
Permaunent tension to smugtﬁel e ee e 18
Ordinary working tension to strength ... e 1+
Maximum tension to strength ... ... oo 1--6
Section of each anchor ohain in square inches ... 190

» two ,, ' ” 380
Ultimate strength of two chains ... ... we 9500 tns,
Elevation of anchor plates above low water .o 25 ft.
Greatest weight resting upon the foundation of each

tower oer e ™ e .o we 32,000 tns.
Area of esch foundation ... .. .. .. 8250 s.ft.
Pressure upon each superficial foot oo we  8.88tns.
Cubic tontent of masonry of each tower . 400,000 ft.

THE METROPOLITAN AND ST. JOHN’S WOOD
LOCOMOTIVES. -

Str,—Permit me to call your attention to an error in your
article of the 20th July, on * Locomotives for the St. John's
Wood Railway,” which [ have just read. i

The condensing apparatus and fittings of the tanks of these
engines are precisely the same as those which were fixed by
Messrs. Beyer, Peacock and Co., ufter a series of experiments,
on the first engines constructed by them for the Metropolitan
Railway, previous to their leaving their works.

The apparatus has from the first worked so perfeotly that it
has not been found necessary to make any alteration i the sub-
sequent engines,

beg leave to add that it is intended to fix the maximum
steam pressure in the boilers at 140 b, in place of 130 1b. as

stated.
Yours truly,
Chapel-street-works, Roserr H. BURNETT.
Edgeware-road, N.W., August 12, 1867.

Tag FLOATING Dook AT St. THOMAS'S.—Telegrams havé
been received from St. Thomas's, dated July 20th, communi-
cating intelligence of the siuking of the St. Thomas's new iron
graving floating dock.  An attempt was being made to dock the
Royal West India mail steamer \Wye, when by some unexplained
cause the dock filled and went down in 33 ft. of water. Her
topsides are just visible above water, and unless assistance is
g:?:c gom England it is apprehended tha dock will become a

COATING ARMOUR-PLATED VkssELS.—The Lords of the
Admiralty have invited the principal shipbuilding firms in the
United Kingdom to send in tenders for the construction of an
armour-plated iron ship of about 2300 tons. This veasel is to
be supphied with twin-ecrews, and her bottom is to be sheathed
with wood, which is to be coppered.—4rmy and Navy Gazette.



