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THE HUDSON-BISSELL BOGIE.

DESIGNED BY MR. WILLIAM S. HUDSON, ENGINEER, ROGERS LOCOMOTIVE WORKS, PATERSON, NEW JERSEY, U.S.

THR Bissell bogie, a8 now adopted in England, was first
brought out, in 1857, by Mr. Levi Bissell, of New York, who
applied his well-known radius bar to four-wheel trucks. Inan
early stage of the invention, Mr. Zerah Colburn suggested to
Mr. Bissell the importance of adaptiog his principle to the
Eglish style of locomotive construction with a single pair of

ing wheels, and the result was the two-wheeled Bissell
llgogie now in use on many American, and on some English,
ines.

Mr. William 8. Hudson, a Derbyshire man, and, lon a
workman under George &3henwn, has been long nsfd:g:’ in
the States, and has occupied various responsibl ts d
with the locomotive department of railways, and is now the
engineer to the leading locomotive factory in America—that of
the Rogers Locomotive and Machine Company, at Paterson,
near New York. Mr. Hudson adopted the Bissell truck shortly
after its first introduction, and he has more recently made
certain improvements upon it, which he has adopted in his own
practice. These are a| y in extensive use in America, and
are, in part, illustrated above. Fig. 1 shows an elevation, and
Fig. 2 a plan of the front end of a six-coupled engine, having
also a two-wheeled Bissell truck. The improvement consists
merely in the introduction of a compensating lever, with an
adjustible fulcrum, as shown, bet the front coupled wheels
and the bogie. The front ends of the springs of the frout pai
of coupled wheels are connected together by a transverse bar,
seen best in the plan, Fig. 2, and this bar is connected by the
compensating lever to the centre of the truck, so as to obtain
the now well understood advantage of the compensating lever in
distributin;f the effects of sndden jolts over an extended wheel
base, with little strain upon the frame.

In Figs. 3 and 4 Mr. Hudson has introduced certain radius
links which practically leave the truck in exactly the condition
of Mr. William Adams's truck, as employed by him on the North
London Railway. Mr. Adams provides the gentlest ible
government—hardly even paternal—for the truck, by allowing
it to swivel about, exactly as the curves of the line may take it,
without any positive control from the engine framing. If Mr.
Hudson’s truck, Fig. 4, be examined, it wiil be seen that the
radius link serves no other than that of carrying the
truck along with the engine, and this could obviously be equally
done by the pivot or central pin of the truck itself. We may
state that the indisputable success of Mr. Adams’s truck, on the
North London Railway, is even yet doubted and disputed b{
American locomotive engineers, who regard Bissell's radius lin:
as essential to the whole arrangement.

Fig. 5 shows a section of the pivotting portions of the Bissell
truck asordinarily made. The lowest piece, shown in section,
is that upon which the truck swivels; the intermediate piece
always remains at riﬁht angles to the axis of the engine, and the
upper piece, with its double inclined surfaces bearing upon that
below 1t, slides to the right or left, according as the engine is
passing through a curve in either direction. The whole

principle of this invention, the Bissell truck, is that of relieving
the engine from the constraint to which it was once subjected,
and it is almost snrrrising that engineers have not yet found
that, ay in Mr. William Adams'’s arrangemnent, the truck can go
without leading-strings and take care of itself.

AUSTRIAN DOUGH-DIVIDING MACHINE.

TuE Austrian bakery in the French Exhibition attracts much
attention from the ection of its arrungements, and the
superior quality of the bread it turns out. We have already
briefly described its principal features. We at the same _time

stated that the dough intended for the manutacture of rolls,
after having first been weighed in large pieces, was subdivided
by a machine, which machine is shown in the annexed cut.
E"ach lump of dough is placed in a cylinder, upon which a lid is

screwed down by a screw turned down by means of a hand-wheel
above, 80 as to compress the dough into a cake of uniform thick-
ness, and an arrangement of a network of knives is then forced
up through the bottom of the cylinder by turning a wiuch handle,
wgnich knives divide the cake of dough into a number of equal

each of which is of the proper weight to form a roll. The
number of times this operation is performed is istered, through
the medium of suitable mechanism, by a hand pointing to t
graduations of a dial, so that it is easy to see at any moment
what number of rolls have been cut.

CENTRIFUGAL FORCE.—A uorthern correspondent writes:
‘¢ About the bursting of fly-wheels and railway wheels, if you
turn to Bourne's treatise, last edition, at 151, you will find
the bursting strains calculated as the total centrifugal
force of the half of the rim. Now, the centrifugal force acts
on each portion ndiall{ the same as the bursting strain
on a cylindrical boiler shell, and as the resultant is equal to
the pressure on the diameter and not on balf the shell, so in the
tiy-wheel, or railway-carriage wheel, we should take the centri-
fugal force on a length of the rim as equal to the diameter
instead of half the entire rim, so that Mr. Bourne's rule is in
error in excess for strain as 1.5708 : 1; and the limit he as-
signs to the velocity of the rims of fly-wheels is, on his own
data, too low, in the proportion of 1 : |/ 1.6708 = 1.25, that is,
it should be increaaedp2bp;?er cent.

THE AMERICAN TARIFF.—We received a visit, last week,
from Mr. David S.Wells, United States Commissioner of Revenue,
who is visiting England and the Continent, with a view to the
collection of information bearing upon the question of American
“ protective” tariffs. Mr. Commissioner Wells’s views and
policy are to the effect that too great * protection” is already
granted for the true interests of American manufacturers, and
that lower duties should prevail.

GERMAN LocoMorives.—A trial is stated to have taken
place at St. Petersburg, on the 30th of June, of two locomotives,
one constructed by Borsig, of Berlin, and the other by Sigl, of
Vienna. Each bad to draw a weight of 600 tons up an incline
of 1t0125. The Austrianengine made 18 wersts in an hour
on the occasion, and the Prussian only 12.

TELEGRAPH TO THE EasT.—A pmsgectna of a company to
be called the India, China, and Colonial Telegraph Compan{, is
to be issued in a few days. The proposed capital will be
700,000L, and the route will be by cable from Falmouth to
Gibraltar, and from Gibraltar to Malta.

PAsSENGERS’ AND GUARDS' CoMMUNICATION.—This bill,
Zhich has passed the Commons, has gone into committee in the

ords.

Facixa Points.—Were not facing points long ago con-
demned? And here they are, again, causing a most alarming,
if not disastrous, accident on the London, Chatham, and Dover
Railway. Why are not these abominations given up altogether?
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NOTES FROM THE NORTH. -
GLASGOW, Wednesday.

Raihwoay Matters.—The contest before the Lords’ committee
on the Bill for the amalgamation of the Midland und Glusgow
and South-Westery Ruilyway Companies, is attracting much
more attention here than was given to the matter when it was
before the cummittee of the Lower House. 'The'intervention of
the Forfarsnire and Fifeshire people, and the strong opposition
they are oftering to the Bill, would seem to indicate that the
compaanies desiring to amalgamate have overlooked the linen
manufacturers of Dundee and the Fifeshire towns, or thought
their interests too remate to interfere with the Bill. Fifeshire
is peculiarly situated in regard to railway commanication with
the south, and hence the natives are keenly alive to aught afect-
ing their traffic. Direct communication is cut off by the Forth,
and since the postponement, sine die, of the erection of the great
Queenferry bridge—noticed more than once in the columns ot
LENGINEERING—goods and passengers for the routh seemed
dooned to the long and expensive route vié Larbert, or the
short and uncomfortable ferry passage, the accommodation on
which last has for some time back been so miserable that atten-
tion was drawn to it in the House of Commons by Mr. Walde-
grave Leslic. Oddly enough, next morning, one of the Nor.th
British Company’s saloon steamers, built for the Clyde traffic,
and illustrated in your columns, arrived l{)lllld from Glasgow,
vid the Pentland Firth, to take up the stauun_of one of the old
steamers. Post hoc, ergo propter hoc. We commend the
above facts to the compiler of the Notes and Memoranda of
your contemporary. Want of money has been the sole cuuse of the
inadequacy of the steamer accommaodation, asit is likewise the sole
cause of thecompany’s want of carrying plant, bitterly complained
of by the cval and iron traders of the Monkland district, The com-
pany, some tine ago, resolved that all the heavy repairs required
by their engines should be done at Glasgow, and for some weeks
the students of the history of locomotive engineering may have
found in the sheds and sulings at Cowlairs abundsut materials
for reflection, in the larze number of smalland worn-out engines
withdrawn from cut-of-the-way branch lines to be sold or broken
up.  Mr. Wheatley, the new loco-superintendent, hus hard work
before him. . .

The half-yearly balances of the various compauies, and the
consequential dividends are being looked fury\'ard to with both
interest and anxiety. ‘The traflic returns of the South-Westcr_n
are 70004 below the corresponding 22 weeks of last year. This
is known to be attributable entirely to the almost complete
cessation of the pig-iron traffic in the beginning of the y. ar, and

the same reason, together with strikes in the Wishaw district, will
account for the Caledoniaa’s stationary return. Moreover the latter
company have had to lay out great sums in the renewul of both
line and rolling stock on their northern scetion—formeriy the
Scottish North-Eastern; the directors of which for many ‘yeurs
back, knowirng that the absorption of their line by one or
other of two great companies was only a question of time, spent
no more ou their line than would simply keep them free of
accidents, The Culedonian Compuny to supply deficiencies
have just ordered the comstruction of 20 locomotives and
50 carriages. ‘The engines are all to be of the outside cylinder
cluss, 8 of them for passenger traffic, with 17 in. cylinders of
2 ft. stroke, and 7 ft. diameter coupled driving wheels, and
12 for goods traffic, with 18in. cylinders of 2 tt. stroke, and
G ft. coupled driving wheels. The mujor part of the order for
the engines has gone to Messrs. Neilson and Co.

Shipbuilding.—During the Just week there have beeu launched
in the Clyde, the Hannah Simnons, S.8., of 1000 tons, by .\l('::mr§.
Stephen and Sons, for the Portugal and Mediterranean iruit
trade; the Junes Aitken, sailing ship, 960 tons register, by
Messrs. John Reid aud Co., of Port-Glasgow, for the Calcutia and
Liverpool trade; the South of Ireland, paddle steamer, of 600
tons and 200 horse power, by Messrs. W. Simons and Co., of
Renfrew, for the Channel service between Milford and Water-
ford ; and the Siberia, S.S, of 2500 tons, by Qleas'rs.’ J. and G.
Thomson, for the * Cunard Company.” The Siberia is 315 fr. in
length, 39 ft. in breadth, and 27ft. 6 in. in depth of hold, with
direct-acting engine of 300 horse power (nominal). ~ She is brig-
rigged, and may be used either for the mail line or the emigrant
line. The Indiana, S.S., built at Waterford for the Messrs.
Mualcolinson, has been brought round to be engined by the Lon-
don and Glasgow Engineering Company. Lo

The want of large graving-dock accommodation is muoh felt
at the various Scotch seaport towns at present. The magnifi-
cent graving-dock at Leith, capable of containing the lurgest
craft afloat, has been fully occupied for some time back. Last
week a large vessel was towed round from Hull to Leith to be
overhauled there, but for the above reason was taken to Dundee,
where it was found that the dock-gates were three inches too
narrow to admit her, and the vessel was then towed to the
Hartlepool to have the repairs executed there. The Greenock
authorities some tiine ugo resolved on the construction of a large

raving-dock there, but the project has not made mnuch advance
ﬁitherto, neither has a similar project of the Clyde Lrustees for
the construction of a graving-dock at Glasgow. .

Water Supply—Coutracts have been entered into by the
Helensburgh uuthorities for the re-introduction of water to the
town. Three or four years ago the side ot the lurge reservoir in
the hills gave way, and great damage was done, though no lives
were lost, and since then the inhabitants huve been dependent
on the old wells in the town. ‘Lhe new supply is to be drawn
from the bLills above Row, from springs there. ~ The authorities
of Dunfermline on Monday last concluded a contract with
Measrs. Edington and Co., of Glasgow, for the introduction of
water to that ancient and historical burgh.

Paris Exhibition.—Besides the medals formerly announced
as having been awarded to Scotch exbibitors, we find that the
Messrs. Inglis have been awarded a medal for their co[le«:'tlon of
ship models; a silver medul to Messrs. Bowser for their * heat-
ing apparatus for ships;” and Messrs. M'Intyre, Hogg, and Co.,
of Glasgow, have been awarded a gold medal for their collection
in the sbirt and underclothing department. This last and
several other Glasgow firms have large establishments in the
north of Ireland, chiefly at Londonderry, where the shirt manu-
facture, carried on with sewing machines wrought by steam,
has assumed dimensions which call tont" }m.ore exx:nde«{‘ notice,

of which we expect to give some statistics next week.
mglm Diuricu.fl‘ndog‘ and the relations of the mine.owners

with their ininers cbntinue in statu quo. Lasp week ha.«z_ been
unfortunately distinguished by the number of petty accidents

damp explosion, and five falls of stone from the roofs of workings ;
in most of these lust the injuries are all anticipated to turn out
tataliy. The pig iron market has been without quotable change.
The shipments from Glasgow and Greel]ock tor the week ending
July 6 amount only to 2987 tons. Several small shipments
have been made at Leith, chiefly of the Lugar and Eglington
iron, but of these no proper statistics are ohtainable. . .

New Railways, Jc.—The Blane Valley Railway, a single line
extension of the Lennoxtown branch of the North British Com-
pany, was opened for l.)assenger traffic on July 1. The length
of new line is 8% miles. It ought to have been opened .in
November last, but the Government inspector would not certify
it for passenger traffic until the rails were all fish-jointed.

The_extension of the Culedonian’s branch from Busby to
East Kilbride is being vigorously pushed on. A mnonth more
will see the line ready for mineral traftic half through, and the
new year it is expected will see the line open for passengers for its
whole lenzth.  The * Esplanade” as it is called, at Greenock,
was formerly declared open by the magistrates a few days ago.
The Esplanade has been partly taken in from the sea, and forms
a promenade ot over half a mile in length, extending north-
westerly from the new harbour works. It has taken about three
years in erection.

THE DRAINAGE DISCUSSION.
To rng Eprror oF ENGINEERING.

Str,—In_answer to your correspondent “ 0. 0.” I beg to
state that 1 congratulate him on the improvement which is
manifest in his mode of expressing himself; at least, now it is
possible to find out what he means. But, on the other hand, he
seems to be endowed with a fuculty for raising difficultieswhere
none exist, for he finds as many objections as the Parliamentary
committees once did to the use of steam on railways. Nor does
he seem tc improve in manuers, for he still “ hides” under an
incognito. .

The sewerage system I advocate is surely as simple an arrange-
ment as well can be.  As iu Menzies's plan, I use small tubes for
the removal of thie sewage, but add pneumatic force to gravitation,
to prevent stoppages, to diminish cost of construction, to save
the expense of the water, for flushing, and to keep the sewage
from dilution.

‘To accomplish this, the frecal matter is allowed to fall free
through a pipe, so wide that the sides remain untouched. It
falls in a bend, which is thus gradually filled with a sort of thin
slush mixed with paper, the whole losing more or less the
appearance of separate solids and liquid, and becoming of a more
uniforn, 8o to say, “ seven-cighths” fluid nature. Alter the bend,
the pipe is again curved slightly upwards, so that the liquid
collects and vemains in the pocket so formed, until the moment
of removal. This occurs every night, by means of placing one
end of said *bend” for a moment in communication with a
reservoir, iu which a partial vacuum is constantly being main-
tained by u sinali stean-engine working an air-pump. If any
frecal matter has been collected, it will of course be foreed out
the pocket or bend, and touether with u certain volume of air,
rush into the * street main” towards the reservoir. If nothing
is collected, of course the volume of uir rushes in alone. In
cither cuse the vacuum is partially destroyed, and would be
entirely destroyed if the house-valve was held open tvo long.
"This is, of course, however, not done, and the valves are so con.
structed as to allow a rapid opening and shutting.

Experience has shown that a very short interval of time
suftices to remove whatever is collected in tho bend below, until
it is past the house-valve and in the street * main.” The
branch and main pipes, whici are all equally of but 5 in. bore,
are laid with a fall of 1 in 100 towards the reservoir. There is
1o doubt that ufter the fluid inass has pussed the valve a greut
deal scatters along the bottom of the pipe, instead of moving on
in a compact body; but by each opening of a valve the entering
air will move it onwards, ‘and if the pipes get completely filled
this movement is of course the most effective. The scattering
of wnatter along the sides of tho pipes has, on trial, proved to
be much less than often anticipated ; nod considering that the pro-
pelling force equals the conceutration of some thirty hurricane
winds, this is not surprising. ‘The mutter left between the bend
or receiving-pocket and the house-valve is practically not mea-
surable; it ainounts to little more than a sort of fatty moisture.

In cither case there is 1o accumulation of matter, and thus no
fermentation and consequent poisoious gases. The slight watery
vapour, due to fresh excreta, iy of course also carried downwards
with the general “suck.” Whatever vapour rises from the outer
end of the * bend” is curried off by the ventilating pipe (which
admits the pro{:elling air) well over the roof of the building.

As regards the pun or” receiving funnel in the closet (men-
tioned in my patent of September, 1866), “ 0. 0.” js right
enough, that tliere is some danger of mutter adhering to the
sides. The truth is, I adopted this simple form in consequence
of having seen ic work well in various German towns, the rear
face retreating so far as to make soiling impossible, and the
front slope Leing washed clear by the urine. L found though,
upon closer invesiigation and inquiry, that this front slope is
often soiled by children through their inability to reach far
enough on the seat, and consequently abandoned this plun,
adopting, instead, & short, nearly vertical earthenware tube,
standing centrally over the vertical fall-pipe. To soil this is, in
ordinary usage, imnpossible.

What the nature of the objections is “ 0. 0.” has against my
mode of funing the fresh manure upon the land, I do not under-
stand. 1 ain sure uo farmer would, and fear Q. 0. shows
there a symptom of his former weakness, I fixed the size of
the barrels at five cubic fcet, because farmers told me such was
the handiest. The weight averages between 340 and 350 pounds,
‘They ave laid upon a small cart or wagon, and the fluid manure
is ullowed to How with a small stream upon freshly ploughed
land iu the furrows. Any farmer’s lad can drive such a cart,
and any arable land can support its weight. If the s0il is
light, the furrows can be made by a little pﬁ:ughshure fastened
to the curt itself; if not, another lough must go ahead.

Fariners have found upon lrinrthat this mode of manuring

requires less labour than first making up & compost manure hea|
of dung and earth i one corner of the l!)‘Arm, tg“ cart from thorg

occurring in the pits, ana besides these, we have noted one tire-*

the mixture upon the field, to spread it over the surface as well
as they can by casting, and to plongh it in afterwards. By using
alternate fallow-strips, all this roundabout way of fertilizing can
be shortened up to simply pouring it on, as I do.

When I say “us I do,” I meun, as muny have done, for what
I here advocate is by no means a novelty. In fact, [ may as
well state, that my whole system is but a grouping or combina-
tion of well-known contrivances or manceuvres. I have been
careful in not getting on any * terra incognita " in such a duinty
business as disposing of faecal matter, and have endeavoured to
select measures which had proved to be the simplest, most
effective, and answering best the many purposes required.

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

2, Royal Exchange-Buildings, E.C., July 8, 1867,

To TAE EDITOR OF ENGINEERING.

Str,—I read with much interest the discussions in your
journal upon the sewage question. Many of the methods ‘that
have been described for abstracting excremental inatter from
town habitations and utilising it for manuce, appenr exceedingly
ingenious; and I am quite willing to believe may be made to
pay & good perentage on the outlay. Granting that all this
inay be done in an efficient and ionoxious manner, saving the
country thousands, as well ag promoting the public health,
there still remains one point that none of your correspondents cver
touch upon, and that is, what is to be done with the waste water?
Take a town of 50,000 inhabitants, with a water supply of, say,
one million gallons per day; now what is to become of this
million gallons? Though not nearly so objectionable, I grant, s
the sewerage from « town where the watercloset system is in
use, still it is very far from pure ; it has been used for washing
yards and pavements, for cooking and domestic purposes, to say
nothing ofpt\'hat is discharged from paper mills, dye works,
chemical and other factories.” Snch water is not fit to fow along
our street gutters, or into our streamns and rivers; for a town
sewers are indispensable, wiiether excremental matter be
collected separately for manure, or discharged with the sewer-
age; in either cuse the waste water shonld not be allowed to
pollute our rivers, and how to prevent this less ex nsively, or
with a better chance of profit, than by using it for the irrigation
of grass land, I am at a loss to know.

Your obedient servant,
CuarLus F. Gowen.
Nova Scotia Hounse, Ipswich, July 6, 1867,

THE CORLISS ENGINE.
To The Eptror or ExGINkERING.

Sir,—In some of your late numbers, your correspondent
‘¢ Observer"” has given f:is opinion on the Corliss engine, and his
letters have called forth several others from differcut quarters
on the same subject: perhaps you will allow me to make a few
remarks also. “The engine has been so fully desoribed in your
Journal, that it is hardly necessary for me to go into many
details. I know that engineers, accustomed to the ordinary
slide-valve and its comparatively ponderous connexions, are apt
to condemn at first sight the light gear required for the Corliss
valves, and to doubt the possibility of springs being reliable for
closing them, yet they are generally satistied of their mistuke
from a little practical experience with the engine.

I quite understand the importance of simplicity in any ar-
rangement of valve-gear; and I venture to say that this isa
distinguishing feature in the Corliss valves. There are four
separate valves to each cylinder; but these valves are Jjust as
simple in construction, durable, and as easily got at, as it is
possible for any valves to be. Motion is imparted to the exhaust-
valves in a direct and simFle way; and the only additional com-
plication in the method of working the steam-valves, over that
used for any ordipary slide-valve, is the arrangement for libera-
ting and closing them, when working expansively. That the
meuns for eftecting this object are simple, certain in action, and
durable, has been fully proved in practice, and this is u test
worth more than all the opinions that can be brought forward,
no matter how high the authorities.

In the operation of the Corliss engine there is no mysterious
Erinciple concerned. I do not say that it is the only good engine,

ut I do say that any engine to be equal toit must be constructed
on much the same principle, with separate and independent
exhaust-valves, while the steam-valves are variable, und the
cut-off regulated by the governor. To carry out this principle,
it is also necessary that the valves work with little friction, as
the Corliss valvea'do. In the Corliss engine the governor has to
exert the smullest amount of force to vary the point of cut-off,
and for this reason the action is both quick and perfect.

I have, as has also Mr. Spencer, designed a great many of
these engines, at work now all over this countr , and driving
almost every variety of machinery., They have been tested at
every day work, counting over a “period of several weeks for a
trial, and found to consume under 24 Ib. ordinary coal per in-
dicated horse power per hour, the fuel used and wasted for
raising steam and cleaning fires being included.

Your correspondent, Mr, Pinchbeck, as well as * Observer,”
condemns the valve gear for the cause that it renders high speeds
unattainable; both of them being, no doubt, unaware of the
fact that, except perhape in some exceptional cases, the Corliss
engine is working every day, at speeds as high or higher than
any other kind of engine in this country. It may be, however,
that these gentlemen have some peculiar ideas of their own as to
what high speed is, for, after all, it is rather un indefinite term.
I expect 1n & few days to bave a pair of engines at work, at
640 1t. piston speed, for driving cotton machinery, As far as
Iny experience goes, there is no occasion whatever, on accoun
of the valve gear, to stop at this speed, "although it may be
doubtful if it 18 desirable 10_go beyond it, on account of the jn-
creased care and attention it involves for the engine generally.

It has been frequently tested, ns in the case referred to by Mr.
ng:hbeck, in your number of 5th inst., that a Corlis: valye
engine, of the sume size of cylinder, and with the same pressure
and speed, can do the work which an ordinary slide valve engine
wnl! fuil to accomplish ; but the reason, ot course, is Dot as he states
he is led to Lelieve, because of the greater degree of expansion.

I'may as well correct an error of * Observer's.” here are

not three Corlias engines at the Paris Exhibition, The engine
to which he refersin the Swiss annexe is somewhat the same in
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appearance as the Corliss valve-engine, but it has a different
arrangement of gear, and instead of having Corliss valves, it
is fitted with poppet valves.

“Observer” has taken a rather narvow, oune-sided view of
the question, and I think his letters bear evidence that he has
recorded his opinions, or perhaps 1 should say his repugnance, of
the Corliss engine, withoat first having a sufficient knowledge
of it, either from exgcrience or observation.

It aeems to me that his remarks are altogether unworthy of
the great authiority to whom I am incli perhaps err ly
—1o ascribe them. I am, yours truly,

Manchester, July 9, 1867, WiLLiaym INGLIS.

To TRk EprTor oF ENGINKERING.

Sie,—The careful readers of your excellent paper must have
been aware for some time that a discussion ou the merits or
otherwise, of the * Corliss engine” has been slowly but surely
descending to the verge of acrimonious personality. Why this
class of aiscussion on purely material and utterly passionless
subjects should so ofien culminate in this way must certainly
have occasioned deep thought and wonder to the less intensely
engineering minds brought in contact with this cluss of litera-
ture. Can it be that the obstinate, obdurate, in fact, **iron-and-
steel " character of the material which the operative engineer
daily and hourly does battle with, in manipulating it into the
various machines so closely approaching human intelligence,
renders it indispensable (s a rule) that he shall have better
than the average artisan education to save him from becoming
the most pugnacious of the artisun class? Can it be that this
unamiable though somewhat natural spirit has inoculated the
geutlemen of the drawing-oflice? If s0, no doubt many ucting
anl reacting causes may be naned to account for it.

However that way be, desirous of aading his small share to
the coinmon stock of {nnwledge possessed by us in this country on
the sut;ject of this * Corliss engine,” the writer would simply pre-
mise that, as an Eoglislonan, whatever he may be as an engineer,
he is not likely to say more on this subject (an American applica-
tion of steam) than fair piay and justice will amply corrutorate.

In 1862, Messrs. Russell and Sturgis, cf Manila, having per-
haps tue largest interest in ghe great rope-factory there, finding
it necessary to provide a more powerful steam-engine for their
increared and growing rope-making business, wrote their wishes
(of course explaining the high price of fuel in that quarter) to
the celobrated Mr. Jobn Erticson, of New York. He chose for
them auud seut out a * Corliss engine,” and [ can well remember
the unmistakable look of despair of the excellent engineer of the
rope-factory when, shortI’v after its arrival, he favoured me with
a view of the cnzine as it lay, after the process of unpucking,
strewed about the premises; but his particular agony was the
“ rattletraps” (vulve-gear); and indeed your correspondent,
although having seen a few steam-engines in nearly all stages
and states of their existence, is not ashamed to cou{'ss that to
him that Corliss engine was (to say the least of it) a “queer
Jot” of * notiens.”

In three months after the melancholy survey alove recorded,
my exeellent triend, the engineer (whose name— Michael Klinck,
of New Yurk—deserves honourable mention), had erccted and
housed the new engine, boiler, and new main lines of shafting,
and his unfeigned und natural delight at the complete success
and beautiful action of the new engine wus something ‘ easier
imagined than described "—at least by the present writer,
who has bimself sat tor an hour at a time watching the generally
graceful movements of this eugine, especially the valve-motion,
with a pleasure scarcely less iutense than that which nust have
been felt by Arago, to have inspired the language of his immortal
description of Watt's parallel motion, on first beholding its action.

Tne points in which this American-made Corliss engine
appeared to excel, were its murvellous regularity, under every
condition or amount of resistance, at once singling it out as the
engine for cotton, silk, or tlour mills, its massive framing giving
it great general stability, and its greater length of stroke than is
usually given to horizontal engines in this country throwing less
lubour on the valve-gear per foot of piston travelled; but, in
fact, the valves of the Corliss engine being so well bulanced—
being, s0 to say, *afloat” in steam—require, perbaps, less
power to work them than uny otber description of valve for
steam distribution. The * wearund tear” during the knowledge
of the writer (the engine’s first two years’ working existence) was
practically ni/, and thie attention it required mast have been but
very little, as the engineer had his time too fully vccupied re-
pairing and renewing the various quick-running machines re-
quired in the preparation of coir hemp, und twisting it into rope.
it tormed u pleasing labour of love, occupying him two or three
hours about every fourth Sunday morning, to exaiine his idol,
and for the int -rvening mounth it worked on an average fifteen
hours per day.

‘The econony of fuel of this engine was more pleasantly con-
spicuous to the engineer referred 1o than any of its other good
qualities, as about the time he had set it to work he was offered
und accepted a fitth or sixth share of the profits of the factory.
There wus incontestably much more work dune by the new
engine than by the old one, as new additional machines were set
to work, and the saving of expense in fuel was sutlicient to pay
the wages of attendants on both boil.r and engiue, as also to
tind all ordinary engine stores.

This econony i3 said to be the result of the valves for adinis-
sion of steam being nearer their work in the Corliss engine than
any other arrangement admits of ; the aamission, by the sensi-
tive action of the governor applied direct, of only just the neces-
sary quantity of steam rvequired ut the instant, and the almost
entire absence of back pressure, the separate exhiust valves
being unvarying in their activn, and adjustable to cluse at any
poiot desired, before the termination of the stroke. The * lite-
rally” primary question of tirst cost is 1ot known to the present
writer; it would very likely be more expensive in this respect
than the ordinary horizontal engine, although almost all the
parts of the Corliss engine could be prepared by macline tools,
there being especiullﬁ u great deal ot lathe work in it.

In conclusion, in the words of one of your correspondents on
this subject, “ I may state that, whether the Corliss engine is
¢ good or bad is & matter of indifference to me, for, unlike Mr.
¢¢ Donglas, I have no personal intereet in the question.”

I am, Sir, yours obediently,
Loundon, July ¢, 1867, ANONYMOUS.

‘ To TRE EDITOR OF ENGINEERING.

Sir,—I have lately started a Corliss engine at our new mill
here, and, as you are already aware, our four large beam engines
are in course of alteration to the Corliss system of valve gear.
The engine lately started has a 22 in. cylinder, 3 ft. stroke, and
is working at 100 revolutions per minute, with 100 lb. steam,
cut off at from one-tenth to one-twelfth stroke. T find no diffi-
culty with the speed, and, were it required, I should have no
hesitation in driving the engine at 150 revolutions per minute,
equal to 900 ft. of piston. 'The * rattletrap” valve gear will, I
have every reason to believe, wear well, and give no trouble.

Yours truly,
Saltaire, Bradford, July 6, 1867. GFORGE SALT.

THE CORLISS VALVE GEAR.

To THE EpITOR OF ENGINEERING.
. Sir,—It is to be hoped that the discussion in your pages as
to the merits of the Corliss engine will enable your readers to
judge for themselves whether it is the imnportant improvement
which some persons maintain, or the ‘sterile expedient of
economy " amr?‘ futile machine” which one of your correspon-
dents asserts it to be.

Mr. Douglas, whether his views upon this subject be correct
or otherwise, can hardly with any show of propriety find fault
with the abjection that provincialism or obscurity constitutes no
title to authority, since, in fact, this was the very objection
which he himself raised against the dictum of your correspon-
dent, *“ Observer,” he having written over that title instead of
over his own name. Now the rales in questions of anonymous
authorships are well understood and generally accepted. When
a man who is either little known or wholly unknown makes
assertion of & fuct as coming within the sphere of his know-
ledze, none can be expected to accept such statement us of any
authority. If, therefore, your correspondent, * Observer,” had,
like Mr. Douglas, vouched for the perfections or imperfections
of a machine, as being demonstrated by his own knowledge and
experience, it would be quite warrantable to set such testimony
aside as not of the smailest value. But whilst anonymous
assertions of fact would not only be futile, but presumptuous,
anonymous argument bused upon facts generally known and ad-
mitted is just as good as any other argument, which cunnot pro-
perly derive any additional force or currency from the authority
of any name, however great.

I do not see that Mr. Robert Dougl.is has beeu able to contro-
vert any of the arguments which ¢ Qbserver” brings forward in
opposition to the Corliss valve gear, while no attempt has been
made in any quarter to impugn the accuracy of the first
principles he lays down. Nor does it lie with * Observer” or
auy other advocate of existing methods of construction, to prove
that the Corliss system is much worse than the ususl one, as
the onus manifestly lies with the Corliss advocates to prove that
it is much better. Neither reliable facts nor valid arguments
have yet been advanced to prove that it is better at all.

1 should like Mr. Douglas to explain the meaning of working
“night and day,” as the expression is usually understood, the
assertion that three and a half years of such work is equal o
seven years' “ running of an ordinary factory engine,” 13 cer-
tainly loose and unsatisfactory. Mr. Gill's evidence in favour
of the Corliss system is nlso evidently of no value whatever; to
compare » new and carcfully got up engine with such a one as
at Munilly, is absurd.

Mr. Douglas states that Mr. Pinchbeck ¢ founds Lis objection
to the engine on its unfortunate valve gear.” Upon what else
should Le found it, since of that appears to consist the whole
Corliss engine? [ quite think, with Mr. Pinchbeck, that the
only chance of getting such contrivances to stand is to run the
engine at a slow speed. You yourself, in extenuation of the
fact that the Corliss valvegeur i3 a * rattletrap,” say that other
machines, which are nevertheless in extensive use, are unques-
tionably * rattletraps” too; and manufucturers who use such
machines are not likely, on account of this stupid, if not vulgar,
nickname of the old school of millwright engineers, to reject an
improvement merely because they are so charactersed. You
ulso state that Mr. Corliss has sought to bring the full pressure
upon the piston with the least loss 1n the ports, and to cut off at
an early point for regular work, and to vary the cut-off accord-
ing to the resistance for irregular work—points which other
engineers have also sought to do long before Mr. Corliss, and
which are habitually ang efficiently done in engines which are
without bis complications.

Of course no one can deny that power-looms and steam-
hammers are very noisy, und are nevertheless used extensively ;
but nobody would be disposed to maintain that they are good in
consequence of this peculiarity. But, on the contrary, if such
machines as these could be made to work noiselessly, this would
be an improvement which every cne, mechanic or otherwise,
would be disposed o recognise. We all know that when steam
hammers first came out it was very ditficult to prevent the
pistons, piston-rods, and other purts being broken by the shock
to whicix they were coutinually exposed; and although by in-
creasing the strength and other expedients they have at length
been got to stand, yet no one will be disposed to look upon this
necessity as a valuabie feature of construction, or advocate the
introduction of sach concussions into steam engines as an im-
provement. ‘

You state that his gear is durable, and adduce in evidence of
the soundness of the conclusion that some engines with the gear
have made voyages 1o Soutti America without missing the right
supply of steumn on a single stroke. Do, then, common engines
necessarily break down on such a voyage or miss this supply of
steam? Have we not in evidence that engines of the ordinary
description have been at work for thirty, forty, and even fifty
years without once going wrong, and have even worn the sume
brasses for most of the time?

‘The Corhiss engine, whatever its qualities, can adduce no such
proof of durability as this, No mechanic would expect trom it
such durability ; and as it is noisy, less likely to be durable, and
secures no superior economy beyond that attained in engines of
ordicary construction, it is quite idle to maintain that any case
in favour of tuis innovationqhn yet been made out.

I um, &e.,
London, July 9, 1867. W. H. N.
(It will save space in this dis it correspondents will

frankly say whether they do or do not know anything, practi-

cally, or by extended acquaintance, of the Corliss engine. It
has gained a prominent position abroad, after seventeen years of
just such argunents as ** Observer’s” and ¢ W. H. N.’v.” Are
they in a position to show, by any reference to practice, that
their arguments have been anywhere borne out by experience?

—Ebp. E.]

HOW TO DESCRIBE THE PARIS EXHIBITION.
To THE EDITOR OF ENGINKERING.

Sir,—At 4 tune when nearly everything connected with our
profession in the Paris Exhibition hus been seen and studied by
many hundreds of English engineers, [ am surprised that ne one
bas “pointed out certain remarkable mis-statements or blunders
in-Mr. Mallet's series of articles in The Lngineer, although, pos-
sibly, their very number wakes the task too great, while their
real influence s, after all, no doubt, insignificant. Imagine the
writer, in his paper of June 28th, speuking of the six-coupled
goods engine, made by the Compagnie Belge, as *a lurge pas-
senger locomotive of the Luxembourg Kailway, very similar in
design and finish to the admirable passenger engines” mude by
Kitson, of Leeds! When this or any other maker turns out »
six-coupled passenger engine (unless for work like that of the
new St. John's-wood Railway), “ may [ be there to see.” In
the same account M. Walschaért, of the Southern Section of
the Belgian State Ruilways, is described us “ M. Valerae, loco-
motive saperintendent of the Southern Railway of Belgium.”
The Cockerell engine, it is stated, has one pair of coupled wheels
behind its “ prodigiously long firebox,” whereas the'axle is under
the firebox, at the middle of its length. Carels’s tank locomotive
is deseribed as *“a well-turned-out specimen of locomotive work.’
Had it been ordered by the Imperial Commission to be removed
from the Champ de Mars, it would have been * well turned out”
indeed, for it is conspicuously the worst in workmanship and
finish in the whole Exhibition. It is Mr. Mallet (the inventor,
1 believe, ot the Hauptoberbergamtschule zu Berlin, of which he
lately wrote, whereas no school of that name exists there) who
is so assiduously seeking to discredit English manufactures and
machinery abroad, by proclaiming how much foreign uations are
surpassing us, and be lutely gave one instance in the shape of
the wretchedly turned out rolled beams from Cbatillon and
Commentry, beams which any Scotch or English mill master
would have sawn up into scrap, and I presume this villanous
piece of Ghent locomotive work (Carels's) is another example
of foreign excellence.

In the same ber of The Engincer, p. 589, we are in-
formed that “flints are meltedmlz‘ steam under pressure,” and
thus converted into silicate of . No doubt the flints would
not melt but for the steam, under pressure, but how about the
caustic solution? The idea of melting flints by steam only
under pressure is worthy a place among those wonderful
“ Notes and Memoranda,” or the lively intelligence (page 585 of
the same number) that * the scavengers ot New York turn up
their noses at two dollars a day.” On page 594 (samne num-
ber) is a drawing of Mr. Rumsbottom’s duplex hammer, with a
single vertical cylinder, and with peither scale nor_dimensions
given. e are told that Mr. Ramsbottom’s description of his
hanuner, as read at the Paris meeting of the Mechanical Lngi-
neers (that hammer having two horizontal steam cylinders)
“applies in almost every particular” to the one shown, * the
only difference being in dimensions!”

‘These are fair specimens, collected from a single number, too,
of the accuracy and knowledge with which The Engineer still
seeks to maintain a place in the professivn,

1 am, Sir, yours, &«.,
Glasgow, Jaly 9th, 1867.

BeN LoMoND.

NEGATIVE SLIP.
To tHE EpITOR OF LENGINEERING.

Sik.—Seeing the subject of negative ship again revived, may
I offer & few remarks on a disturbing cause likely to impair the
true working of the propeller, and to produce the above evil,
namely, the disturbing action of the working face of the blade
on the water in contact. [ believe that I am correct in stating
that negative slip generally occurs with propellers moving
thréugh the water at a high velocity, whether owing to a fine
piteh, large diameter, or both. When we consider that 4 screw
nioves at a rate due both to its own revolution and the advance
of the ship, it is not unreasonable to suppose that a certsin
amount of skin friction, it we may use the term, is likely to exist
on the working face ; the effect of which would probably be that &
certain quantity of water would be retained and carried round by
the blade, entering at the leading edge and gradually diminishing
inits velocity towards the after portion, where it would escape
"This, together with the centritugal action, would produce a
strasum of water constantly tending towards the periphery and
after portion of the blade in a spiral direction, and by its con-
tinual presence would be to all intents and purposes u part of it,
and consequently have the effect of increasing the pitch of the
propeller tor the time being. The fact of the rapid destruction
of the leading corner in a common Smith's screw goes far to
support this view of the case, for on the foregoiug assumptions
this would be the part least protected by the film. I think the
recent trials of our ironclads go far to prove—lst, that if
positve slip is required, propellers with an expanding pitch will
not accomplish it; and, 2nd, that (as in the cuse of the Belle-
rophun) negative slip may bo a result of the propeller alone,
tor when fitted with a Griffith's propeller, the same ship gave
far better result and positive slip. All our recent ironclads
have been originally fitted with the four-bladed Mangin screw,
and all have to 4 greater or less extent produced negative slip.
In somne cases the engines have not been auble to attain their
calculuted number of revolutions, this would tend to show that
an immense amount of friction was developed somewhere in the
regiou of the propeller, which could be well accounted for on
the foregoing assumptions. Again, the existence of a following
curzent, though it, no doubt, is a very material predisposing
cause to negative slip, may be overrated, tor supposing the pro-
peller to be advancing at a rate greater than that due to the
pitch of its blades, a large amount of water would necessatily be
Kept up under the stern of the ship. Apologising for trespass-

ing on your space, X
I am, Sir, yours reapect,fnlllﬁux .

.

Greenwich, July 8th.



ENGINEERING.

[JuLy 12, 1867.

P}

I

- L

‘a%!ﬂIllﬂl-\lEI\Il!IlHHIHWII{T1 |

EEEy

P

Lt

ON nearly all American railways every passenger train has a
brake on every wheel, these brakes being worked by hand by
brakemen alwsys stationed on the end platforms of the pas-
senger carriages and luggage vans, the latter called * baggage
cars.” By the sudden and simult application of all these
brakes, trains moving at from 25 to 40 miles an hour are pulled
up, in cases of emergency, within a much shorter distance than
is possible under our own system of break vans, with one or two

uards only, to act as brakemen for a long train. But the

merican systein has not been found sufficiently effective. A
train moving at 40 miles an hour, or 583 ft. per second, would
be stopped, on a level railway, supposing the brakes to be
instantaneously applied, and the friction of the wheels
upou the rails to be one-seventh of the weight, within a
distance of about 876 ft.; and it is a fact that trains have
been, not once, but often, brought up within this distance at
the speed named, merely by the simultaneouns application of all
the brakes to all the wheels. A train, moving at 58% ft. per
second (40 miles an hour), has an energy, or amount of stored-
up work which, were it directed upward in vacuo, would lift
the train 584 f. high. If the adhesion of the wheels, suddenly
arrested bg the brakes, be as much as one-fifth of the weight,
the train should be stopped within a distance of 583 X 5=2684 ft.,
and we have very good authority for stating that a train, at the
speed named, has actually been stopped within this short dis-
tance by the instantaneous application of a brake to every wheel.

To effect the instantaneous arpl‘mtion of all the brakes in

cases of emergency, many of the leading American railway com-
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panies have adopted Mr. William G. Creamer’s system, asshown
above, and which was also put in use under Mr. Creamer's
directions, in 1868, on & train on the South Eastern Railway.

The illustration shows the buffer beam and stanchions of one
of the ordinary end platforms of an American railway passenger
carriage, together with the ordinary American brake-spindle
with its large horizontal hand-wheel. This spindle winds on a
chain secured to its lower end, below the buffer beam, the
spindle heing locked when the brake is on by a ratchet and
pawl, the latter put on by the foot of the brakeman while
turning the brake-spindle and winding on the brake~chain.

In Mr. Creamer's arrangement, the brake-spindle is furnished
with a powerful coiled spring formed of rolled brass, and coiled
within the box A, and this spring may be wound up to a tension
of about 12 cwt. without putting on the brake, by engia‘ging the
catch marked F, and working through the pawl, E. This does
not in any way interfere with the ordinary application of the
brakes by hand; but if the trigger, G, be tripped, as it may be
by the bell cord running throughout thetrain, every brake so acted
upon is put on in an instant. If a train accidentally breaks
apart the action is the same, and the severed portions of the train,
even if on a steep descending gradient, are at once stopped.

It is not too much to say that this appliance has already
saved some hundreds of lives from otherwise inevitable death,
in the case of impending danger upon the American lines. Mr.
Creamer, who pursues the application of his system more as a
matter of phllanthrosy than of business, is now in London,
and may be addressed at No. 9, Woburn-place, W.C.

EAST INDIA IRRIGATION COMPANY.

APrER a long and tedious course of negotiations
between the East India Irrigation Company and the
Indian Government, it has E:en finally arranged that
that company shall be entrusted with the carrying out
of a system of irrifgation from the Soane river in the
lower provinces of Bengal. There can be little doubt
that but for the pressure brought to bear upon the
Government in consequence of the calamitous famine
which still prevails in most of the districts which this
new system of irrigation works will command, the
old policy of dclay, which is as familiar to the Govern-
ment of India “as household words,” would still
further have retarded the commencement of these
works, which should long ago have been undertaken
z}s é)ine of the most urgent requirements of that part of

undia.

Unfortunately, the East India Irrigation Company
have not hitherto been able to show any very success-
ful results from their operations in Cuttack, and this
cause, we fear, may tend to impede their raising the
additional capital required for these new works, not
that their scheme appears to possess the slightest
elements of uncertainty as to its ultimate success, but,
on the contrary, it is considered by the best authorities
on such matters to contain within itself all that is re-

uired to ensure ultimate success and remunerativeness.

he works to which the company are at present limited
are such as are contained within the area fixed by
Colonel Dickens, and on the plans of their ohief
engineer, Colonel Rundall. "We will not now stop to
give minute particulars of this scheme, but shall
do so on a future occasion, when we hope also to
be able to state that the works have been commenced
in good earnest. Should the company be able to raise
the necessary capital, a beginning will be made by
placing across the Soane river a great weir or anicut
near Dehree, where it is crossed by the Grand 'I'runk
Road. From this point, canals for irrigation aud navi-
gation will branch off eastward to the river Moorhur
and to Patna, and westward to Chunar, Benares,
Buxar, and Arrah, commanding an area of 1,800,000
acres for irrigation. The total length of the canals
will be 1065 miles, of which 545 miles will be first-
class navigation lines, which will afford excellent
means of transportin'% the produce of the soil raised
through irrigation. The amount re(l]uired to complete
the works is estimated by Colonel Rundall at 210
lakhs of rupees, or about 2,100,000/., on which it is
anticipated that the returns will enable them to
pay ten per cent., raised at the Orissa rate of five
rupees an acre for half a million of irrigated acres. For
the present, however, only a million sterling is asked,
by tﬁe issue of 100,000 shares of 10/. each. .

The company’s contract with the Government binds
them to repay the cost of the land used for offices and
for preparing materials after dividing 5 per cent.
amongst their shareholders, and half the profits are
to be made over to the Government that may at any
time be in excess of 20 per cent. on the paid-up
capital.

Although we are fully aware of the nature of the
arguments raised against the policy of entrusting the
construction of irrigation works in India to private
companies, we are unable to hold with a policy which
has hitherto neither constructed such works to the
extent demanded by the wants o the population, nor
permitted others to do so; and now that we are ap-
parently entering upon a new era, when the Govern-
ment is raising special loans for the purpose of
more completely developing the practicable irriga-
tion schemes for India, we have only too great
reason to fear that that very fact will henceforth
be advanced as an additional argument against the
concession of any further such schemes to private
enterprise. If we are correct in thus interpreting the
intentions of the Indian Government, we would warn
them that such excuses for retaining in their own
hands a monopoly in the construction of public works
in India cannot long prevail ; we are doing our utmost
to raise some interest amongst the people of England
for the welfare of their fellow-subjects in India, and
the time must arrive when anything relating to our
eastern empire shall be listened to with some respect
in the Imperial Legislature. If the subject were only
better understood,and the importance of the trust appre-
ciated, we might not unreasonably look forward to
the time when “ India” should become the watchword
of political parties, instead of the bugbear « Reform ;”
ang now that the latter may fairly be considered as
settled, for some years to come at least, we cannot
commend to the notice of professional political agita-

tors a more important subject than * India.”
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THE WALSCHAERT VALVE GEAR.
AS APPLIED TO M. VAESSEN’S LOCOMOTIVE “S8T. LEONARD,” PARIS EXHIBITION.
(For Description, see next Page.)
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WALSCHAERT’S VALVE GEAR.

In the second volume of this journal we gave (vide puﬁo
461) an account of the valve gear patented in France by M.
Walschadrt, and we now give on page 38 engravings showing
this gear as applied by M. Vaessen, of St. Leonard, to the engine
now exhibited by him at Paris. The engine in question is & ten-
wheeled tank engine, there being six-coupled wheels and a four-
wheeled bogie at the front end. The cylinders are 18kin. in
diameter, with 28§ in. stroke, and the coupled wheels are
4 ft. 84 in. in diameter. The principal dimensions of the valve
gear are given on the engraving in millimetres, . .

The action of the Walschart's was fully investigated in
our former article, te which we have already referred, and it
will, therefore, only be n that we should describe it
here in general terms. In the Walschabrt's gear the valve
derives its motion partly from the piston crosshead and partly
from a small overhung crank, plnceJ as shown in the engraving.
As will be from the side elevation, the valve spindle cross-
head is coupled by a side pin to the shorter arm of lever, the
longer arm of which is connected by a link to an arm on the
piston crosshead. The fulerum of the lever just mentioned is
not a fixed one, but consists of a pin carried by the end of a
radius rod, which derives its motion from a quadrant link,
which has an oscillating motion imparted to it by a rod extend-
ing from the small overhung crank already alluded to. The
extent and direction of the motion of the radius rod depends
upon the position which the blocks carried by it occupy in the
nﬁlting quadrant link, and this position is adjustable by a
weigh-bar and lifting arms in the usual way. It is the motion
lmgnrtad to the fulerum of the lever by the action of the crank
and vibrating link, which gives the lead to the valve, and
enables the motion to be reversed. It will be seen from the
engraving that, in order to make the short arm of the lever as
short as possible, and thus to reduce the total length of the
lever, the boss for the upper pin has been cut away, as shown
in the separate figure. The distribution of steam effected by
the Walschasrt’s is very fair; but except in instances
where, as on the Continent, outside valve gears are tolerated, it
is somewhat difficult to apply conveniently, and this will pro
bably prevent it from ever being used to any extent in this
country. In Belgium it has been somewhat largely applied,
and in France a few engines have been fitted with it.

THE PARIS EXHIBITION.
CoNcLupiNG EXPLOBATION 1IN THE MAIN BuILDING.

Sunpay is always a dies non in the English depart-
ment of the Exhibition, and the Monday on which the
prizes were distributed was much the same from most
of the exhibitors being absent from their usual places
on that occasion. Following the carriages and loco-
motives of the English department, to which we lately
referred, we come to a very good display of engineers’
tools by Sharp, Stewart, and Co., of Manchester.
They also show a form of Giffard’s Injector, which we
illustrated in October last, vol. ii., p.” 284, and which
is self-adjusting, irrespective of any changes in the
supply of water or in the pressure of steam, the instru-
ment being once started by merely letting on the
steani. ’

John Fowler and Co. show one of their clip pulleys
of large diameter, with weight hung from the V groove
in its edge by a wire rope, so as to show the manner
in which the small hinged segments composing the
groove are tightened against the rope by the strain
itself. The same makers also show a small portable
engine of usual construction, carrying a clip pulley
at one end, which is rotated by a pmion working into
a wheel set on the same axis as the pulley, and which
is in about the same line as the axis of the boiler.
This arrangement is said o represent the system of
M. le Baron Oscar de Mesnil, and it may be used
either for drawing ploughs overland or for other pur-
poses requiring steady traction.

Clayton, Shuttleworth, and Co. show a small fixed
horizontal engine, well designed and admirably finished.
A similar engine by the same makers is also shown in
the agricultural annexe. The governor is wrought by
astrap and two bevels, and there is an expansion
valve behind the main valve worked by a separate
eccentric. The standard which supports the governor
has eyes sierced through it to serve as guides for the
valve and expansion-valve rods, aud also for the
throttle-valve spindle. This engine has the top of the
pistonzrod steadied by guides in the usual manner, and
the crank is one formed in the shaft by bending. "T'here
is one fly-wheel pulley. 'The workmanship is of a
kind very seldom seen in this class of engine, and is
not excelled by anything to be found in the Exhi-
bition.

B. and 8. Massey, of Openshaw, Manchester, show
a small stcam hammer, and also a very well designed
steam oliver, in which the handle of the hammer is
worked up and down by the piston-rod of a small
vertical oscillating engine set beneath it. The slide
valve of this cylinder is moved by a weight which
lmnﬁs stationary while the cylinder moves, and so
works the valves. This is a very well designed and
well finished instrument, and ought to be able to get
through a great deal of work.

There are two rotatory engines shown in this depart.

ment of the Exhibition, one shown by J. C. Hill and
Co., of Newport, and the other by R. W. Thomsoz, of
Edinburgh. Hill’s engine consists of two great discs
toothed on the edges, and gearing into one another.
They are surrounded by a case on the larger part of
the internal circuit, of which the teeth rub steam tight.
But the steam being admitted opposite to where they
gear with one another, and being emitted at the op-
posite side of the teeth, the pressure is sufficient to

ut the two dises into rotation. There is nothing new
in this contrivance, which is a reproduction of
Murdoch’s rotatory enﬁine of the last century, and it
in its turn is a copy of the Machina Pupperheimana,
figured as a pump n Leupold’s Theatrum Mackinarum,
published inpl'i 27. The objections to the system are
the magnitude of the steam-chambers relatively with
the power produced, and also the number of surfaces
to be made tight. For the points and sides of each
tooth has to work steam-tight in its enveloping casing ;
or if only some of them are made tight, as it has been
suggested will be sufficient, the steam will leak back-
wards into the empty spaces of the machine, and will be
wasted. The macEine, moreover, is noisy, and the teeth
are liable to wear. Insome cases the last evil has been
sought to be counteracted by applying wheels outside of
the machine of the same size as those inside. But this,
at least, is a palliative only, and the machine must
still be noisy i'f) it is run at any high speed. Thom-
son’s engine is somewhat on the principle of Horn-
blower’s, also contrived in the last century. There
are two radial pistons, which rotate continuously in
one direction, and there are also two other pistons,
working intermediately between the first two in the
same case, but continually working up nearly to the
first two, and then again lagging behind, so that these
last two pistons have relatively with the first two a
reciprocating motion, by which steam is expended
and power generated. Hornblower’s engine had two
rotating leaves, revolving upon a vertical axis in the
centre of a cylinder, like a door turning on its hinges.
But one of these doors remained fixed, while the
other moved until it came up to the fixed one, when
the moving door stood still, and that which had before
been fixed moved away, and performed the circuit of
the eylinder until it approached the fixed door on the
other side. In Thomson’s engine the same principle
operates, only that neither leaf stands absolutely still,
and the power is measurable by the relative spaces
which the rotating pistons pass through. The advance
and retirement of Thomson’s pistons from one another
is effected by the application of elliptical geared wheels
on the outside of the casing; but thesc wheels make
a great deal of noise. An alternative arrangement of
cranks and links, however, is shown in a rough model
exposed on the top of the engine; and as this plan
would work without noise, it would be in every way
preferable.

G. Bower, of St. Neots, Herts, shows the design of
apparatus for purifying gas. B. Donkin and Co., of
London, show a wove rider-roll for a paper-machine,
and also a roller-press ; also a small machine for chop-
ping rags. H. Pontifex and Co., of London, exhibit
a brewing copper to boil by steam, a small three-throw
pump, a coil of steam pipes, a wooden vat, and a self-
acting apparatus for cleansing beer. They also show
a model of a machine for cleaning casks, and a mash-
tun, fitted with Maitland’s self-acting washing appara-
tus for washing malt; also a model of a pair of malt-
crushing rolls and some vertical cast-iron pipes, about
four inches diameter, connected at the ends with bends,
constituting H. Ashley’s refrigerator for worts, and
which somewhat resembles the pipe-condensers used
in gas-works. They also show a contrivance called
an ‘“‘attemperator,” for the fermenting tun, and which
is substantially a small barrow of pipes, with two
india-rubber tubes joined at the opposite ends.

Luke Collicr, confectioners’ machine-maker, of
Rochdale, shows two rotating globular vessels of
copper for making comfits; one, the larger of the
two, revolving on an oblique axis; and the other
having its axis inserted at the bottom as a crank-pin
in a rotating disc, while the bottom of the pan rests
with each point in a ring fixed on the bottom, resting
in succession upon a small circular tramway, so that
the pan is tilted successively in every direction. The
same maker also shows brass rollers for making bon-
bons; also amill, somewhat like a vertical coffee-mill,
for grinding up loaf sugar.

Neilson, of Glasgow, shows a remarkably well-
designed and well-finished radial drill for boring iron.
It is to be regretted that this is the only tool of this
maker exhibited, and it, too, is of small size, and is
set in an obscure place, where it might readily be

assed over by the visitor; but the quality of the
instrument will attract the attention o? all discrimi-

nating observers who may chance to see it. Several
photographs of other tools by the same maker are
shown, which will give some idea of the mode of their
construction in the absence of the tools themselves.

Messrs. Fleet, of Walworth, London, exhibit two
very complete soda-water machines, with engine,
pumps, receiver, and bottling ap%;:ratus, all combined
into a compact and elegant machine. The design of
these machines reveals the hand of an accomplished
mechanic, and the workmanship is excellent. The
prices, moreover, we observe from the price-list, are
very moderate. There is no soda-water machine that
we have remarked in the whole Exhibition that is com-
parable in neatness and goodness to these.

Samson Barnett, of London, exhibits a diving-dress,
and a three-throw pump of excellent workmanship for
sending down air to the diver,

In this part of the Exhibition there are two wind-
ing machives for thread—one for winding it upon
bobbins, such as are sold in the shops for containing
sewing cotton, and the other for winding it upon pieces
of flat card with projecting ends like those of a bobbin
for preventing the thread from slipping off. These
machines, by Ermen and Smith, of Manchester, do
their work exceedingly well. A row of bobbius is filled
at once, the thread wound on each, passing from a
large bobbin on which it had been wound during the
process of being spun or twisted. The wind of the
thread upon each bobbin is regulated by a screw which
moves an eye through which the thread passes; and
when the end of the bobbin is reached the motion of
this eye is reversed, whereby a second layer of thread
is deposited upon the first. “The mechanism for wind-
ing the thread upon the cards is similar, except that
in the case of the cards the thread passes through an °
eye of a fly like that of a spinning-machine, by the
rotation of which it is deposited upon the card. ~ The
makers of these and simiar machines are not very
fond of explaining the details of their construction to
the general public, as they complain that their plans
are pirated by Continental makers, some of whom have
a bad reputation in this respect.

Brasier’s flax-breaking and scutching machines,
manufactured by J. E. Hodgkin, West Derby, Liver-
pool, are probably the most efficient machines of this
class in the Exhibition, as they do their work well
and quickly, and are strong, compact, and symmetrical
in all their parts. The breaker, for breaking up the
briitle woody parts of the hemp, consists substantiall
of a fluted drum, on which four fluted rollers of smaﬁ
diameter press, and the fibre being bent suddenly by
being passed beiween these grooved surfaces, the
woody part is in a great mecasure broken out. The
rollers have a long forward motion alternating with a
short reverse motion, so that the preponderating
motion is a forward one. But by the alternating retro-
grade motion the shrive is better broken away, and the
flax is longer exposed to the action of rotating beaters,
which are introduced at one part of the machine. One
machine will break about 12 ewt. of flax straw in the
day, and one breaker will keep two double or four
single scutchers going. The scutcher consists of a
drum of wood, carrying alternate straight and van-
dyked blades, which strike the flax as it passes be-
tween the drum and a sort of venetian-work casin
carried about one-sixth round the circle, and throug
the interstices of which the remaining particles of
shrive and dirt fall. The tow isswept off the revolving
blades by another revolving wheel with suitabie pro-
jections, and is collected on the floor at the back of the
machine.

Fox, Walker, and Co., of Bristol, exhibit a horizon-
tal engine in operation, about which there is little re-
markable, cxcept the simplicity of the design and the
excellence of the workmauship. There is a separate
eccentric for working the expansion valves, which con-
sists of two plates advanced or retired by a right and
left hand screw, and by means of a hand-wheel the
rate of expansion can be changed. The governor is
driven without bevels, by means of a twisted belt
working to a pulley on the governor-ball.

Thwaites and Carbutt show their large steam ham-
mer with wrought-iron side-frames; also model of
their 2-ton hammer with cast-iron side-frames, and
models of Ramsbottom’s duplex hammer, each hammer
weighing 10 tons, and model of same hammer with
cach hammer weighing 30 tons. Tannett, Walker, and
Co., of Leeds, show a small steam hammer contain-
ing several ingenious modifications of the valve-gear ;
and Austin and Dodson, of Sheffield, exhibit examples
of hammers, files, and other objects of their manufacture
of good quality. Joseph Robinson and Co. show a
calendar for glazing calicoes with four rollers driven
by a pair of diagonal engines at one end, two of the
rollers being of bright cast iron and two covered with

y
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pasteboard. The crank-shaft of the engine carries a

inion, which works into a wheel of about three times
lis own diameter, which is attached to the second
highest roller, which is also the smallest in diameter,
and is of bright cast iron. The four rollers of the
machine stancf vertically over one another, the lowest
and second highest being bright and the others covered
with pasteboard, and the whole are of about the same
diameter, except the second highest, which is of about
half the diameter of the others. The second highest
roller is the prime mover, and it has a steam pipe
leading into it at one end to enable it to be heated
by steam. The lowest roller is worked from the
highest by an intermediate wheel, which also enables
the rollers to be set up or down by a hand-wheel on the
top of each frame, and also by levers overhanging the
top frames, and the ends of which are pulled down by
screws. This is a well-designed and well-constructed
machine. But the rollers are not in the best order
as now shown, one of them having got somewhat
damaged in being brought over, and having stamped
its irregularities upon_the others. This, however, is
no disparagement of the machine, but rather the re-
verse, as it shows the power of one surface to mould
the rest. )

Monsieur Delabarre, of Huddersfield, shows a speci-
men of his steam plate press, in which, instead of the
common hot plates, chambers heated by steam are em-
ployed, the steam being led into each hollow plate or
chamber through two or three turns of small piping,
to enable the plat?ls to be set down soTx;)ewhat while
the pipes are still passing steam. The same ex-

hibitgrpalso shows drgwings of his cylindrical boiler
" with spiral seams, and of his rotating fulling-mill.
M. Delabarre, besides himself exhibiting, notifies that
he undertakes translations for other exhibitors, and
the printing of circulars, pampblets, lithographs, and
other things of that nature. M. Delabarre also says
that he supplies machines of any kind whatever, and
also castings. Perhaps more might be done, if less
were aimed at. o o

Of the various looms and spinning-machines in the
English department we do not Pretcnq in this notice
to take any account. Galloway’s engines, with two
cylinders laid on their sides, and the two slide valves
in a casing between them, as is an usual arrangement
in locomotives, we have already referred to in terms of
praise, merely on account of its simplicity and direct-
ness, and the fewness of its moving parts. Bradford
and Company show a very good washing-machine, con-
sisting of a polygonal box, into which the clothes, the
water, and the soap are put, and the box is then turned
on a horizontal axis, when the wet clothes, by fallin
from side to side of the polygon, bave the dirt washe
out as in a dash.wheel. Wringing is performed by
passing the wet clothes through a pair of wooden
rollers, of which the toi one is kept down by levers,
on which weights are hung, which weights rise if a
thick part of the article to be wrung is carelessly
passed through. This appears to be a simple and
efficient mecga.nism likely to come into use, as it Las
no tendency to wear or injure the clothes.

‘Worssam’s wood-working machines, and other ma-
chines by Charles Powis and Co., standing next to them
in making the circuit of the building, have already
been described in separate articles. But we shall here
briefly notice the wood-working machines of Powis,
James, and Co., of Lambeth, London, and T. Robin-
son and Son, of Rochdale, both of which stand in the
second row behind the others, and both of which firms
exhibit machinesof the first quality. Themost prominent
of the machines exhibited by Messrs. Powis, James,
and Co., is theic moulding and planing machine, which
planes four sides of the wood at once, by means of
two horizontal spindles carrying cutters, and two
vertical ; and the vertical can be set at any desired
angle, so as to bevel the edges of planks, or to groove
and tongue the staves or lagging placed round a
cylinder or boiler, so that they may all it one another
accurately at the proper angle. Another feature of
this machine is that the feed of the wood may be varied
gradually from any desired quickness to any desired
slowness, by means of a pulley rotating on the face of
a disc, and capable of being pressed near the centre or
near the circumference, whereby the speed with which
the feeding-rollers rotate is correspondmg}f affected.
The power of thus altering the rate of feed is useful
when wood with knots orstakes is bem%plnned, as when
the knot is approacbed the feed may be made so slow
asto create no risk of injuring the tool. The same
makers show band-saws, in which the band is tight-
ened by a spring like a locomotive spring, one end of
which is attached to aelide, in which the upper whecl
is carried, while the centre of the spring rests on

the top of the framing, and its outer end is pulled
down by a screw turned by a hand-wheel. There is a
circular swivelling-table for carrying tie wood pre-
sented to the saw-band, so that the wood may be cut
at any desired angle, and where the saw passes
throug{l the table, it is steadied sideways by passing
through a slit in the wood, which wood is circled to
the radius of the swivel, so that the bottom of its
table moves on this wood without shifting or swivelling
it in any degree, whereby the supJ)ort given side-
ways to the saw remains unimpaired during all the
operations. The same makers exhibit mortising ma-
cgines, circular saws, and a tennoning machine, in
which the wood is advanced between two rotating
cutter-blocks fixed on horizontal-shafts, the advance
being accomplished by moving forward a slide-frame
of cast iron, to which the wood is clamped; and the
upper part of this frame is capable of being swivelled
round a pin at the end next the cutters, whereby the
tenons may be cut at any angle. The cutters consist
of two plane irons set as tangents in each rotating-
block. The body ef the block is made square, and
its face circular, and in each face there are two
chisels indented, projecting a little way beyond the
circumference, the better to clear out the shoulders,
and to take the strain off the corners of the plane irons.
The framing of these machines is generally made
tubular for the sake of greater stiffness, and the
workmanship and design are both good.

T. Robinson and Son, of Rochdale, exhibit a num-
ber of wood-working machines of a very high order of
merit. Among these is a circular saw, with flat iron
table and adjustable piece standing up at the side of
the saw, which piece may be sct at any desired angle;
and as the plank is pressed flat against it as it moves
along, the plank may be cut diagonally at any desired
angle. Then there is a very elegant machine, consist-
ing of a circular saw, which is vibrated to and fro in a
slit in a cast-iron table, whereby staves or other picces
of wood may readily be cut by a gauge to any desired
length. The saw 1s placed at the end of a vertical
vibrating arm, the centre of which is at about the
level of the floor, and the belt is conducted from a
pulley at the vibrating centre to a pulley fixed on the
axis of the saw, whereby the necessary speed of rota-
tion is given. The vibration is accomplished by a pin
set in a dise, which moves in a vertical slot connected
with the vibrating arm. When the arm is being so
moved as to bring the saw against the timber, the pin
of the crank or dise is moving in that part of the slot
furthest removed from the vibrating centre, and the
consequence is that the saw moves forward slowly.
But when the arm is being retired, the crank-pin is
moving in the part of the slot nearest the centre, and
motion is much more rapid. By this ingenious ar-
rangement—applicable to many machines, such as
planing-machines and slotting-machines—the cuttin
edge is withdrawn much more rapidly than it is af-
vanced, whereby time is saved.

The same makers exhibit a sell-acting tenoning
machine, in which the wood is advanced and retired
by the action of the machine itself, and of which the
cutter blocks are capable of being moved up or down
and in or out, whereby the tenon may be cut more
near to the one side of the piece than to the other, or
with one shoulder higher than the other. There is
also what is called a scribing block, with vertical
spindle for carryinf cutters to finish off at one opera-
tion the sash bars for windows. The cutter blocks are
in all, or most cases, square blocks of cast iron, to
which the plane-irons are fixed by screws or other-
wise, and sometimes these square blocks have round
faces with indented chisels, and in fact in all tenoning-
machines they are usually so formed. This machine
has also a pulley, which can be set down or left loose,
30 as to tighten or loosen the driving belt.

The mortising machine of these makers is marked
by the same qualities of skill and ingenuity which have
presided over the construction of their other machines.
A boring augur and mortice-chisel are worked by the
same machine, and when a mortice has to be cut, the
first operation is to drill a hole with a screw augur.
The augur is driven by bevel gearing, and the depth to
which it shall s&nctrate is regulated by an adjustable
ring-stop or sliding collar, with pinching screw on
the augur spindle. The mortising chisel is moved up
or down by a pin in a disc, like that in a common slot-
ting machine, and there is a pulley arrangement like
that of a fast and loose pulley, whereby either may be
put into operation that is gesired. ut the act of
shifting the belt from one pulley to the other, also
makes fast by a friction brake the instrument not in
action, so that there is no risk of the wood being

damaged by the partial action of the machine. The

mortising chisel can be turned round at any time by
a small handle attached to its side, which handle then
slips into a notch. The bed to which the wood is
fixed has an in-and-out, as well as an up-and-down and
longitudinal motion. .

he same makers also show a small saw-bench, with
boring augur at its side, and the saw can be re-
placed by rabbetting irons, which rabbet the edges
of planks very rapidly. But perhaps their most
important machine is their moulding and planing
machine, with adjustable feed and cutters. In this
machine, the cutters can be raised or lowered while in
motion, and side cutters can also be moved in or out.
The cutter-block, moreover, which is cutting a mould-
ing can also be angled to the general face ogthe work,
whereby the necessity is obviated of having more
overhang of the cutter irons at one part than at
another, the result of which is that the irons seldom
break, whereas in machines without this provision
much breakage of the iron occurs. Moreover, in this
machine the irons do mnot spring or twist, and a
smoother quality of the work is the result. The
mouldings run by this machine, while we were ex-
amining its action, were of the finest quality, and were
assmooth as if they bhad been careftﬂly finished with
sand p?er In the details of the machine great
skill and care are exhibited in making its action
perfect, and the conical bearings of the cutter-
blocks work with little wear and little friction, whereby
the machine acquires both more truth and durability,
and at the same time consumes less power. Where
bearings move with such a great velocity as these, the
circumstance of working with more or less friction has
a very sensible influence on the amount of power to
drive the machine. The velocity measured by the re-
sistance is the measure of the power consumed in over-
comin[i the friction, and a resistance, therefore, which
is of little account in a slow-moving machine, may
become formidable from its amount when the velocity
is ireat. The whole of the machines shown by these
makers are of the very first quality, both as regards
design and execution, and they are skilfully manipu-
lated by the very i.ntelli%ent workman who has charge
of them, who is able clearly to explain their special
features of advantage, and who manifestly taies a
pride in his work,

Let us now pass on to examine the screw and other
jacks shown by Messrs. Tangye, of Birmingham, and
which exhibit special skill in that particular class of
agpmtus. Messrs. Ransomes and Sims exhibit one
of their double cylinder and one of their single cylinder
portable engines, of good construction, the former with
an adjustable expansion slide-valve, the adjustment
beinf.xil effected by altering the length of its stroke,
which is done by forming the eccentric of two ec-
centrics, one inside the other, so that the eccentricities
may either be concurrent or antagonistic. The same
makers also show a fan for blowing air with curved
vanes set between sides, wide at the middle, and con-
verging towards the edges. Messrs. T. Rhiodes and
Sons, Wakefield, show some rough tools for punch-
ing iron, mortising wood, &c., which would have been
better left at home ; and Messrs. Stothert and Pitt, of
Bath, show a model of their wheel, with hides hung
radially within it for accelerating the operation of tan-
ning by keeping this wheel of hides in continual rota-
tion in the proper tanning infusion. They also show
a model of an apparatus for smoothing leather by
causing a weight to run_backward and forward over
it, which weight is moved by the piston-rod of a hori-
zontal engine, formed without a crank, and of which
the valve 1s moved by toppets. Messrs. Robinson, of
Bridgewater, show one of their cask-cleaning machines,
in which a number of casks, set in an annular frame,
are made to rotate in every direction, partly by ro-
tating the casks and partly by rotating the annulars.
Davies shows his swivelling steam-hammer, already
described in our pages, close to which there are two
of Allen’s engines, constructed by the Whitworth
Company, one of which has been running very smoothly
at a very high rate of speed, and giving excellent
indicator diagrams for some months past. Then the
Whitworth Company show an assortment of their
world-renowned tools; and one new tool, a machine
for planing the different sides of Whitworth’s - hexa~
Eonal shot at the same operation, so that the shot ma

e manufactured with great rapidity. In its gener
features this machine resembles a turning-lathe, be-
tween the centres of which the shot is set, and it is
drawn by appropriate mechanisin between cutters, set
the right distances apart on all the sides, and is at
the same time twisted to the proper extent by the
action of a spindle moving longitudinally, in which a
spiral recess of the proper pitch is cut. this recess
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a part of the machine works, which suitably rotates
the ball. De Bergue’s punching-press has already
been represented in our pages; and Clayton and Co.’s
brick-making machines wﬁe described in a separate
article. Matthew Paul and Co., of Dumbarton, show a
steam winch, whichalsodrives ships’ pumps, in operation,
of a rather rough construction, but probably adequate
for nautical purposes. Gwynne and Co. show one of
their centrifugal pumps raising large volumes of water
by means of a small and simple engine, work.in§ ata
very high speed, but springing a little, from the lower
web and tﬁnges which hold it being rather weak.
Williamson Brothers, of Kendal, show one of Thom-
son’s vortex water wheels, also'a centrifugal pump and
a fan for air, all of good construction. . They also show
a machine for turning bobbias for cotton-spinning, and
in which nine chisels are arranged round the central
axis. . Bastier shows a chain pump with circular pistons,
for raising water ; but there is nothing new or peculiar
in its construction. .The North Moor Foundry Com-
pauy, Oldham, show models of turbines and other
hydraulic ag)p_amtus; ‘and Carrett, Marshall, and Co.
show one of their double-cylinder horizontal engines,
with high and low pressure pistons moving in opposite,
or nearly opposite directions ; also ome of their coal-
mining machines, and.a small engine, which would
have been better away, in which two dises are rotated
by a small cylinder and piston, with friction ratchet
gear, one of which acts in the ascent, and the other in
the descent of the piston.

Messrs. Bryan Donkin and Co., of. Bermondsey,
London, show a double-cylinder horizontal engine of
rather straggling design, working a pump for compress-
ing air into an air-boiler, which air is subsequentl
expended in working Beaumont’s machine for tunnel-
ling rocks, and which consists of a horizontal shaft of
iron, with a great fan wheel on the end of it, from which
project great steel chisels or jumEers. These jumpers
are dprojeci;ed violently against the rock by a piston
fixed on the shaft, and when withdrawn again, are
moved round alittle on the common axis before making
anew blow. An annulus is thus scooped in the rock;
but it does not very clearly appear how the machine
could advance through the bore thus made, supposing
it to be made, as it more than fills the whole passage
up. The machine does. not appear calculated to do
useful work in its present form. In the engine, the
high-glressm‘e cylinder is placed at the end of the low,
and the piston rod from it engages a crosshead, from
which a connecting rod proceeds to the crank, and
from which also side rods proceed backwards to another
crosshead at the other end of the engine, which is con-
nected to the piston rod of the low-pressare engine,
and a continuation of this piston rod moves the com-
pressing pump, which is set in a rectangular vessel

with inlet and outlet valves, and on the top of which
water may be suffered to run. There are three valves
to the engine, two of which are driven by one eccentric,
and the other by another eccentric. The workmanship
is, no doubt, adequate for the purpose, but is somewhat
rough. The air pump, which is vertical, stands in a
pit beneath the crank by which it is worked, and it is
guided by a parallel motion.

The gilded pyramid at the end of the English
annexe, representing the bulk of gold procured from
Australia in the fifteen years ending October 1866, is
a very South Kensingtonian conception. Near it are
four steam cranes—one with two square wooden jibs
converging at the top, by Russell, of Glasgow ; one
with plate iron double T jib about four times broader
at the bottom than the top, by Appleby Brothers, of
London ; one by Shanks and Sons to lift 6 tons with
two converging jibs of timber; and one by James
Taylor and Co., of Birkenhead, with iron jib like that
of Appleby’s, but four or five times broader at the
bottom than at the top. A model of one of the ’l{;‘ne
dredgers, of 55 horses power, designed by J. F. Ure,
engineer, of the Tyne, is shown. It has a chain of
buckets upon each side, and is capable of raising 1000
tons of dredging per hour from a depth of 35 ft.

" This is the most powerful and efficient species of
dredger ever constructed. A model is also shown of
the whole of the apparatus necessary for the prosecu-
tion of the Bessemer process for making wrought iron
and steel direct from cast by blowing in air, and sub-
sequently adding sufficient carbon in the form of
spiegeleisen to produce steel when steel is the product

esired. It would have attracted great interest if this
rocess could have been shown in actual operation.

ear the end of the English department there is a
small railway with carriages and a post-office van, to
show the manner in which letter-bags are received and
dropped in England without stopping the train.

e spinning-machinery shown in the English de-

partment has been already ga.rtially described. But
along the outer wall of the building there are several
objects of interest placed, of which no notice has yet
been taken by us, and to which we may here devote a
few words ot’ description. Among these is a machine
for washing bottles, by W. E. Hickling, of Leicester.
In this machine about a dozen bottles are fixed hori-
zontally in two circular rows round a main axis, and
by rotating this axis shot placed in the bottles rubs
the interior clean. The horizontal axis, however, not
only rotates, but one end of it is moved up and down ;
a\ndy it is also moved to and fro on end by means of
acrank, whereby the shot, or other cleansing substances,
placed inside, rubs over ev%y art, and the wash-
Ing is made more effectual. Stones, of Barbi-
can, London, exhibits woven wire dandy-rolls for
paper makers. Turton, of Sheffield, displays locomo-
tive plate-springs, and various forms of S£iral springs.
John Spencer and Sons, of Newcastle, exhibit springs,
toughened cast steel for hooping ordnance, &c.
Saxby and Farmer show railway. signals. W. H.
Preece, of Southampton, and other English inventors,
show electrical si for communicating between the
ﬁassengers and guard of a railway, and various other

inds of electrical signals, by Preece, are also shown.
Models and drawings of Fairlie’s locomotive are also
exhibited. There are a few tubes shown of Howard’s
boiler, and a large variety of electrical instruments by
Siemens, of London. In the English department there
is a great deal of sterling capacity manifested, such
as can be but imperfectly reflected in this cursory
review, with which we now conclude these explora-
tions.

LIGHTHOUSE ON THE GREAT BASSES,
CEYLON.

THE necessity for a light at the Great Bass Rocks,
off the Island of Ceylon, have never once, so far as we
are aware, been for one moment disputed, and the
establishment of a light-ship in the vicinity of that
dangerous spot clearly proves the recognised necessity
for such a guide to the passing ships. The amount of
steam-ship tonnage which annually passes in sight of the
Great Basses, en roule to Calcutta, China, and Austra-
lia, has been estimated at not less than 500,000 tons,
which, by the addition of sailing vessels passing in
similar directions, is raised to a total of about 750,000
tons per annum. It cannot, therefore, be denied that
the utmost importance attaches to the establishment of
the best possible class of and most permanent light on,
a dﬁf.r past which such a vast amount of commerce

annually s. To trust to a light-ship at a danger
so extensively shared, agnpea.rs to be little short of re-
pudiating a probability known to have occurred more

than once in other situations, namely, the breaking
loose of the light-ship from her moorings in very
stormy weather, as has haﬁpened on more than one
occasion with the light-ships at the mouth of the
Hooghly river.

The obvious remedy for the present state of things
would be, of course, the construction of a permanent
lighthouse at that point, the cost of which would be
covered by a tax on all shiga passing within its range.
As far back as the year 1856, it was, indeed, proposed
to erect a permanent lighthouse on the Great Basses,
and steps towards that end were actually taken to the
extent of collecting a quantity of granite on the spot,
as well as all the other necessary materials for an iron
superstructure raised upon a granite base, including
also the necessary light apparatus, &c. For some
reason or another, which we believe to have been a
fear lest the building should cost more in erecting than
the amount of the estimate, in consequence of the
difficulties in the way of getting in the foundations,
the works were never proceeded with; but, after

an expenditure having been incurred amounting to over | ¢

50,000/., it would appear that that sum is to be sacri-
ficed, rather than that a necessary work should be
completed by the expenditure of a further similar
amount, for the whole of which, there is every reason
to suppose, ample returns would be obtained by the
levy of light dues on the passing trade.

e necessity for proceeding with the erection of
the proposed lighthouse on the Great Basses has, on
more than one occasion, been fully ised by the
Government of India, and a correspondence on the
subject has taken place between the Secretary of State
for India and the of Trade; but the chief diffi-
culty is the decision of the question as to who is to
gay for it. In a memorandum by the Government of

ndia, dated in April, 1865, it is stated that, “judging
*“ from the case of the Alguada Reef, there appears to
“be no reason to doubt that a permanent lighthouse

““on the Great Basses could be constructed at a cost
“ of about 100,000., and that this would, no doubt,
* afford much greater security to trade than a floating
“light. The Secretary of State has objected,” the
memorandum further states, “to the construction of
“such a lighthouse at the cost of the revenues of
“India; and, indeed, under present circumstances, it
““ would have been impossible to spare any money for
“such an object. But yet it seems that it may be
“ worthy of consideration whether steps should not
“be taken, with the permission of ier Majesty’s
“ Secretary of State, to ascertain, through the India
“ Office, whether the msent arrangement 18 considered
« satisfactory to merchants and shipowners, or whether
“ they would prefer, even at some enhancement of the -
“rate of light-due to be levied, to have a secure and -
¢ permanent lighthouse.” .

ow, although the Indian Government refuses to
find the ngcessari funds, and the Board of Trade de-
clines to incur the expense of completing what has
heen already begun, there appear yet two methods
by which the work might be accomplished. The one
being that the Ceylon Government should be authorised
to raise on loan the amount necessary for completing
the lighthouse, or that a loan shouldrie raised on the
security of a tax on all shipping deriving benefit from
the light, in which case this very important work might
be accomplished without expense either to the British
or Indian Government. ,

INDIAN ENGINEER EXAMINATION.

Ta1s examination is now going on in a room tempo-
rarily fitted up for the purpose in the new Indian offices.
It commenced on Monday morning last, and will, we
believe, terminate to-morrow evening. The number
of appointments to be competed for is twenty-five, and
forty-five candidates presented themselves before the
Indian Medical Board on Saturday last, of whom,
however, one was rejected as not being constitution-
ally fit for service in India, and two others retired
from the examination during the first and second days,
thus leaving forty-two only to compete for the twenty.-
five appointments advertised as vacant.

It must be satisfactory to the Indian Government
to find so many candidates forthcoming to this ex-
amination, in spite of the very adverse letters regard-
ing service in the Public Works Department which
have occasionally appeared.*> But this success, so far,
must not be mistaken as a sign of the popularity of the
service, as it is rather a consequence of the great de-
pression at present overhanging all engineering enter-
prise in this country. In order to secure a’ continual
:vt}ﬁply of candidates for future examinations, which

occur qccasional(l{y in times of great engineering
prosperity in this and other countries, greater induce-
ments will most unquestionably be required than are
at present held out ; and, in our opinion, some increase
to the salaries on which civil engineers are first ap-
pointed to the Public Works Department in India,
would be the most likely means that could be adopted
for rendering the service popular and attractive.

THE INSTITUTION OF CIVIL ENGINEERS.

THE Council of the Institution of Civil Engineers have
awarded the following premiums for papers read at the meetings
e el Modes and Books,

. o) and a Telford Preminm, in to
James T. Chance, M.A., Assoc. Inst. C.E., for his Paper “ On
Optical A rmtua used in Lighthouses.”

2. A Telford Medal, and a Telford Premium, in Books, to

ward Byrne, M. Inst. C.E., for his Paper, ** Experiments on
the Removal of Organic and Inorganic Substances in Water.”

8. A Telford Medal to George Biddell Airy, Astronomer
Royal, Hon. M, Inst. C.E., for his Paper  On the Use of the
Su_s‘renuon Bridge with Stiffened Roadway for Railway and other
Bridges of Great fﬁn."

*4. A Watt Medal to Colonel Sir Willism Thomas Denison,
Kﬁ.‘lli.'.' RE., Assoc. Inst. C.E, for his Paper on ** The Suez

5. A Watt Medal, and a Telford Premium, in Books, to John
Bourne, for his paper on “ Ships of War.”

*6. A Telford Preminm, in Booh, to Captain Henry Whatley
Tyler, Assoc. Inst. C.E., for his Paper “On the aorking of
Shee7p Gradients and Sharp Curves on Railways,”

*7. A Telford Premium, in Books, to Willlam Henry Preecs,
Assoc. Inst. C.E., for his Paper on the Best Means of Commu-
nicating between the Passengers, and Drivers of Trains
in Mouon.”

*8. A Telford Premium, in Books, to William Alexander
Brooks, M. Inst. C.E., for his Paper on * The River Tyne.”
i ATE  EE G ot od? v

. .., for his Paper *“ On Light Railways in Norwa

India, and Queenshud.”w € 7 o

TrE SwepisE NAvY.—The administration of the Swedish
navy will shortly launch a third monitor. This vessel will
make an experimental trip of three months.

* Have previously recelved Telford Medals.
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LITERATURE,

A Handbook of Practical Telegraphy. By R. S. CuLLEY,
Engineer to the Electric and International Telegraph
Company. Second Edition. London: Longmans.

‘WE have recently had a plethora of works on elec-
tricity and the electric telegre, Noad, Ferguson,
and Foster bave favoured us with theoretical subject-
matter, while Sabine, Bright, and Culley have issued
books on the more practical element. Up to within a
very recent period, there was no branch of the applied
sciences so indifferently represented, in a literary
point of view, as that of the telegraph. There was no
work on the subject that we could place in the bands
of the student. Mr. Culley first filled the void by his
excellent handbook, which was published in 1862, and
this was more rccently followed by Messrs. Sabine
and Bright. Bright’s new edition of Larduer is, how-
ever, purely popular in its tendencies, while Sabine’s
i8 too fur advauced for the general telegraphist. Mr.
Culley has, however, now thoroughly revised and re-
written his original handbook, and has produced a
work which should be in the hands of every tele-
graphist. Avoiding mathematics on the one haud,
and historical or descriﬁtive details on the other, he
has written a book which, as its title affirms, is a hand-
book of practical telegraphy, and nothing more. While
he fully develops the laws upon which the system of
electric telegraphy depends, he carefully avoids dis-
cussing questions which are simply hypothetical in
their character, and does not touch those parts of elec-
trical science which have no immediate bearing on tele-
graphy. e has attempted,” as he remarks in his
preface, “ to supply, in some measure, that teclhnical
‘ knowledge which has hitherto been attainable only
“by means of verbal instruction or actual ex-
¢ perience,” and it must be owned that there is no
telegraph engineer better fitted for the undertaking.
The work is divided into several parts, the first of
which treats of the sources of electricity, which is
defined to be a peculiar force, which causes the atoms
or ultimate particles of matter to alter their position
with respect to each other. The dynamic theory of
electricity is gaining much ground, and the old notions
of positive and negative fluids are mp&dl{ dying out.
As the death-knell of caloric as an enfity has been
sounded by Joule Mayer and others, so arc our elec-
tricians disposing of electricity as a #uid or two fluids.
The same good service that was done to light and heat
is being done to electricity by Grove, Brooks, and
others, both in England and on the Continent. Elec-
tricity, as much as heat, is a mode of motion, and in
all its movements and actions it faitbfully follows the
laws of dynamics. Mr. Culley defines the current to
be, not “ the actual passage of any fluid or gas, but a
“ simple transfer of force, an action which is pro-
¢ gressive in its mnature, like the passage of light
o« throuallx space or of heat through a bar of metal.”
The mathematical development which the laws of elec-
tricity have received, and the beautiful accuracy with
which these laws are verified in practice, impress a
truth upon the déunmical theory which renders it un-

ble. Mr. Culley deals with the sources of eleo-
tricity found in friction and chemical action. The
definitions about which there is so much ambiguity,
difference, and irregularity amongst electricians are
well expressed. The following will clear away many

a cobweb from the brain of the thoughtf{ul student :

“ As chemical action prod electrical tension, if it were
possible for both metals (zinc and copper) to be attacked
equally, an equal tension would be acquired by each, and there
being no difference in tension there would be no tendency
towards a transfer of electricity; but if the chemical action be
greater upon one thun upon the other, the tension of the two
will differ by an amount equal to the difference of chemical
action, and as this difference iucreases so will the difference of
tension increase. Therefore, when there is no action upon the
second plate, the difference of tension is the greatest possible.

‘“ As voltaic electricity is ced whenever the conditions
just mentioned are complied with, there are many different
methods of making a battery. The specific power which each
combination of causing the transfer of electricity from
one place to another, is called its electromotive force. This
term, strictly, means any cause whatever by which a difference
of t 18 produced bet: two points.

* In dilute sulphuric or nitrie acid, the substances farthest
apart in the following list form the most energetic combination:
Graphite (carbon from gas nlt?ttds).

ea

Platinum.
Silver. Tin.
I(i:pngfr. Zine.

Mr. Culley retains the good old term guantity to
express magnitude of current. Some would have us
use inlensily, because the French use “infensits” to
express quantity, but intensity in England has quite a

ferent meaning ; it is synonymous with tension ; and
while 999 out of every 1000 i;legraphists in England

conceive intensity to mean tension, it is absurd to
use the same word in a totally different sense, simpl

because a somewhat similar word in sound is use

abroad. We mi%l;t with equal propriety call cabbages
shoes (chouz). We apply Intensity (or tension), the
latter for choice, to electricity, as we apply the same
word to sound, heat, and light. We apply guantity
(magnitude, or strength of ewrrent) in the same sense
that we apply it to other expression of volume,
mass, or magnitude. The French word infensité, as
applied to the current, is no§ properly translated by
intensity. The following extraet defines quantity :—

“ Owinﬁ to the vapidity with which the electric force is propa-
gated in the form of a eurrent, whea not influenced by mduction ;
any effect which can bo produced at hand can be produced at a dis-
tance at the same instant of time, subject to a diminution of force
ari>ing from causes which diminish the quantity of electricity or
current before its arrival at the distant end, and thus weaken the
signal: for the strength of all telegraphic signals, including the
deflection of the galvanometer, depends upon the quantity of elec-
tricity passing through the receiving apparatus 1n a given time,
not upon the femsion of the received current. ‘The causes of dimi-
nution of force are the resislance of the circuit and defective
insulation.

“If the tension of the battery is increased, it is with the view
of enabling the current more readily to overcome the resistance
of the circuit, so that more electricity may pass in a given time.
Thus, when the deflection of a4 galvanometer is increased by
an increase in the number of cells of the battery, it is because a
greater quantily is, as it were, forced through the wire.

“The force of the current depends on two things, the electro-
molive force or tension which sets the current in circulation, and
the resistance the electricity has to surmount.

** Resistance is the obstruction offered to the current by
the bodies through which it is made to pass, and is the opposite,

‘reciprocal, or converse of their conducting power, or conductivily.

When resistance ia 50 great as to approach infinity it becomes
ingulation.”

The construction, action, and practical manipulation
of the Daniell’s cell—the battery so extensively em-
ployed by the Electric Telegraph Company—is very
fully detailed. It is the king of batteries for practical
use. Many modifications bave been suggested, and
many different forms used, but they all fall back upon
Danell’s grand principle of depolarising plates by

lacing them in tgeir own salts, No real improvement
Eas yet been effected upon the original trough form of
battery adopted by the Electric Telegraph Company,
and devised by Mr. Fuller, of the Silvertown Works.

The following is useful :

¢ In getting up & Daniell battery the following utions
are necessary: ’lgze crystals of su?hate of copper l:l:::ld not
be crushed so as to reduce them in part to powder, for they
then form a compact mass which dissolves so slowly as to be
almost useless, and cannot be removed without danger of break-
ing the cell.

“ The sulphate should be free from iron.

“If the water contains lime it decomposes
yhate, forming a cloudy or jelly-like deposit.
ew drops of dilute sulpburio acid should be added. The
porous cells should be charged with saturated solution of copper,
80 that their pores may be filled with a good comductor, ifor
otherwise the action of the battery will be checked.

‘A battery when it is first charged rarely assumes its full
power until 1t has been at work for two or three days; but it
ﬁan imn;edis:!telyTb: se:l in full mﬁ:;l by thehaddition of a few

rops of acid. is, however, interferes with its permanence,
and should be avoided. '

“The copFer connecting straps, wires, and binding-screws
must be perlectly clean. The end of the strap which is cast
into the zinc should be tinned to ensure perfect contact.

“ The plates should be alike in size, and immersed equally in
the liquid. The coppers should be carefully brightened and the
zincs brushed clean. Copper plates, if very dirty, may be cleaned
b{ being made red hot and dipped into weak ammonia. A piece
of the * card,” used in cotton manufactories, is the best brush
for battery plates.

¢ It is false economy to work batteries after the zinc or the
porous cells have become coated with copper, or to use cracked
porous cells.

“ When a battery is cleaned the plates should be removed
and the divisions thoroughly rinsed and washed out ; the plates
well scraped and scrutbed, defective porous cells and zinc plates
removed, and the battery again carefully charged.

‘In re-cbarﬁing the butterg, the liquid from the zinc cells
may be used. It may be withdrawn by a syringe before the
battery is cleaned, ard placed in a vessel containing a few pieces
of zinc to reduce any copper that may remain in solution.
When the battery has been cleansed, the plates rerlwed., and
the sulphate of copper deposited in the cells, the solution may
be distributed equally throughout the zinc cells, diluted, if
necéssary.

“It often hapEens that the copper plate is eaten away near
the surface of the solution; this frequently occurs when the
supply of sulphate ef copper is exhausted.

‘* Batteries must be kept in a dry place and be well insulated,
or part of the current will escape to earth. If too warm, the
water will evaporate. Cold stops their action, so that they
must never be placed where they are not perfectly secure from

a of the sul-
o prevent this a

“Porous cells, or troughs fitted with porous plates, if set
aside after they have been used, must be kept moist, or the
sulphate of zinc contained in the pores will crystallise and de-
stroy them, by an action similar to that of frost.”

The second part is devoted to resistance and the
laws of the current. The following is useful :

¢ The nit adopted by the electricians of this country is that

determined by a committee of the British Association, and is
called the ‘olm’ (from Ohm, who first ascertained the laws of
electrical resistance), and sometimes the ¢ B.A. unit.’ It must be
understood that the unit is a measure of resistance, inthe same
way as the yard, inch, or mile is the measure of length.

% The unit formerly: used by Mr. Varley, called the ¢ Varl
unit,’ is one' mile of that quality of No. 16 copper wire, w.hi:,l!
was emlployed several years since. ‘Siemens’ unit’ is one
metre of pure mewur%, of one square millimetre sectiom, at a
temperature of 32°. The Obm is sk or .04 of the Varley unit,
and .956 of the Siemens. Thus the Ohm and the Siemens are
nearly alike, while twenty-five Ohms equal one Varley.

i The resistance of the iron wire most generally used is:

No. 4 7.8 ohms per mile.
. 8 185 ,,
5 11 23.0 " »

Mr. Preece has recently proposed in the Philo-
sophical Magazine that the ohm, which is used as much
by the electrician as the inch by the carpenter, should
be symbolised by the Greek letter omega (o, this
innovation is being gradually adopted by electP®ans.

Mr. Culley develops Ohm law by a series of cuts
and calculations which cannot fail to impress their
value and truth upon the most casual student. Nothing
is more important than a thorough and complete
knowledge of these laws to the telegraphist. Ohm’s
law is the key-note of all electrical phenomena.
Without its aid no problem can be solved, no calcula-
tion made, and no test properly conducted. It has
been stated that it contains in 1tself the whole theory
of electricity. But without affirming this we may
state that Ohm’s law is as valuable aud essential
to electricity as Newton’s laws of gravity o the con-
ception of the theory of the universe. We shall
return to Mr. Culley’s excellent book.

SPENCE'S COMPOSITION FOR
LAGGING BOILERS AND STEAMPIPES.

THE question how to protect a steampipe, a boiler,
or asteam cylinder from excessive loss of heat b
radiation is one of considerable importance to engi-
neers and manufacturers. The ordinary methods of
lagging and clothing with felt, wood, or brickwork, are
each subject to objections of some kind ; and although
these things must be resorted to as necessary evils,
this is done only in absence of some better, cheaper,
or more conveniently applicable mode of protection.
There has been for some time past a * non-conducting”
composition under trial in various establishments in
this country, amongst which we may name the
Royal Arsenal at Woolwich, the Elswick Works,
the Wigan Coal and Iron Co., and the Saltaire
Mills, and the results of these practical tests have been
very satisfactory. This composition forms a patent
of Mr. Spence, and consists of a mixture of mineral
substances with a certain percentage of oleaginous
matters, principally the residwe of cod liver oil,
which is “obtained from the refinery, at a very
low price. To this a quantity of fibrous vegetable
matter is added, so as to increase the tenacity
of the whole. The mass is applied to the surfaces
to be protected by it in a pasty or semi-liquid state,
and allowed to dry by the application of moderate heat.
After this it remains in a sufficiently bard and solid
state to allow of being painted over, and even neatly
finished at the surface, without danger of cracking or
breaking off through the effects of variations of tem-
perature, vibration of machinery, or other common
causes of destruction, which most of the other cover-
ings are incapable to withstand. A% the Paris Ex-
hibition the boilers of Messrs. W. and J. Galloway and
Sons, which work the British machinery, are all
covered over with Mr. Spence’s non-conducting
material ; so are also the steam pipes which lead from
these boilers, aud of which a certain length is above
the floor level. These pipes attract much attention
on account of their efficient lagging by means of that
composition, which is applied to them in a..la er of
very moderate thickness. We have been informed
that the same or a similar composition is applied by Mr.
Spence to steam cylinders, dispensing with all other
more expensive covering. The-composition is in these
cases very neatly finished, and painted at its surface
so as to give the steam cylinder a neat appearance,
which is said to be preserved very well in the wear of
the engine.

CoMPOUND ENGINES.—A number of steamers have been
built and engined in Liverpool, with a high-pressure and low-
ressure piston working sinultaneously upon a long crank-pin
formed in the crank shaft. Onpe would say that such an engine
would be apt to hang on the centre. The yalves are worked by
a link motion with crossed rods, giving an iacreasing lead as the
block is moved towards the end of the link. So long as such s

engine is stopped or reversed with steam on, the compression
within the cylinder prevents the engine hanging on the contze,

and the eagines are found to work exoeedingly well
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AGRICULTURAL ENGINEERING.

ONCE in four gears the Royal Agricultural Society
offers prizes for the best portable and fixed steam en-
gines (of dimensions prescribed within certain limits)
entered for trial at their shows. The last trial was at
the Worcester show in 1863, and that for this year
has just been concluded at Bury St. Edmund’s. e
various portable-engine factories in the kingdom, per-
haps forty or fifty in number, are now amﬁe, if fgfl
employed, to complete upwards of fifteen hundred
engines yearly; a fact sufficient to show both the ex-
tent of the trade and the competition which attends it.
The Royal Agricultural Society’s prizes are, therefore,
keenly contested for, and, although the engines entered
for trial are generally of a more expensive, and, pos-
sibly, less durable class than those ordinaril soldp(l))sy
the same makers—being, in fact, what are known as
*“ racers,” only seldom bought for actual work on
the farm—it is indisputable that these competitive
trials have done, and are doing, much to raise ﬁfi—
cultural engineering to the highest standards of effici-
ency and economy. There are many of our readers
who can even now recal the time when, under the
practice of the Liverpool and Manchester engineers—
m the days of John Gray and John Dewrance, who
were always encouraged by that paragon of railway
secretaries, Mr. Henry Booth—locomotive engineering
was refined and perfected almost beyond all previous
expectation, the consumption of coke being diminished
from 401b. or 501b. to 18 lb. per train-mile. There are
many who can recal the time when the Cornish engi-
neers, by emulation and the greater care which it
inspired, were raising the duty of their engines from
30 or 40 up to 70 or 80 millions, and sometimes to even
more. And we have more lately seen how, by increased
attention to the conditions of marine-engine economy,
a consumption of from 51b. to 71b. of coal per indi-
cated horse power per hour has been brought down to
from 24 1b. to 34 Ib.

Something like these reforms has been introduced
into Joortab e-engine practice by the agency of the

A{Eiscultuml Society’s quadrennial trials, and
we have this year an engine running steadily for nearl
three hours with a consumption ofint 24 1b. of Wels
coal per effective or dynametrical horse power per
hour, equal probably to about 2} 1b. or 24 Ib. of coal
per indi horse power per hour, the measurement to
which most engineers are better accustomed. Put
into Cornish notation, 24 1b. of coal per effective horse
per hour means a duty of nearly 88} millions of foot-
pounds for each hundredweight of coal, a result which,
we aged not say, has been but rarely surpassed even
in Comwali.

This result is, of course, a maximum result,
obtained by the exercise of the greatest care in design,
in construction, and in working. That in the working
was perhaps the most remarkable of all, and we say,
advisedly, that it would have well paid mly farmer em-
ploying steam power to any considerable extent, as
many now do, to have sent his engine driver or drivers
to Bury, even from a distance of 200 miles or more,
and to have kept him or them in the show-yard duri
the whole period of the trials, to study the wonderf:ﬁ
jockeying (and we do not employ the term reFroach-
ful‘l{) of George Wilkinson with Clayton, Shuttleworth
and Co.’s engine, of Robert Gelles with Tuxford’s
engine, of John Bristow with Ransomes and Sims’s, and
of Whitcombe with the Reading Ironworks engine, the
latter, when worked to 50 per cent. above its nominal
power, giving the greatest economy of fuel yet
recorded, Clayton and Shuttleworth beating on the
trials at nominal power. Not perhaps that the care
was s0 much, if at all, greater than that of railway-
engine drivers, when working, as they lately did on the
Great Eastern Railway, by contract ; but railway
practice is not often accessible to portable-engine
drivers, nor, differing so much as it does from their
own, does it so dnrectl{ecarry home its lessons of
example. Even if they be not likely to be generally
repeated in every-day practice, it should be as interest-
ing to the large farmer—the steam farmer we will call
bim—as to the engineer to observe the expedients by
which a little engine, not working within a warm
house, but in the open air, is nevertheless enabled to
rival, in its dynamical results for a given weiglt of
coal, the tnumphs of Cornish and marine and
locomotive practice. Not only is the boiler lagged,
but it is sheltered from winds and rain, and
there was rain and wind in plenty, and more than
enough, last week and this, at Bury. The coal is
broken into lumps hardly larger than dice; it is fed
to a fire hardly 3 in. thick (plenty were told, and some,
perhaps, believed, that some of the fires were not 1in.
thick). The distribution of coal upon the grate is as

Y | whole volume of heated air contained in the pan; the

even as the utmost care can make it ; the firedoor is
never allowed to be open a moment longer than abso-
lutely necessary ; the ash-pan is carefully cleared of
cinders and bits of unburnt coal, to be added to the
fire for the final effort when all the clear coal is gone;
the ash-pan damper is ted with the nicest care,
and, where not tight in all its joints, all openings ex-
cept at the bottom are carefully stopped with mis, 80
as to compel the entering air to pass through the

representative of power. All this and the most care-
fuf firing and fettling of the engine are nccessary to
economy. And will other engine-makers allow one or
two, or even three or four, firms to run off with the
eater prizes of these Exhibitions? It takes a great
ﬁreal of ‘money to carry on businkss in these days of
competition, but it is sound policy to expend money
judiciously in building better engines, and with this to
eep in sight every means, even to the most refined, to
secure economy of working. And what wonderful
results would be attained, too, by prizes for engine-
driving as well as prizes for engines. If bets were
made on engine races, the winning jockeys would come
in for handsome gratuities, as happens with the
triumphs at Epsom, at Ascot, and at l‘? ewmarket ; and,
seriously, good engine-driving is just now most wanted
of all on the steam farms of England.

feed-water is heated by waste steam almost to boiling ;
the safety-valves are screwed to slightly more than the
working pressure, and the latter is maintained to half
a pound at one fixed point on the gauge; the slide
and expansion valves are, in the best engines, set ex-
actly to the intended work, and the regulator is kept
wide o?n where this is possible, as in many cases it
was; the brasses of the engine are left to run as freely
as can be tolerated in respect of thumping ; the piston-
packing is in the most perfect condition, neither tight
nor loose, as drivers understand the terms; the oiling
is assiduous and just sufficient, and everything is done
that the driver, with all his wits about him, can think
of to prolong the time of work with the ua.ntitg' of
coal 80 scrupulously weighed out to him. It is here
that engine-driving, or even boiler-stoking, becomes a
profession ; and there was a curriculum of technical
education in at least one of its important branches, in
the week’s trials concluded on Tuesday last. Could
the large competin:f firms make drivers as well as
engines, they would surely increase their trade in the
latter, and it might even pay, in the way of business;
to educate the former gratuitously, for nothing would
more hasten the adoption of steam upon the farm,
both at home and abroad, than a general understand-
ing and practice of the best principles of engine-driving,
so splendidly exemplified in the trials at Bury.

It is difficult to point to any new feature of design
which has contributed to the excellent results attained.
It is even difficult to say what the results prove as to
many questions of plan and proportions which are often
discussed bé engineers, and, now and then, by steam-
farmers. Clayton’s double-cylinder engine beat his
own single-cylinder engine; but this could not have
been because of this difference in the number of eylin-
ders, since the double-cylinder engines were worked at
80 1b., while the single cylinders were limited to 50 Ib.
This enabled the double-cylinder engines to work more
expansively, and possibly it will be said with more ex-
pansion than a single engine would bear, and still work
with uniformity. With 801b. steam, however, the
single enT'nes would have run well, cutting off at one
sixth stroke, and but one only of the double-cylinder
engines tried cut off as short as one-eighth, and only
one other as short as one-sixth. The reason for the
difference of pressure is, no doubt, that double-cylinder
engines are now oftener made for ploughing, and are
better made for this purpose than common portable
engines, mostly with single cylinders, which would
(not, however, because the cylinder is single) not be
safe at 80lb. As a matter of fact, the best result
attained in the trials, the best perhaps on record, was
had from a_single-cylinder engine working to one-half
more than its nominal power—the system of testing
the engines not only to their sominal power, but, sub-
sequently, to one-half as much more, having been in-
troduced for the first time at the trials at Bury. So,
too, some of the engines, which were not doing particu-
larly well, were observed to have strokes more than
12 in. long, and were hence called long-stroked engines.
We heard some good judges assert that the long-stroke
engmes would be nowhere, yet the best result of all,
and that when working to one-half more than the
nominal power, was obtained with the longest stroke
of all, viz., 18 in.

Without looking forward, at present, to better re-
sults than the best that have been booked at Bury,
we must hope to see such results become more general,
and that consistently with reasonably economical con-
struction and worki.n%; At present ordinary portable
engines burn, as they burnt at Bury, from 5 1b.to 91b.
of coal per horse power per hour, or, on the average,
twice what they ought. In other words, working a
10 horse engine up to 15 horse, for ten hours a day,
they burn 7 cwt. to 124 cwt. per day, so that with
coal at 1s.a cwt., the difference in the cost of fuel
between the most economical and the most wasteful
engine would amount to 9s. per day, and the average
difference might be taken at 5s., equal, for even 100
days’ working in the year, to the interest on 5001., or to
that on 350/, even if 1s. 6d. extra were paid for a
first-rate driver. The means of economy lie in sound
construction, thorongh lagging of the boiler, heating
the feed-water, liberal expansion, in short, the most
miserly care to prevent loss of heat, eat being the true

TELEGRAPHY IN THE UNITED STATES.—An action arising
from an extraordinary case of telegraphic forgery is how passi
through the courts on the other side of the Atiantic. the
12th of Angust, 1865, a pamed T, F. McCarthy brought
a message to the telegraph office at Titusville, addressed to
pluintiffs at Pithole, which was duly forwarded. This maux
was as follows: “ From Erie, Pa, August 12th, forward
“ Titusville, August 12th. Keystone Bank Compa.:{ will oposg
“on cheques of T. F. McCarthy to the amount of $20,000.
‘ Keystone Bank.” This m

was delivered to the manag-
ing partner of the bank of the plaintiffs at Pithole. It being
ulways customary to sign the name of the president and cashier
to a dgcpatchb ;fk' thll: character, instead m.nhe Wp:et;
name of the tem.n:Eorverynh sup,
an error had been made in the transmission the mes-
sage, and informed Pithole, that he could not advance money
on such a telegram, that there was probably a mistake—and
suggested to ‘iim t{le propriety of ucerotfaining that f'}ct. m
operator accordi sent a m inquiry to Titus
‘g;n McCarthy u‘lvg“y informed of the omm&on The evidence
shows that he was excited, and claimed that he was liable to
lose a large amount of money by the mistake, and he insisted
upon another despatch being sent at once. He then, inthe pre-
sence of the operator, wrote a dispatch, addressed ** Prather,
“ Wadsworth and Co., from Erie, August 12th, received.
“ Titusville, 1865. August 12th. Keystone Bank will j)-y the
“cheques of T. F. McCarthy, amounting to $20,000. John F.
“ Towne, cashier Keystone Bank, Erie, and answer.” On the
receipt of this second t;l:gnm, and relying upon its authen-
ticity, the plaintiffs ed McCarthy’s cheque for $10,000.
Three days afterwards, they learned by a telegram from Mr.
Towne that the previous messages were not sent by him, and
that the whole transaction was a swindle. McCarthy, however,
bad taken his $10,000 and left for unknown, and his where-
abouts still remains amystery. The telegraph company against
whom the action was brought to recover the $10,000 state that
the second dispatch was never sent over their wires from Titus-
ville at all, that there must bave been a “cross ” or contact
between the Western Union and United States lines on
that day. The message was sent by the United States
line, and it was received on that of the Western Union.
The first message was duly forwarded by the latter company,
but they knew nothing of the second. It was to have
been sent from Titusville by one company and to have been
received at Pithole by another. The verdict was °£Im against
the telegraph company, but they have appealed. The eu:l
however, gives evidence of the looseness of the transaction
business, not only of the ulegra&h companies, but of the banking
establishment concerned, Such messages are always acoom-
panied in England by private codes, and no banker would accept
such an order without the addition of some private signal
Such contacts are also impossible, because each company in
England adopts & different and distinct system of working.
Many curious cases of contact occurred after the snow-
storm et January, 1866, to the private telegraph wires in the
city of London.” Firms which were in the constant habit of
using their instrument for the transaction of businees suddenly
found themselves bereft of a very useful friend. Operators for
days eagerly watched their apparatus for some glimmer of life
and restored health. A large house in the city, after several
days' inanition, was gratified by the renewal of the familiar click.
The clerk asked, * Who are Jou ?” . % Swan with two necks,”
was the repl{. *Ob, bother,” be sent; “if you were a swan
with six necks you wonld be of no use to me.” Many similar
cases occurred, but we have never heard of the transmission of
an actual m in this croesfire fashion. Indeed, it is im-
possible with the divers systems in work here.

Tue MorrDYK BrIDGE.—We understand that Mr.
bas tendered to construct and erect the Moerdyk Bridge on his
patent system, for the sum of 636,000L Eleven of the spans of
this structure, as designed by Mr. Sedley, are each abont 400 ft.,
a width of opening in excess of that required by the Dutch
Goverument. As the superstructure is, however, much less
expensive than in the ordinary system of bridge building, it
proved more economical to diminish the number of piers, and
the consequent cost of the foundations, at the expense of &
certain additional weight in the snperstructure.

SHEFFIELD.—The iron trade of Sheffield remains dull. Oal!
a moderate business has been done in railway plant and s 8
A ¢ Chamber of Industry” is proposed to be established in
Sheffield. The chamber will give advice in cases of dispute be-
tween employers and employed, and study the laws to
ca\pit:.lll and labour, an principles of political economy

enerally.
8 Mr. é R. StepRENSON’S YACHT.—On Saturday the George
Crow, steam yacht (nsmed after her owner’s principal foreman)
was launched by Messrs. C. Mitchell and Co., of Low Walker.
She will be principally employed in sailing about the lochs and
islands of tEe Kyles, where Mr. Stephenson has purchased an
estate. Messrs, Stephenson bave supplied the yacht with two
oecillating engines of 12 horse power.
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. WE have given, on another page, complete particalars of the
trials of steam-engines at Bury St. Edmuonds. The data were
collected by ourselves, the staff of ENGINEERING having been
in constant attendance, often till between nine and ten o'clock in
the eveuing, during the six days over which the trials extended.
Our own notes have been supplemented also, wherever requisite,
by information freely supili by the judges and exhibitors,

We shall here notice other features of interest in the show,
confining ourselves, however, to those either of most novelty or
of most importance, as nothing is more tedious than a running
catalogue of everything, good and bad,in a great competitive
display, or the over-description of objects already well known to
our readers.

The steam-ploughing, in fields outside the yard, was, as usual,
well done, although more or less interfered with by the rain.
Messrs. Fowler's for light lands was particularly noticeable, and
was evidently just tne thing for much of the open friable soil
about Bury, all of which rests on the chalk, and is perfectly
drained by natnral watercourses, the surfaco being everywhere
undulating. Messrs. Howard’s tackle, too, and of which, by
the way, the Viceroy of Egypt, who visited Mesars. Howard's
stand in the show-yard, bas now about forty sets, gave much
satisfaction. Both tackles are now so well known as to require
but little r]escrigtion here, and that only for the benefit of our
many readers abroad. Messrs. Fowler pull their plough to and
fro between two self-moving engines, one on each of two oppn-
site headlands of the field, The plough, supported upon a pair
of wheels, is formed of eight or more single ploughs, rigidly
attached to the framing in two sets, one on either side of the
wheels, the respective sets pointing towards each other. The
framing is so bent at the wheels, and is 8o tipped in working,
that while one set of ploughs is in action the other are lifted
well off the ground, the latter being tigped down again for the
return furrow. The ploughs are pulled by a steel rope passing
round a drom under each engine, each drum having a continu-
ous series of jointed clips around it, and which clig the rope
with greater force the %rnter the strain upon the %loug X
Messrs. Howard also emE oy two self-moving engines; but in-
stead of a single plough they work both engines constantly, and
pull each plough halfway across the field, reversing twice as
often, for a given breadth of field, as Fowler, and doing twice as
much work, other things being equal.

The recent report of the Royal Agricultural Society on steam-
cultivation has shown that it is more generally practised, and
with better results, than many farmers were disposed to believe,
and the consequence has been that makers of steam ploughs
have received many additional orders, and are uow unusually
busy. The general introduction of steam ploughs is a matter
of great public importance, since they open up Jand which could
not be otherwise ploughed at all ; they go deeper into the ground,
and bring out latent qualities of nutriment to crops which horse
ploughs never reach, and in these and other ways they in¢rease
the production and lessen the cost of food. Let us hope that
under-drainage may keep pace with steam ploughing, and we
shall then be in the position to get the most out of the soil with
the least injury to its own energies.

But as for cultivating or working up ground already once
ploughed, and on which the sods are rotted, may there not be
cheaper and equally, if not more, effective instruments than
a double en?ne-taclde costing 1000/, more or lesa? Weshould
have been glad to have seen at work the rotary spader (Com-
stock’s), exhibited by Mr. J. T. B. Porter, of Lincoln, and which
has been already used on a number of farms, more especially in
Scotland. It is not the formidable machine which Mr. Romaine
made of his “rotary digger,” with his steam-engine travelling
over the field ; but is more in appearance like a hay-maker, but
narrower, far stronger, and made to work into instead of over
the §round. One of these implements, costing thirty guineas,
will break up the soil into a lignt porous seed-bed, to a width of

3 ft. or 8 ft. 8 in. at a working, and to a depth of 8 in., this

work being done by four horses. If it has all the merits which

we have heard ascribed to it, Mr. Porter should muke it more
widely known,

How common the traction enﬁines have become! And how
useful they are, as well in the place of ordinary portable engines
as for drawing loads. They are more costly at the start, but
they are also nearly twice as powerful as portable engines of the
same nominal power. Messrs. Aveling and Porter, who inake
only traction engines, have already turned out nearly three hun-
dred, and there were two of theirs &t Bury, which had steamed
down by road, as Aveling’s engines always go to shows, at what-
ever distance. One was sqinnin about within a small circle in
the yard, and as completely under control as the most docile
horse.  Whatever objections may be raised to the pitch-chain
(for few now object to the single cylinder), no other engines do
their work better, if as well. This was unquestionably the case
at the Paris Exhibition, yet the jury in this class, with the dis-
cernment common to so many of the juries, put off Aveling and
Porter with a silver medal, reserving their higher prize for a
French affuir, far inferior in its capacity for real work.

Clayton, Shuttleworth and Co. exhibited at Bury a traction
engine, in which each driving-wheel is driven by a six-horse
*“ engine” (or cylinder and moving parts), geared down to the
proper speed. Each engine has an overhung crank, and as the

- shafts of both engines are in line, their crank-pins can be coupled

by a drag-link carried for the purpose. We cannot commend
this arrangement. If a single cylinder can be depended upon
(and it is well known that it can be) to drive a single wheeﬁoit
can equally drive both wheels. Or if double cylinders be pre-
ferred, it would be simpler to have but a singlé crank-shaft,
with but one bearing outside of each crank, and with no drag-
link. The separate engines (the drag-link not being coupled on)
enable the locomotive to be turned readily around short corners,
but this can be done with quite as little trouble by employing
the usual driving-pin in each wheel, and removing the pin on
the side towards which the engine is to turn. It might, too, be
an over-nice watter for a driver to always work two independent
engines in unison, and even with the drag-link coupled on, it
ntn;ght be found that one engine was doing more work than the
other.

Suvage's traction-engines were not well desigoed, and are
uufit for regular work, and wholly unfit for heuvy work. It

counld do no good to any one but Mr. Savage to point out their
defects here, and, now that he has actnally made his engines
we must leave him to gain wisdom from experience.

Turner's traction-engine, with spur-gearing between the
crank-shaft and driving axle, and steered from the foot-plate,
was well made, and was remarkable for its reversing-gear with
a single eccentric. This we will not now attempt to describe,
as Mr. Turner has promised us & drawing of it, which we shall
engrave. :

Underhill’s traction-engine was a wonder for its curious zig-
zag wheels, which cat up the ground in fine style. While
other makers have sought to get all the bearing possible for
their driving wheels, Underhill has vandyked his on both
edges by cutting out great gores from the rim, so that what is
left is of the famons pattern of the Virginia snake-fence. Mr.
Underhill may not have thought of it, but this wheel is a de-
cided evasion of the Locomatives Act, and we wish him well back
from Bury to Shropshire with his engine, and that nobody will
ﬁull bim up before the beaks, ay nr:iy one clearly may, and have

im fined and possibly reprimanded. But the most curious
traction-engine was a disguised nondeseript affair by Crowe, of
Gaywood, King’s Lynn. It was a combined truction-engine and
thrashing-machive. Heaven and Mr. Crowe can only know
what sleepless nights were spent in scheming, and what cash

| was disbursed in making, this formidable contrivance, which,

according to a printed placard, has actually done seven duys’
thrashing. Mr. Crowe himself says seven days and a kalf, and,
with his permission, a well-known and waggish agricultural
engineer has rectified the record by a pendmgb the “%” in
pencil. Mr. Crowe, with paternal fondness, observes in his
placard that the machine is the best for its purpose that he has
ever seen in his thirty-five years’ experience. If, however, it were
really desirable to combine a steam boiler, engine, and thrash-
ing-machiue in one, it would have been done long ago. Indecd,
Messrs. Tuxfords once made much the same class of machines.
But it is not desirable to have a boiler built in under the wood
framing of the thrashing-machine, the wood becoming in time
dried to tinder, if not loosened at all the joints by shrinking;
it is not desirable to have a boiler 80 near the straw and chaff,
and it is no¢ desirable, whenever any little repair is required to the
engine or thrashing-machine, to lay them both up at the smith's.
As well might man and wife be coupled by a nataral ligament,
from birth till death, like the Siamese twirs.

Mr. E. E. Allen’s compound engine was not exhibited, as has
been usual at so many agricultural shows. What has become
of it? And the Reading Ironworks Company have given up

 Lenoir's gas-engine, and it was not shown, as it usually is.

And there were no steam fire-engines, although even in Bury
one or more should be provided, and there are Norwich, and
Yarmouth, and Ipswich, and Colchester besides, all in the same
district.

But the Reading Ironworks Company exhibited a fixed en-
gine on the Corliss principle, with t‘Eencer’s and Inglis’s im-
provements, and we are glad that this old establishment has
taken up so promising a tyse. We only regret that it was
not tried at tge brake, nor” do we know why it was not, the
diameter of the cylinder, 114 in., being within the society’s
limits for trial engines. There are two induction and two ex-
haust valves, all vibrating on circularly bored seats, the two
former, one at each end, on the top of the cylinder, the two
latter beneath. The four valves are worked from a single ec-
centric, the exhaust-valves being always in motion, while the
steam-valves are released from their valve-spindles at a point,
in the stroke, regulated by the governor, and are then closed by
springs. We shall shortly publish drawings of the Corliss valve-
gear, as applied to the engines of Messrs. Salt’s great mill at
Saltaire, Bradford. It has the appearance of complication, but
is, in reality, cheap in construction, easy of adjustment, and
seventeen years' experience iz America, where there are now
more than a thousand Corliss engines at work, up to 60 in.
cylinders, has proved it to be durable and certain in its action.

he valves have the least possible movement, except when
actually traversing the width of the ports they are intended to
cover, and then, on the contrary, their movement is more rapid
than that of ordinary slide-valves. And during this portion of
their movement they are always in equilibrium, the pressure of
the steam being practically the same above them and beneath
them. No other engine has valves working so easily, unless it
be with double-beat valves. And, within pretty wide limits,
say, from a given power to five or even ten times that amount,
according to the variation in the work being done, the engine
rups at a perfectly uniform speed, working more expansively the
lighter the load. “The adjustment of the expansion to the vary-
ing work being done takes place independently at every stroke.
For the varying work of fixed engines, where employed upon a
farm, no engine is better adapted than the Corliss type, and we
are glad to see it at last brought directly under the notice of
farmers. : .

Whitmore, of Wickham Market, who got no prize for mills,
exhibited a corn-mill and dressing-machinery in work, the former
driven by a horizontal trunk engine working an upright shaft,
the connecting rod moving in a horizontal plane. This, it is
alleged, saves gearing, a strap being taken direct to the pulley
on the mill spindie ; but there is no necessity for a trunk engine,
and a twisted belt works quite as well from a horizontal shaft.
The thirty-two pairs of stones in the City Flour Mills (Hadley's),
are all driven by twisted belts. The trunk engine and the up-
right shaft, with its upper bearing sniported inamass of timber
framing, are objectionable. The fiywheel, it will be understood,
revolves horizontally beneath the floor. .

Wilkina's patent cast-iron grinding-mill, an adaptation ot an
American ipvention, is begzinning to attract the attention it de-
serves for its extraordinary efficiency and durability. In ordi-

mills a great proportion of the power is expended in useless
friction, which is furthermore positively injurious by heating
the flour. In Wilkins’s mill 20 bushels and upwards of corn are
ground per honr, not into the finest baking flour, but into fine
food for cattle, and it is now used for grinding chaff, at the rate
of 16 sacks, or 64 bushels, an hour, the grinding breaking the
knots in the straw which has been cut, and which are indi-
gestible in the stonachs of beasts. Tbe same mill is now used
for grindiog coal for fuunders’ use, and for calcined moss as used
by the dyers, and, indceed, for almost everything that is pulver-
uvle. “Lue mill consists of & bLorizontal drurh of a sugar-loaf

shape, its surface cut into longitudinal or rather slightly spiral
grooves, so as to leave intermediate ridges of a blunt saw-tooth
section. The drum works nearly in contact with a correspond-
ing concave, with like grooves and ridges of an opposite spiral.
The drum and the concave are of hard white cast iron, about
1} in. thick, and of much the same quality used in making the
famous Palliser chilled shot, The edges of the ridges on the
drum are skimmed by & turning tool to bring them to a perfect
circle,'and the mill thus made, enclosed within a case, and fed at
the smaller end of the drum, is ready for work and will go on
for years. . :

Richmond and Chaudler had a stand with chaff-cutters, but
why do they never, as the makers of Carr's disintegrator, ex-
hibit that also? We lately described this machine, which is
wonderful both for its efficiency and simplicity, breaking up
cloggy earths, clays, superphosphates, &c., into the finest
powder. The machine is not known to one-tenth the extent it
should be.

Blake's stone-breaker was one of the greatest attractions ot
the implement-yard. This, too, is a machine not yet known
according, to its merits, and although it has been made these
seven years—five years in this country—we have never seen it
exhibited at any show before. It breaks any kind of stone, even
in good-sized boulders, into pieces of any desired size, and at a
cost of not more than 3d. per ton, the machine exhibited getting
through 40 tons per day, when driven by a three-horse engine,
and any other size, larger or smaller, canof course be made. There
is no more work for paupers or poor labourers in breaking stones,
for even able-bodied paupers’ labour costs 18d. per ton. Our

at ironmasters in the Cleveland district and in North

ncashire are using the machine to break ores, limestone,
calcined cinder, and slag for road-making, and it is in con-
siderable use for breaking copper ore-stone, flints for glass-
making, and for ordinary road-metalling, railway ballusting,
concrete, &e,

Crosskill’s bone-mills, which took all the prizes in their class,
have their gearing exposed, and keyed upon the shafts by hook-
headed keys or spikes. At the Battersea show, five years ago,
an attendant of these mills was caught in the sleeve by one of
these spikes, and his arm drawn into the gearing and out of his
body! * Will it be believed that he is yet (or lately was) alive?
One of the provisions of the Factory Act ought to be extended to
bone mills, that of fencing the gearing.

Wilkins, of Ipswich, exhibits what appears to be a capital
machine—quite a new one—for cutting ksparto grass for paper-
making. Tbis grass—a sort of vegetable wire, for it has no pith —
well nigh defies the chaff-cutters. So Mr. Wilkins, who makes
this machine for Mr. Lloyd (of Lloyd's Weekly News, and who
makes his own paper, at Bow, largely from Xsparto grass), has
resorted to sharp circular cutters ot equal diameter, but revolved,
the lower set four times as fast as the upper set. These cutters,
4in. or thereabouts in diameter, are mounted, about 1 in. apart,
upon parallel shafts, and the upper shatt has spikes which rake
in the §rass in regulated quantities, and with the stalks laid
perfectly parallel. .

Taongye Brothers, of Birmingham, exhibit one of Cameron’s
steam pumps, the first they have made. This is the simplest
of the class of pumps with steam-moved valves which has come
under our notice, and we have seen a good many varieties. At
each stroke the steam piston knocks open a small piston-valve
which admits steam to a larger piston, one on each end of the
slide-valve, and which work the latter by direct pressure of
steam. These pistons (to the valve) have no packing, and are
the simplest possible. They cushion perfectly. A handle on
the outside puts on the slide-valve at starting, in case it is not
well over to admit steam. The best test of steam pumps of
this class is to see, not how fast, but how slow they will go, and
we worked Cameron's 8o as to make but a single stroke per
minute, the stroke being but a few inchesin length. At these
very slow speeds the stroke is not gradual, but iutermittent, the
engine stopping to collect steam at the end of the stroke. The
action is certain at all speeds, and when working at fuli speed,
and with 1001b. pressure in the air-vessel, the suction-hose
may be suddenly lifted out of the water without the pistons
striking the ends of the cylinder covers. The parts are 80 acces-
sible that, although still hot with steam, and just after it bad
been working, we had it to pieces in hardly more than a minute.

Messrs. J. and F. Howard’s new steam boiler was shown, and
1o boiler, for fixed engines, offers such advantages to the farmer.
It cannot burst destructively, as_they say of the guns at Shoe-
buryness, and it can only burst in one or more comparatively
small water-tubes, and under enormous pressure, such as is
never likely to be accumulated in any boiler. Besides, it
effects a thorough circulation of the water, and even the worst
water may be used without choking or scaling, if the boiler be
frequently blown out. And it gives good dry steam, and, when
fired slow and carefully, gives a high rate of evaporation, being
as economical in fuel as any other boiler, although it was not
designed with especial reference to this single ohject. We have
had occasion to examine this boiler, professionally, and can
speak of it with contidence. Messrs. Howard's own works,
well known as combining nearly every modern improvement of
attested value, are driven with steam from these boilers only,
and they drive a considerable portion of the machinery in the
English department of the Paris Exbibition.

Riches and Watt exhibit & neat steam drilling-machine for
drilling iron-work. ‘I'bere is a little steam engine, of 24 in.
cylinder and 24 in. stroke, driving a fly-wheel perbaps 9 in. in
diameter, and having a bevel wheel ou the crank-shaft. This
gears into another bev.] wheel of twice or thrice its diameter,
and on the vertical shaft of the latter is the drill-spindle. For
some reason, this machine was withdrawn from exhibition on
Tuesday. It is made, we believe, at a cost of 124, and for
many Kinds of work in an iron-ship yard or an iron-bridge
yard it wonld, we think, be foucd very useful.

Williamson Brothers, of Kendal, exhibited large blowing-fans
and centrifugal pumps. The construction of their make of
these machives is well known, and we need only add that the
workmanship was excellent.

E. and K. Turner exhibited one of Easton, Amos, and Son’s
centrifugal pumps, raising water to the head of a pipe, at the
bottom of which worked a small Jonval turbine, the turbine
case °flazed with curved glass sides to permit the uction of the
wheel to be seen. A single illustration of this kind does more
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than a world of description to enable the_agricultural mind to
comprehend the principle and, after this, the value of this
beautiful machine, so inexpensive and easy of application where
water power is cheap. On Lord Radnor's estate, near Folke-
stone, one of the late Mr. Rickard Roberts's turbines—a very
small affair too, not much larger than a good-sized Stilton
cheese-—drives the barn machinery on a 45 ft. fall of water.

The leading agricultural engineers exhibited circular-saw
benches, and one London maker sent quite a collection of wood-
working machinery. Farmers, however, do not want much of
this kind of machinery, and can hardly afford to pay Loudon
prices. Much cheaper and equally serviceable machinery is
made in the ﬁovinoas. The provincial makers, however, who
make this machinery a specialty, and we may name Robinson and
Son, of Rochdale, never exhibit at the Royal Agricultural
Society’s shows,

- How was it that Holmes and Son’s steam thrashing machine
took the first prize, and that makers of much h’iﬁher repute
came second aund third? The trials, no doubt, showed that
this machine took less power than the others; but in its present
form, with its small journals, rambling structure, and profusion
of belts, it is not one, surely, which the judges would recom-
mend to the farmer in preference to Clayton and Shuttle-
worth’s or Ruston’s.

We have already spoken, both in the present and in other
articles, of the engines, but we may still add a few words here.
Nalder’s was remarkable as a high-speed engine, having but a
2 ft. 9in. fly-wheel and working at from 220 to 240 revolutions
per minate. The single cylinder was 8 in. in diumeter, and the
stroke 12 in., so that the piston speed was from 440 ft. to 480 ft.
}aer minnte. The makers, however, were not halt clever enough.

n seeking to introduce high-speed engines, with all the
prejudices of farmers against them, they sheuld have sought to
maie them especially economical. Iustead of this, the steam
was cut off anly at half stroke, there was no steam jacket, no
feed-water heater, and the firing was not the best. So the
engine consumed 7 Ib. to 7§ Ib. of coal per horse power per hour,
instead of 24 lb., as in the Reading engine, and 3lb., as in
Clayton’s. High speed is a condition of economy of fuel, but
Messrs. Nalder have rather shown the contrary.

Garrett and Sons exhibited some enormous portable engines,
more resembling in bulk the locomotives of the Great Western
Railway. Still such engines are sometimes required, and those
shown were well made. By the way, did we not see one of the
engines of this firm numbered 19700dd? Their highest number
at Salisbury, a few weeks ago, was less than 970. Have they
actaally made over 1000 engines since then? Or have they
clapped on a thousand to give a brisk appearance of business,
Clayton and Shuttleworth’s number being already nearly 7800 ?

e wish those rural engineers, Kinsey, Amies and Barford,
and Woods and Cocksedge, would not make their upright boilers
of two plates for the whole height, with two ugly lines of weak-
ness, in the shape of longitudinal seams, inviting explosion, all
the way from top to bottom. i

Eddington shows an engine to work to 120 Ib. pressure, which
is well up to railway practice. Tha boiler is made of Bowling
plates, the firebox V; in. thick, and olosely stayed. All this, we
may tell the farmers (and what we say will reach more than
5000 of them next week), means a very strong boiler, and
high pressures will yet become the rule rather than the ex-
ception. Eddington has the ugly manhole on the swell of the
firebox casing , but like a sensible man he rivets a_ thick ring
around its edge, according to the teachings of the Manchester
Boiler Association. Well done, Eddington! and stand up, two
places to the front.

At no former show of the society have there been seen so
many nor, W%y. so ingenious varieties of valve gear for
steam-engines. Thers is the Corliss engine; there is Ransome
and Sims's balance valve ; there is Underhill's reversin§ motion,
by which a single eccentric works the valve in both front and
back gear; there is Turner's, still more curious; there is
Ruston’s, a sensible contrivance for altering the rate of ex-
pansion, and which we shall illustrate next week ; there is Wallis
and Haslam's cam gear, the noisest in the whole show, but
which gives a sharp cut-off, and an exhaust open the whole
length of the stroke; und possibly there were other peculiaritics
which escaped us.

What constitutes exeellence in an agricultural labourer's
dwelling? A happy blending, we suppose, of opposite qualities.
Cheapness with comfort, for we will not speak of elegance, still
less fuxury. How we must pity the jurors of the Suffulk
Agricultural Society who awarded the premiwins to the com-

ting designs for labourers’ cottages, these designs being ex-

ibited at the show at Bury. The first premium of 25/ was
awarded to a London firm of architects whose name we do not
find in the Directory, and who do not conduct their business; we
believe, at 1, Park-lane West, as inscribed on their award
sheet. Their pair of cottages are to cost 170L  The second

ize design is that of Mr. Tuomas Shaw, of Birkenhead, ard is
or a pair of cottages to cost 190/ Whatever the real cost would
be, the second design isaltogether for a better class of dwelling
than the first. Still this may be a reason for not giving it the
first prize, for we really do not know but that to be too good is
on objection to designs for labourers’ cottages. .

Is it not time that the Royal Agricultural Society was inocu-
lated with a little new blood, and that the repeated prizes for
engines, and for thrashing and reaping nachines, and for chaff-
cutters, and bone-mills, and horse-rakes, and seed.drills, now so
regularly appropristed by old firms, and used merely as adver-
tisements, were revised, and new subjects for prizes introduced ?
The tardy steam cuitivation report was in itself a grand pre-
miam for steam farming, but we want prizes for reports upon
practical farming, with authenticated instances of success,
prizes for good engine-driving, prizes for agricultural discoveries,
the prizes not to be shoved over into quadrennial groups, but
to be awarded yearly by special juries well informed upon the
respective subjects. The machinery of the Agricaltaral Society
is hardly up to the demands upon it, and needs reform. There
should be more live thought in its proceedings, and less hum-
drum, jog-trot, routire work. It requires a strong ‘one-man

er’) and fewer committee-men to work this improvement.
E’x'cept as a vehicle for publicity, & sort of grand advertising
machine, the society is now doing but little good to agriculture.

ENGINEERS' TOOLS AT THE PARIS
EXHIBITION. " ' =

WE gave, in our first volume; a deseription of the
large engineering works of Mr. Richard Hartmann,
of Chemnitz, in Saxony, and mentioned it as being one
of the most important establishments of its kind
throughout Germany, and as a sample of a very well
laid-out and properly managed engineering workshop.
Mr. Hartmann’s works are principally employed in the
manufacture of engineers’ tools and locomotives, and a
special branch of this establishment is devoted to the
manufacture of textile machinery, for which this firm
has a great reputation and a wide-spread market.
At the Paris Exhibition all three branches of Mr.
Hartmann’s trade are resresented by very creditable
specimens, which have deservedly obtained a gold
medal from the International Jury. The group of en-
gineers’ tools exhibited by Mr. Hartmann consists of
several large and very powerful machines which amply
illustrate the great facilities and powers of production
of his establishment. The designs are professedly of
the English school, and they are selected from some of
the best models of their kind, and with regard to ma-
terial and workmanship they leave nothing to be desired.
The castings are sound and of a fine surface, and being
principally made of the best marks of Scotch pig iron,
with the best English coke employed in the cupola, we
consider it unneccssary to ask for further proofs of the
strength and good quality of the metal itself. Imsthe
wearing parts, steel enters largly into the construction
of Mr. Hartmann’s most modern tools. This material,
of course, is almost exclusively of German manufacture.
Its present price allows it to be used with comparativel
economical advantage, and it improves the quality an
appearance of the tools in many respects. With re-
gard to the workmanship shown in g:r. Hartmann’s
tools, it is one of the few which we would like to call an
honest exhibit. The surfaces, with the exception of
those which require scraping for the sake of accu-
racy, are all left with the tool-marks upon them,
just as turned out by the machines employed in their
manufacture. The tool-marks are broad and uniform
all over the surfaces, giving an unmistakable evidence
of the great power and reliability of the tool-machines
with which the exhibited articles were made; and in
this manner Mr. Hartmann has not ouly succeeded in
showing the good quality of the tools made by him,
but he ‘also proves that it is a very fine set of tools
which he employs in his own shop. Amongst the
tools exhibited by Mr. Hartmann, we notice a large
double-wheel lathe for turning and boring railway
wlheels when fastened to the face plates, which can be
driven each independent of the other, and also for turn-
ing pairs of wheels keyed on to their axles by gear-
ing both face plates, so as to move simultaneously, and
to produce no torsion upon the railway axle placed be-
tween the centres.  This lathe has 1.1 metres height
of centres, and can take a length of 2.3 metres between
the two centres. The total weight is 23 tons. Mr.
Hartmann has for a long time past adopted Mr. Whit-
worth’s duplex tool for his sliding and screw-cutti
lathes ; but for the latter machines he has added a rack
and pinion motion for sliding the carriage, instead of
using the guide-screw for this purpose. A large slot-
ting machinc and a shaping machine, with two inde-
pendent arms, complete Mr. Hartmann’s exhibition of
tools. It contains no special novelty, although Mr. Hart-
mann’s works occasionally produce very neat and useful
original designs, as an example of which we may name
the nut-shaping machine, exhibited in London in 1862,
and siuce then adopted in this country by several tool
makers. Mr. Hartmann has also been one of the first
to introduce the Whitworth standard screw thrcad
in Germany, and he makes a great quantity of screw-
ing tackle for the engiucering estal;]ishments of Ger-
plangaa.nd of Russia, thereby very materially assisting
in that very desirable object of creating an uniform
system of screw threads in all machine shops all over
the world.

NOTES FROM THE NORTH.
GLAsgow, Wednesday.

The Sewage Question.—The Aberdeen Town Council, at their
last meeting, approved of a report by one of their committees on
a scheme for the irrigation of certain sandy meadows with the
sewage of the city. To carry out the scheme a low-level sewer
will require to be constructed, from which the sewage of the low-
lying })xrts will be pumped up to & reservoir, the quantity
reqniring to be lifted being estimated at 100,000 gallons per day ;
and the comunittee was instructed to call for tenders for the
construction of 600 yards of intereepting sewer as a heginning.
The pumping-lift will be 7 tt., and the eugineer calculates that
10,000 gullons of water, per day, taken from the city reserver

in Union-pluce, with a fall of 120 ti., will supply the necessary

power to the turbines and pumps. 8300L is stated as the
probable cost of the limited scheme, and the council, with the
oit-quoted Craigentinny Meadows, at Edinburgh—which rent at
271. 8s. per acre—before them, anticipate it will be a remunera-
tiva one.

Clyde Trustees’ Works.—The extensive workshops of the
Clyde Trustees at Dalmuir, about eight miles from Glasgow,
which have been two and a balf years in progress, are now
almost completed. The site is very nearly six acres in extent,
besides which there are two acres upon which the trust intend
erecting houses for their workmen. The whole of the repairs
of the dredgors, ho%ger-barges, tugs, punts, diving-bells, &c.
which have ﬁitheno en distributed among the various ship-
building yards on the river, will now be concentrated within
these works. Opening from the river there is a basin 230 ft.
long by 200 ft. , and from the basin there extend two
slips, one 502 ft. in length, and as it is intended chiefly for the
repairing of dredgers, whose machinery projects below, there is
no centre rail, as that would have interfered with freedom of
access. The slip carriage is 134 ft. in length, and will catch
the vessel by the bilge and leave the space beneath quite clear,
The other slip is 240 ft. in length, is intended for the repairing
of pants, &c., and is to ba wroyght by hand-winches. The
large slip is to be wrought by hydraulic apparatus, for which
there is provided a horizontal high-pressure engine of 30 borse
R_ower, which is calcalated to raise a dead weight of 300 tons.

he carpenters’ and joiners’ shops, smithies, stores, pattern and
machine shops, &c., are very lete aud fully equipped. The
engine for the machine shop, and which in fact supplies power
generully over the works, is by Simons and Co., of Renfrew,

ouble-cylindered, working both high and low pressure steam,
and is of 60 horse power, nominal.

Improvements on the Forth.—The Burntisland Railway Pier
works, for which an act was obtained iu 1865 by the North
British Railway Company, are now all but completed. Begin-
ning at 330 yards eastward of the old pier, a new sea-wall
1000 ft. in length, with pier and loading slip inside, and with a
small lighthouse at the extremity, has been constructed. The
new erections form the hypothenuse of the triangle, of which the
railway and the old pier are the base and perpendicular. There
will be abundant depth at the lowest states of the tides, there
being a mean depth of 42 ft. at the entrance. Wagons can now
be run on to the steamers without the use of turntables, and
suving of time to the extent of two-thirds is expected in loadin®
and unloading. The works presented no great engineering
difficulty, altbough 115,000 cubie yards of rock had to bg
blasted in forming the pier and approaches. The steamers wile
have the advantage at night of an east and west line of lights,
in addition to the present north and south guiding line. The
engine, winding-gear, and slip have been constructed by Messrs.
MLellan, of Glasgow. The estimated cost of the works was
25,0004, though their actual value to the company must be at
least twice that sum.

Highland and Agricullural Society's Show.—Extensive pre-
parations are being made on Glasgow Green for the forthcoming
show. A space of 20 acres has been enclosed, and a very large
implement and machine shed erected. The display of machines
is expeoted to be a very full one, several leading makers, we are
informed, being busy preparing articles for exhibition.

The Gas Companies.—The annual meeting of the Glasgow
Gas-light Company—the elder of the two companies which
e{II{O{ the monopoly of lighting Glasgow—took place on Monday.
While proposing the usual dividend of 10 per cent., the chair-
man aunounced the intention of the directors to raise the price
5d. per 1000 ft., &.e. from 4s. 2d. to 4s. 7d., giving, as their
reason, the increased grice of coal over last year, whicﬁ he stated
to be 40 per cent., and a rise in wages of 30 per cent. He urged,
in palliation, that the Glasgow companies supplied gas of a
higher quality than any others in the United Kingdom, and
were the only ones which made no charge for meters. The
City and Suburban Company will, of course, follow suit. A
long-standing feud between the authorities of Hamilton and
the gas company of that town has resuited in the formation of
4 new company, the articles of association of which are now in
process of subscription. The gas-producing material brought
out by Mr. McKenzie, of Glisgow, viz., compressed coal-dust,
saturated with crude shale oil or petroleum, has been tried at
the Alliance Gasworks at Dablin, with results, it is stated,
equivalent to a reduction of 6d. per 1000 cubic feet of 16-
candle gas New gas-works were erected in Londunderry a
year ago; but the consumers were astonished, on the rendering
of their winter accounts, to find their consumpt in most
cases double what it was the year before, To save lawsuits
a leading case was taken and referred to arbitration, and it
has been decided that the compiny must redace their accounts
by 40 per cent. The arbiter—a civil engineer ot Dublin—accounts
for the increased consumpt by gross mismanagement of the
pressures at the works.

Sewing-machine Trade.—Last week we alluded incidentally
to the sewing-machine trade in Glasgow and the north of Ire-
land. The shirt trade, in which these implements are used,
has absorbed the greater part of the female labour which was
thrown idle on the downfall of the sewed muslin houses nine
years ago. Glasgow has become a leading depot for the manu- .
facture and importation of sewing-machines. In Londonderry
alone there are about 1400 sewing-machines at work ; the three
shirt-making firms of M‘Intyre, Hogg and Co., R. Sinclair and
Co., and Tillie and Henderson having among them 1200, all
wrought by steam. In these factories tho cutting out of the
work is also done by machinery. In Glasgow, on the 13th, & large
shoe-making establishment, in which inachinery was extensively
used, and in which 223 sewing-machines were at work, wus
completely destroyed by fire.

Leith.—We referred a fortnight ago to the income of the
Clyde trust and to the Leith docks. 'The Leith commissioners
have just issued their returns for the month of May, and these
show the port duties to be, fur that month, 53814, being an in-
crense of 1294/ over the corresponding wonth last year. We
note that the exports of coal from that port for the month were
G153 tons, increase 2714 tons; pig iron, 10,051 tous, increase
3767 tons; malleuble iton, 56 tons, decrease 104 tous.
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STEAM BOILERS, AT THE PARIS EXHIBITION.

CONSTRUCTED BY M. L. CHEVALIER, ENGINEER, LYONS.
(For Description, see opposite Page.)
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DESIGN FOR A CAST-IRON ARCHED BRIDGE.

Trx design exhibited b
Exhibition, of a cast-iron bridge with solid spandrils, has at-
tracted much attention from engineers, and has raised lively
discussion as to its fitness and good taste. This fact has in-
duced us to reproduce the design, in order that a wider circle of
English engineers may judge for themselves. Itis notoogutl,
different in its leading idea fromn that of Mr. G. G. Page’s
acce design for the Carlisle bridge, Dublin, although the
“details are, of course, different. masonry bridges the
haunches are necessarily solid, unless lighunelx by openings
after the manner of Willlam Edwards's famous bridge in Wales ;
bat ian iron it has been heretofore supposed that only open
spandrils, generally of tiie ugliest design, as in the Sohwark
and Vanxhall bridges, would answer. Yet why should not the
tym of an arch be solid, and enriched by sculpture, as well
a8 frieze of a Doric entablature? The question is, after all,
what will please, und in the present case the decision can only
be left to our resders.

RAILWAY AMALGAMATION.—Telegrams were received in
Glasgow on Tuesday night announcing the rejection by the Lords’
Committee of the 3Midland and South-Western Amalgamation
Bill.  Latterly public opinion had been setting against it, though
the committee have caused surprise by their assigning only a
general reason for the casting out of the Bills.

M. Georges Martin, in the Paris '

M. GEORGES MARTIN, ENGINEER, PARIS.

- CHEV{‘&LIER’S STEAM BOI.LERS:.f

E give, on the opposite , engravings of two forms of
stum-E:)iIer wmtmctgr by l‘ L. Chge?alier, of Lyons, and ex-
hibited by him at Paris. 'In the one boiler, that marked A in
Figs. 1 and 2, and which is shown in section in Fig. 4, two fires
are used, these being situated one at each. end of the main in-
ternal flue. The two fires are separated by a brick bridge, and
the gases from them into bent tubes communicating with
the main flue, and through them to the ends of the boiler. The
arrangement of the tubes will be seen from Fizs. 2 and 4.
From the ends of the boiler gases are conducted down to the
space below the boiler, where they act upon the two lower
barrels, and from this space they are led to the chimney.

In the other form of boiler—shown in section in Fig. 3,
and marked B in Figs. 1 and 2—one fire only is em.
ployed, this being placed in its wusual position at ome
end of the internal flue. This flue extends about two-
thirds the length of the boiler, and it is terminated by a tube-
plate, from which tubes lead to the boiler end. The gases are
conducted from the end of the boiler to the space below it, as in
the other form. Both'the boilers shown are seated upon cast-
iron bearings, and both bave a capacious steam-tube placed above
the main barrel, and connected to it by vertical tubes as shown.
One of the main features of M. Chevalier's boiler is that the
joints connecting the barrels and flues are so arranged that the

of cleaning. We

latter can be readily taken out for the p
. Chevalier's boilers

shall have something more to say about
and their working on a future occasion.

CoMMERCIAL MippLE MEN.—It notoriously takes a long
time to introduce mechanical novelties, however intrinsically
valuable, to the favourable notice of farmers. It requires well
informed agents, essed of tact, patience, and generally of
superior business capabilities to do 8o, and even these commonly
find the task a 'long and arduous one, and of necessity costly.
A co-operative association has been formed to sell farm ma-
chinery to farmers at wholesale prices, and we observe that
Messrs. Howard, of Bedford, have, and we think justly, declined
to sell their goods at all for this purpose, whereby a hard-work-
ing and deserving class of middle men, to whom the trade in
agricultural machinery really owes so much, would be dis-
gaced. Were it likely that the number of farmers ordering

irect would be considerable, or approaching those who now
buy from agents and travellers, the co-operative society would
deserve encouragement, but it is practically certain that but a
comparatively small number would avail themselves of this
means of lessening the cost of the machinery and implements
bought by them. Indeed, a much less number than at present
would buy at all, in the case of many of the more novel imple-
ments,
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ENGINE TRIALS AT BURY ST. EDMUND'S. YTABLE No. L—PORTABLE ENGINES WITH DOUBLE CYLlNDi_ER.S.-—'lsr Series or TRriaLs.

WE described, last week, the arrangements which had been by - R crm o [meg s g% g :
made at the show-yard at Bury St. Edmunds for testing the - E.}:. Size of %g- 5.§ °'§ & £°E §§ g g
various engines and implements submitted for trial, and we now 8 &2 [Cylinders.| £-3 CERN -] g |2k g |2 SEn
intend t:h give :%lmo accol::l:lt t:lt; the btmlg thﬂ;u:ivea. Acleord- ' §—, g g5 §_§ § wd E |Bg. %.E | oEE
ing to the conditions laid down by .the icmltural | .. MAKER’ AL -2 - i . =22 e |L& EQ | Sey
Society, the engines to be tested wmy(ﬁvidod igto thAgolm v MA S NAME. . 7 - - B S = yd | e n% 5-5- ) 5 EN 5»6 9S8 3.5 £
namely, fixed engines, potable engined with two cxltydemad { o et pEe L F BB gt GEL I FEE (8 Bgl g {gudBl.ee | EER
el o e Dbl soost wilh o lydecs jod ) v R :2, g gy (= F |Eg2d g 225822 | 555

vk s but i ‘6 convenient E] B =g S c > o 8 kO wE=]l B=a P
oafYs butit will be convenien 28 |C<E|A |4 | 435 |28 |<8a8 ¥ pNEE S55 | SEs
shtuld have been begun last in, | in. hré: min.[brs.’ S Ib,

| by Saturday; but the arrange- | Clayton, Shuttleworth and Co.| 12 | 15.12 12| 1279 | 110 | 1253 |4 0 |4 ¢ 97

enils werd nck’ ] 18 tiftte, and consequently no fair com- | Ransomes and Sims e | 12 | 1532 12| 1644 | 120 | 1344 |3 191 |8 “saf} 8.76
2. 1d bo made until the morning of yesterday week, | Tuxford and Son’s w | 14 [1422]|8 | 12| 1412 125 | 1238 |8 30" |8 28" & 4.04
and the proceedings being further delayed by bad weather, the | Brown and May 12 125 |73 12 1321 130 | 1374 |3 11 |38 22 | . 4.15
¢oncluding trial of the second series was not made until the even_ - - T N
ing of Tuesday lagt. The results of the trials were as follows: TaBLE No. IL—PORTABLE ENGINES WITH DOUBLE CYLINDERS.—2ND SERIES OoF TRIALS.

Co [ FI_XBDEiGm' e il TS i Re ¢ e i | e - e 5 —_ .

According to the published kist, twent: ﬁ;ed engines were | . §'§5§ Size of ."51 °_§ °§ E. ' g é-g '§§ 5 g
originally entered for trial, but of these only six were vltimately > |= 2 |Cylinders.| 2.2 -5 - 0 ©' § E2 g
tested. The engines were supplied with steam from the boiler Fe 55547 158 |25 (Tws g |Ezs | Es= °2E
belonging to the society, this boiler being arranged as we de- e N AME $algl B 25 | & 5. g«% 2 @ ‘:'é - Feg | gEE
scribed last week, and being fired by the representative of each MAKER'S NAME. 237|328 . 3 2| 38 g |33 <52 |SE8
maker in turn as his engine came under trial. By the society’s 2|23 E) 203 & g g8 .g &;u el = '§f g °a g E' g §.
rules, the diameter of the cylinder of each tixed engine tested was L[5 EES 8 B | H (FRY 248 |ES g5l 3 @s'g'é 28 "‘?s
not allowed to exceed 11} in., and the power was estimated at the g2|E28 5';% 2| x5 5—-'5 Eay B2 _E| £ [8 28 2| B2 8.E
rate of one horse power for each 10 circular inches of piston ZENRIEA|Q |B |<8c| ZCR [<58E] < [SUSE|Ass |O&S
ares, the power thus obtained being that npon which the allow- T . . : : x
ance of fuel was bused. This allowance consisted of 241b. of | _ . . .. in. | in. hra. min. hrs. mio. b
coal and 11b. of wood per horse power, an engine with a 9in, | Tuxford and Sons ... .. .| 141 2183 |8 [12/ .. 125 2 .8 317
cylinder thus baving allotted to it 8.11b. of wood and 8L Ib, of | Rsbsomesand Sis ... .| 12| 2218 1212695 120 | 1447 | 1 88 |1 59 |about jth| 3.35
coal. The mazimum pressure of steam permitted was 50 b, | Clayton, Shuttleworth and Co.| 12 } 2218 | 8 | 12 | 2611 | 110 1294 | 1 304 1 46 8.1%

r.aquxl:o il;:}:& gg comml;zncing each b:tial, the connexions | Brownand May ... .. ..[12] 1875 |73 12| .. 130 1 30 e 4.42

aving been e between the engine to be tried and the boiler, ;
steam was got up in the latter u ngtil the allowed pressure was TasLE No. IIL—-PORTABLE ENGINES WITH SINGLE CYLINDERS.—1st SerIEs oF TriaLs.
attaied. At the same time the engine was connected to the @ O L2 |s4E S¢S g8 e
friction-brake, and the latter loaded so that, when the engine - | 22 Sizeof |ES8%| €8 i 2tz 28 | §.§ 3
was run at its nominal speed, it would develop a dyna- B |22 Cylinders.| £ 5E| 53 |g& 2T E ‘g o sTL
metrical power equal to the power at which it was estimated by g O§ SEx 98 ib‘ 2 é ~g.§ = L - g.
the society’s rule. When steam had been got up to the re- MAKER'S NAME ] I .5'3-'5 2_2 . 2 8.2 @ SE - “eg | 8,
?nlred pressure, the fire was cleared out of the boiler, and a : &E .- “ g = % =2 B E 2w “8E | 50k
resh fire kindled with the fuel which had been weighed out for 555 | B, (eB3 FEE (&TEe| = [EZ8 =2 | 8 8
the trial; and the engine was then started, and run as long as £5| B8, | |§ 585 ELE S8R5 B |2Es% E2212 g
sufficient steam could be maintained to work it at its nominal 3% § &< | 2 £ Es5| 88y |2 = = £ s g- SCs | SES
speed. The lefvel tl)lf thelwuterin the boiler was noted at the com- ZE &<E A @ [958 =%ik <528 < mlfsacs | O&=
meucement of each trial, and it was required to be at the same level i i 0. |brs. min 1
at its termination. The time run by each engine was calculated not s 2 hrs. min. |bis-3
by the uc(.ual time which elapsed betweeu‘ého beginning and.end- %Kft‘?::i nS:(lil tgle;orth and Co.... g . g{ g ig légg }ég ig?i g ;I; 3 623 ‘1‘ gég
of each trial, but by the number of revolutions rec::?ed by the [ 7o Reading Ironworks Company| 10 | 10 10 | 18 | 10.05] 120 1935 |3 513 10 . 442
connter attached to the brake, this number, divided by the Rae nﬁd Sim: pany 10} 10 10| 18 10,87 150 155'5 3 113 4% t 4.05
nom nal number of revolutions of the brake per minute, giving W nﬁﬁﬁ: and So; R B S of14| 798| 120 176 {3 1°|2 58 . 47
the number of minutes of what was termed, for convenience, Brown and Ma i, st 81 9 14| 955| 120 | 1416 |2 223 | 2 4 4.97
+ mechanical time.” During the trials of the fixed engines, the Hﬂl" o Tnd ‘S Y e 8| 855 o1 14| 855 ’ 2 4 i 9 44 5.12
. bollex: was in all cases fed with cold water, and it is to this that M;:;‘;:n Soq:u:nd Co. s| 787 | 8} 12 130 . * é 29 5.63
! the diminished duty performed by the fixed engines as compared | R<von” Proctor and Co. ... .| 81 9.5 94l 12 | 9.8 120 1238 [2 %0 |2 26 . 5.75
with the portable engiues per pound of coal 1s to some extent Barrc?&s and Catmichael ... .| 7| 7.22 ‘89 13| 7.65 120 1271 |2 % 2 15 . 6.22
due. The loss of heut from radistion from the surfaces of the Charlés Barrell .0 . o ol 8| 81 914 | 89 125 131.2 1 511) Ez b - 672
steam-pipes, &c., was also greater in the case of the fized than Riches and Watts v .. .. 8| 7.65 | 83 12| 688 120 | 108 |2 15 |2 1} - 6.91
in the portable engines, although some of the makers, and | Gatchnool and Thompeon - .. g| 855 | ofl 12| 964 120 13564 |1 47 |2 . 6.95
Messrs, Clayton, Shuttleworth and Co. especially, took every L R. m F. Turner Pooft eev - 0] 10 1012 . 130 ’ 1 51 . 7.53
care to guard against this as far as posaibll::cby covering the | Nalder and Nalder ... ... . 7| 64 8|12 | 618 220 2125 | 1753 |1 4 ] 7.69
connecting steam-pipe and cylinders with felt 1aid cver them. | Phiyiv and Henry Philip Gibbons| 7 | 7.43 84|13 | 7.69| 125 | 1203 [1 31 |1 8.91
The powers of the fixed engines tried, together with the results W SP Underhillry P 6| 64 8|12 | 6.66 120 126 (1 24 |1 274 - 9.6
of the tral, e given in the annexed table, No. V., inwhichthe | William Pickford Wilkins ... ... 8| 64 | 8|12 | 5.88( 145 | 1334 |1 a0} |1 24 | = |10
e arranged in the order of the duty perform them, ; . ) : X 9
. :ml e oyne baied for b Ve e | Froderick Savage o o 81 832 | opl12| 851] 130 | 1342 |1 15 12.92
uttleworth and Co. was, like the other engines sent b — —
ﬁ:m,;gxcellelntly proron;:):, ed.an:lha beantiful §I e of{v::’i‘: TaBLe No. IV.—PORTABLE ENGINES WITH SINGLE CYLINDERS.—2ND SErIES oF TRIALS.
manship. It 18 a horizontal engine, with the cylinder an > (2834 . td | &5 - |Ba% £ £8 -
covers steam-jacketted. The cynl%nde’r bas short gtcam-pomg = ET 3; gl Sizeof 555 B& |°g& | £ QE g §. g &
shere being an’ exhaust-port for each end; and the slide-valve y |g2&8E Cylinders. £5E| 5 E < g [e5§ |8 SEL
is fitted with an expansiou-valve working on the back, the main £ |2 _R&E SEM 22 wg ] 3% R SEE
slide and the expansion-valve being each driven by an eccentric. MAKER'S NAME. agl= g g% FAE §-"': “£2 g |zt | feg Sty
1t bad been intended by the mhakers to run the engine at a speed _E 3"1’6 g 0 2% -8 <3 £ E"8 |sSE | REE
more greatly in excess of the nominal speed than that at which it 18 ‘g 58952 Sl 8| 8 'fg"’ g a8 o g = i35l woe | EEA
wa.:l actn:;ly w?rked during the r.rial,lbnt an objection havingbeen | . . B ’g"?c% @ & g Aé E‘q £ .E .3 g EED = gl £ 2 g% HE: 5 g’u £
made to this, the cccentrics were altered at the last mox o S83E 5 | |[<B | 25E |[<5sE 2 (Fus pope g8
and the engine run without any preliminary trial to tesTetrlllt; — el ki il B n i e L L = kL g; ~5% |OES
adjustment of the valves having been made. The speed of the en- . ' in. | in. brs. min. hrs. min. 1b.
ine having been thus altered necessitated its being worked with [ The Reading Ironworks Co. 10 15 10 | 18 | 16.06 120 1285 | 2 273 | 2 39 2.54
the governor .dlsc.onnected. At the reduced speed at which it Clayton, Shuttleworth and Co.| 8 12.15 9112 | 1822 120 1799 11 38} | 2 927 2.71
was"v'vorked,’lt will be seen by the table that tl}:: engine ‘“over- | Tuxford and Sons 8 12,15 9 (12|12 125 1235 | 2 16 |2 13} . 2.98
ran its nominal rate to the extent of & little over 16 per cent. Ransomes and Sims 10 15 10 | 18 | 14.79 150 147.9 (1 48} |1 47 3.64
When, as was the case at Bury, the boiler from which the steam | W. Allchin and Son 8 12.15 9| 14 | 12.36 120 1221 |1 40 |1 413 3.93
is obtained is of sufficient size to furnish an abundant supply | Brown snd May ... 8 12.15 9|14 ... 120 1 30} 4.41
without forcing the fire, ¢ overrunning” is a decided advantage, | Marshall, Sons and Co. ... 8 11.8 81 12 |. ... 130 1 20 495
as it lessens the loss of heat by radiation during a trial, by re- | Barrows and Carmichael ... 7 10.83 82 13 | 13.14 120 1457 |1 6} |1 20 e 4.95
ducing the time during which that radiation goeson. Inthe| Holmes and Sons 8 12.82 9} 14 | 13.02 o |1 18 |11 19 e 5.04
case of Messrs. Clayton's fixed engine, however, the actusl| Ruston, Proctor, and Co. ... 8 14.25 93 12 | 1448 120 1216 |1 144 |1 1 5:29
running time wag greater than that of any of the other com- | Charles Burrell ... . 8 12,15 914 | 1251 125 1287 | 0 5! 1 0 . 6.66
petitors, and the amounnt of overrunning was by no means ex- | Nalder and Nalder 7 9.6 8 (12| 10.89| 220 2497 10 513 | 0 b8} Py 6.8
cessively great, W. §. Underhill ... .. 16l 98 8l12] 9051 120 | 1132 |0 33" |0 50 7.99

The Bendm&.3 Ironworks Company’s engine, like Messrs. ) .
Clayton, Shuttleworth and Co.’s, was a horizuntal engine, with TasLe No. V.—FIXED ENGINES.

:he glmge: n'nqlcovers sleam-jacl;ettleg, and it was fitted with ' @ @ ] ra

somewhat similar arrungement of slide and expansio , Ei E i o= | £8 g 8 3 5
the maiu slide-valves, hfwever, having the pregsure :akaLv?ﬂ‘ =5 é‘ '2.? CSﬁz:lof %’éé ol §~§ ﬂ £3 § 8
the back of them by rings working against faces on the steam- 3‘3 c§ yinders:| g52 .:% =3 "5: E":E 58 P
chest cover. To enable these rings to be applied, without in~ £ 2% |———| t-g’ i" g § ° 5 g gE&
terfering with the expansion valve, the main sEde i8 in the form NAME OF MAKER, 22 w& . < &5 GEs | &%g g |z2% |£%s
of u kind of skeleton box, open at the ends. The pair of main = =2 8§ o2 | 582 ol g 2E| |BEE
valves, one for each end of the cylinder, form the side of this k-] .E" |58 e | g E“’E‘ SeE =8 3 S8m.. E E,Sn
box next the cylinder face, and the expansion valyes work EEgiERs| 5|2 $C5 | B8. | Bar g |§38%| 278
directly on the back of them, whilst the opposite side of the ZSE|N<E|A |3 | <88 | =58 ::g £ < [22E& S gs
ﬁxt hc:rl?;sd the riqgs tlc;aring at;iz.sinst the steam-chest cover. . ——=.2

ing engive, the cut-off is regulated b . hrs. min. |hrs. mi .
by au arrangement which we may p,ﬁ,’,bly de{c‘,?fegﬁ:“;gg; Clayton, Shuttleworth and Co. o 10 |10 10 120 [ 11.66 110 1283 2 42 ; 9 " 4124
future tipe. The workinanship of the engine was very good The Reading Ironworks Company ... 10 | 13.22| 114} 20 | 145 100 1096 12 183+ 2 2 573
throughout, and it probubly would have made a still better run, | Tuxford and Sons... we |10 [T0 1107134 1057 | 125 | 1322 |2 14 |2 2'1% 5.92
if it had not been for one of the crank-shaf bearings runnini Deacon and Wood o 8 7.86| 87| 14 7.91 110 1106 |2 10} (2 113 6.4
rather hot at tho begioning of the trial. The fan, by which, as | J: J- Rawliogs ... .. w | 8| 78| 816 835 | 115 | 1215 |1 41f |1 47} | 781
we mentioned last week, the draught was maintained in the | Henry Kinsey . 10 |10 10116 | 10.98 100 1098 |1 37 1 46} 7.88
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zhimney of the boiler, also failed for some minutes through the
ipindle seizing, whilst the Reading Company's engine was being
sested, and thus caused the stesm pressure to fall about 15 Ib.
The fact of the cut-off being adjustable, however, enabled the
engine to be kept steadily at work, notwithstanding this fall of
sressure, at the expense, of course, of a certain extra expendi-
ure of steam.

Messrs. Tuxford and Sons’ engine wasanother good specimen
» workmanship. Like those above meationed, it is a hori-
ontal engine. The cylinder is steam-jacke'ted, and the dis-
ribution of the steam is effected by a slide-valve, with
;xpansion-valve wor kin%on the back. The engine worked very
iteadily and well ; but the pressure of steam was rather below
:he mark during the whole of the trial, the average pressure
srobably not being more than 47 pounds.

‘he engine sent by Messrs. Descon and Wood, of the Kennet
ron Works, Reading, differed from any of the others ex-
aihited, being a horizontal oscillating engie, fitted with a
veculiar arrangement of valves patented by the manufacturers.
lhe cylinder 18 provided on one side with faces formed on it

near tne end, these faces bearing aguinst the one side of an
»wcillating plate, the other side ot :f:ich it, in its turn,
against fixed faces on the engine-trame. These last men
taces have steam and exhaust ports formed in tbem, whi
it were not for the interpused plate, would admit steamn t
release it from, the ports iu the cylinder faces in thd same n
asin many oscillating engines in which the distribution of the
steam is effected by the oscillation of the cylinder. The inter-
2o0sed plate, however, has openings formed in it ; and having an
ascillating motion imparted to it by an eccentric on the crank-
shatt, it acts the part of an expansion-vaive, and effects the
cut-off at any desired point, according to the position in which
e eccentricis set. The arrang t is an ingenious one; but
we fear that the rubbing surfaces will be found to wear un-
squally, and that they will consequently be difficalt to keep
dchit after the engine has been at work some time.
Che two remaining engines, namely, that by J. J. Rawlings,
t dlelbourn, and that of Henry Kinsey, Nottiogham, were both
& the ordinury horizontal type, fitted with cominon slide-vulves
ind 10 expansion-gear. They were of good plain workmanship,
wmd construction gencrally.  Kinsey’s engine has a bollow
ase-plate, which serves as a water-heater, the exhaust stean
eing turned-into it; and this base-plate is of very neat and
substantial design, as, indeed, are all the details of the engine.

VUBLE-CYLINDER YORTABLE LNGINES

1 wis uase, asin that of the above noticed, the number of
rntries greatly exceeded that of the engines actually tried, the
former number being ten and the latter six. The conditions ot
trial were somewhat ditterent to thuse adopted for the fixed
engines. The pressure of steam permitted was 80 1b., and the

ywer of the engines wus estimated at the rate of one horse
power for each 9 circular inches ot the combined area of the two
istons. The engines had also to be tested with two different
Lds., the tirst Juad being snch that each engine, when working
it its nominal specd, developed a dynametrical power equal to
.hat estiinated by the rule just mentioned, and the second load
deing 50 per cent. in excess of the first. The method of
carrying out the trials was also somewhat varied. In the
case of the portable engines, each engine of whatever size
3ad an uniform quantity of 81b. of wood and §cwt. of coal
weighed out to it, as much of tiis fuel as might be necessary
eing used for raising steam to the working pressure, and
ihe remainder being weighed back, and tbe quantity thus re-
:urned noted. The engine to be tested being connected to the
riction-brake, and steam being up, the enyine was started, and
ron a5 long as it could work under its load at a proper speed,
re being taken that the throttle-valve was full open, and that
tne most possible had been made of the fire, or, in other words,
‘hut thefire had not Leen allowed to become dull, with a view
llowing the steam pressure to fall, and at the same tima
<ormng up in the tirebox a quantity of fuel which would be
wailable in the ensuing trial.

# hen the engine hiad been thus “ run down,” a farther supply

. coal was weiglied out tu it, the quantity being, for the first or
aght-load series ot trials, 141b. per Lorse power, estimuted by
‘he society’s rule, this corresponding, as we have said, in the

se of the double-cylinder engines, to 141b. for each 9 circular
wches of the combined area ot the two pistons. It was at first
utended that the samne allowance should have been made for
the second series of trials; but owing to the delays which had
\ place bLefore there second trialy were commenced, the
stowance was, to save time, reduced to 10 lb. per estimated
rarse power.  As the load on the brake had at the same time

screased one-halt, this allowance corresponded to 6§ lv.

roametrical Lorse power developed by the engine wher running
« its nominal sjeed. The time run by each engine was calculated

. the same way s in the case of the fixed evgines, and the
wsults of both series of trials, as far as the double-cylinder

/ines were conceind, are given by the annexed tables, Nos.
. and 1I.

(n the first series of trials tho best duty was done by Messrs.
Uiayton, Shuttleworth and Co.’s engine; hut in the second
series this engine fcll into the third pluce, a result to » great
»xtent due to the tire having become clinkered up during the

irl rt of the trial.  The engine wis in fact short of stean
laring the whole of the second experiment, and the pressure rarely
exceeded 77 lb. Like the statiouary engine by the same firm,
fessrs. Clayton's donble-cylinder portable engine is well
aesigned, and the workmanship is of the best cluss throughout.

2 cylinders are steum jacketted, and are moreover placed in

» upper part of the siokebox where the exterior of the
mckets are exposed to the hot escaping gases. This arrange-
nent has been long used by these makers with very good
reruits.  The cylinder covers are also jucketted. In their
mgines tried this year Messrs. Clayten m:d_ Co. hu\'e_add«d a

eam demne placed on the top of the firebux casing, the

am for the cylihders being tuken from this dome.
\he steam-juckets have & reparate communication with the
wiler, and f:om their position they must to some extent
et as soperhaters. The positien of the eylinders also
Bows of the vxhanst being cenducted away very directly.
[he arrangement of slide and expansion valve used on both
Wessrs. Clayton's portable engines tested at Bury was the

same as that employed on their stationary engine, anu che eccen-
tric working the e ion valve was shifted after the comple-
tion of the first series of trials, so that both their engines worked
with a later cut-off when driving the heavier than they did when
working under the lighter load.  In connexion with their port-
able engines Messrs. Clayton used a feed-water Leater, into
which a portion of the exhaust steam was turned. This heater
consists of a wooden box fitted with connéxions for the steam-
ipe leading from the exhaust and for the pump suction pipe.
That portion of the exbaust steam, which is not condensed by
contact with the water entering the top of the box passes up
through a number of small tubes, almost closed at their upper
ends, and sarrounded by a larger tube having a bell-mouth at
its upper end. Into this tuhe the water to be heated was con-
stantly poured by hand during the trials at Bury, this water
absorbing « portion of the heat from the stéam escaping through
the small pipes, before it entered tbe box, and Was brcught
directly in contact angement
is very effective, tl the boil-
ing pointy bt in e, be im-
practicable to keep 'r a canful
yor regular work,

In their single-cylinder portable engine the Reading Uom
pany have embodied most of the features of their fixed
engine already meationed. The expansion-valve, however
is mot acted on by the govermor, but it is adjustable by
baod whilst the engine in running. Towsrds the end of
the first trial the engine was, by thus altering the degree
of expansion, kept running until the pressure of steam
in the boiler fell to 181b. In the second trial the expansion
valves were not touched after the engine was started. The
duty performed by this engine on its second trial was the
greatest performed by any of the engines tested, the consump
tion of coal per dynametrical horse power per hour being, as will
be seen by referring to the table, only 2.54 Ib. We have ad
verted to this duty elsewhere in the Treunt number, so that we
need only say here that it speaks well for the design and work
manship of the engine, as well as for the care and judement
with which it was worked during the trial.

In Allchin’s engine the cylinder is placed in the smokebox
but itis not provided with a steam-jacket ; the expansion-valve
which works on the back of the main valve, is adjustable by hand
whilst the engine is running. The engine is carried on springs
at the tirebox end

of the apparatus
sume tine sucri
to the water.
ler portable engine
e class as that exhibited by them at the Varis
thich we gave an illustrated description in a|
(vrde_page 682, vol. iii.), We then described
the principal peculiarities of this class of engine, so that it will
not be necessury to dwell upon them here. Tlre cylinders and
covers are steain-jacketted, and the slide-valves have the pres
sure taken off the back by rings working against the steam
chest covers. The arrangement of main slides and expansion-
valves is, in fact, very simnilur to that which we have already
described as being used by the Reading Company, but, instead
of the back of each valve being titted with four small rings, one
large ring only is employed—a more simple
of the main features ot Messrs. Ransomes anu onns 5 envines
their feed-water heater, which is neatly
box. This heater consists of a copper vessel ot
of this vessel being connected with tihe exhaust by a short
pipe. The pump with which each engine is fitted has two in-
dependent barrels and plungers, both of the same size, one of
these pumps litting the water from the supply-tub and deliver-
ing into the heater, and the other drawing 1t from the heater
aad forcing it into the boiler. 'I'he water raised by the first
pump is delivered into the heater through a perforated pipe,
which throws it in fine streams through the exhaust steain us
the latter enters the heater. The pumps are fitted witha very
neatly designed arrangement of cock, by which the supply ot
water to the boiler can be regulated, and which euables eitier hot
or cold water to be pumnped into the fatter at pleasure. During the
trials at Bury, Lfmrs. Ransomes’s engines ran very steadily,
and did their work well. We give on page 49 (Fig, 1) some in-
dicator diagrams taken from the double-cylinder engine by the
makers previous to the trials, and these diagrams show an ex-
ceedingly good distribution of the steam. The full and dotted lines
respectively show diagrams taken from the engine when working
against loads corresponding to those used in the first and second
series of trials, the point of cut-off being in the one case at one-
eighth and iir the other at about one-fifth the stroke. ‘The pres-
sure of steam in the builer when the diagrams were taken was
77 1b. per squareinch. °

Messrs. ‘l'uxtord and Sons’ double-cylinder engwne was chietly
remarkable for the great size of the boiler, which far exceeded
that of any of the other engines. The cylinders, which were

laced horizontally ou the top of the firebox, were steam-
Jucketted, and the slide valves had expansivn valves working on
their backs. 7The arrangement of fecd-water heater employed
was similar in principle to that used by Messrs. Clayton, and
the temperature of the feed was generally from 200° to 210°.

The double-cylinder engine submitted for trial by Messrs
Brown and Muay was one of their ordinary engines without
special * racing” appliances, and considering this, its perfomance.
was exceedingly good. 'T'he cylinders, which were cast together
and placed on the firebox with the steam-chests outside, us in
Messrs. Ransomes’s engine, were not steam. jucketted, and the
slide valves were of the urdinary Rind, there being no separate
expansion valve. The feed-water was heated by turning a
portion of the exhaust steam into the vessel from the suction-
pipe of tho pump was led. In the course of the secoud trial the
belt connecting the engine to the briuke came off twice, and this
caused sume loss of time, and no doubt lessened to some extent
the duty that would have been performed.

SINGLE-CYLINDER PORTABLE ENGINES.

‘The trials of the single-cylinder portable engines were con-
ducted in precisely the same manner us those of the engines
with two cylinders; but the pressure of steam allowed was onl
50 Ib. per square iuch, and in giving out the allowances of co:uf,'
and proportioning the loads on the brakes, the power of each
engine was estiniated at the rate of one horse powcr for each ten
circular inches of piston area. ‘I'he single-cylinder engines, like
those with two cylinders, were each tested with two load:, the
second being 50 per cent. greater than the first; and the results
of the two serics of trials are given in the unnexed tables, Nos.
11L.and 1V. Woe shall muke u few remarks upon the engines in
the order in which they stand in the first of these two tables;
but the space at our disposal will not allow us to do more than
touch upon some of tiie nore prominent features,

‘I'he single-cylinder engines exhibited by Messrs. Clayton,
Shuttleworth aud Co., Messrs. Tuxtord ‘and Sons, Messrs.
Rausowe and dims, sud Messts. Brown und May, practically
embudied the sume priucipal teatures of construction us the

The engine senc ny Messrs. Marshall had a mishap, on the
7ing been. by some negli

1ence was

)t going a

soImmewnaL

10, and also

part of w

and it is intended, und
at a pressure of 80 1b

der

intend ¥e shall gerer any
de somptetion of the first trial
of s engine, some interestii.g
ex li¢ power to which the

engme could be werlad

the prebsure of steam
was increased to 7

to the brake, the re
sult being _ 1t 133 revolutions per
minute, tne dynametrical horse power
without inconveuience; there being an abundant supply of
steam. ‘I'lic engine was, as will be seen by the table nominall‘y
of 8 mly ; but Messrs. Luston, Proctor, and Co.’s
: cylinders than other makers in proportior

1o {ue ot their engines,
. In Jarmichael’s engine, the underside of the
cylinder 0 the steam, and a steam belt, equal in
width to about length of the cylinder, is also carried
round it. s gu_.xi«_]e«ll bya
louf wd is worked from
and vaw > curiuo uas the cy 3$MOKeDoX, out
w jacket. It sion Vi

8 a steamn

dome on tne top or tho

by a heater composed of

box. Catchpool and Thompson’s and
were of the ordinary class constructed by those makers.

The engine sent tor trial by Messrs. l‘zﬂder and Nalder, gro
bably included a greater number of peculiaritics of constructior
than any engine exhibited at Bory., It was specially intended
by the makers for working at a high speed; but the design isin
many respects defective. Thus the cylinder is not stean
Jjacketted, and the distribution is effected by an ordinary slidc
valve cutting off at half-stroke. ‘This lateness of the cut-of
renders it necessary to wire-draw the steam considerably when
the engine is rupning with a moderate load, and it is probable
that it was this, combined with want of protection for the cylin
der, which made the enyine take a comparatively low placein the
triuls at Bury., On Nalder’s engine the eccentric-rod, instead of
being coupled to the valve-spindle by a joint and pin in the
usual way, is connected to it by a flat spring which bends to
allow of the angular movement of the eccentric rod. A similar
form of attachinent is used for connecting the pump-rod and
plunger. The safety-valve lever is formed of a spring, so that n(
spring-balunce is required. We fear that this srrangement
allows the valve to have but a very small amount of lift.
The governor is of a peculiar construction, which we could
scarcely explain without drawings. The balls are carried by a
pair of spring arms fixed to the crank-shaft, and as they open
they shitt a sliding collar along this shaft, the motion of the
collar being communicated by un arm and light spindle to the
throttle-valve. The wheels on which the engine is mountec
have cast-iron bosses and rims and very light wrought-iro
spokes. The rims bave a number of slots cast through then
one between each spoke, these slots allowing the drags when
V“t on the wheel being secured by bolts passed through them

Vhen the engine is at work also it is securely fixed by connect
ing the top of each hind wheelto the bottom of the correspond
ing tront wheel by means of a pair of bars placed one on eacr.
side of the wheels aud secured to them by bults passing l_hroug
the slots in the rims. ‘L'he engine is ultogether one which win
well repay examination,

Of the remaining engines, those by Gibbons and Underhii arco

vater is heated
rcross the smoke
:rial engines

double-cylinder engiues by the same tirms, aud as we lave
already ulluded to these teatures, it will be unnccessary for us
to say more about them.  We, however, give un page 49 (. 2)
sume indicator diagrams taken from Messrs. Ransomes's single-
cylinder engive, when working against loads corresponding to
those under which it was tested ut Bury. ‘L'he disgrams shown
by dotted lines were tuken with the stcam cut off at one-third,
aud those shown in full lines with it cut off at one-filthh of the
strok -, the builer pressure being in buth cases 501b., and the

speed of thp engine 15U revolutions per minute.

| the ordinary class; and of Swage’s, which isa traction engine
! we have spoken elsewhere.  Wilkin's engine differs from any o

the others exhibited in the peculiur shaps of the firebox, which

is formmed by a gradual deepening of the boiler. The latter

thus has in side elevation u shape resembling that of a funnel,
" the barrel representing the spout and the enlarged portion the
| firebox casing. The firebox proper i3 thus entirely enclosed by
" a water casing. The back end of the boiler is secured by bolts,
"'s0 that by driving back the tubes the firebox cun be taken out
for the purpose of cleaning.
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ENGINES OF THE ¢“FRIEDLAND,” 960 H.P.: IMPERIAL NAVY OF FRANCE.
CONSTRUCTED AT THE IMPERIAL WORKS AT INDRET, FROM THE DESIGNS OF M. DUPUY DE LOME,
( For Description, see Page 51.)
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THE SOCIETY OF ENGINEERS.

A xEW society of engineers, a few practising on
their own account, many holding appointments under
local boards and public and private companies, and a
still larger number of whom are assistants, has been
growing up in London during the last twelve years,
and now numbers nearly 450 members. So far, all
the members, and many non-members of known ability,
have been invitedand often, indeed, pressed to con-
tribute papers for reading and discussion, and there is
both greater opportunity for, and greater freedom of,
discussion than it is possible to have at the Institution
of Civil Engineers. Although the papers read are but
seldom accounts by engineers of works actually exe-
cuted by themselves, but are more generally essays
upon various branches of engineering, and are some-
times speculative, they draw good audiences, and are,

on the whole, creditable to their authors and to the | gas

society. Lately the transactions have improved, and
some really excellent papers, worthy any professional
body, have been read, and in some cases very ably
discussed.  These, however, are but the ordinary
conditions of infancy and childhood in the lives of
such institutions, and no doubt the Society of En-
ineers, as a means of dissemina.ting rofessional
owledge, now possesses much r influence than
did the parent Institution, or Society, when its
founders first met, nearly filty years ago, at the King’s
Head Tavern, Cheapside.

The growth of the Society of Engineers has called
for sufficient permanent accommodation for its meet-
ings, and it is obviously desirable that it should have
some abiding place of its own. To this end it must
have the power of holding property, and of sui
and being sued. This can best be obtained by roy
charter, and one is now being besought. These are all
the privileges, too, which the Institution of Civil Engi-
neers now enjoys from the Crown. The Institution,
it is to be borne in mind, is not a royal institution in
any other sense than that it obtamed the privilege
from George the Fourth of suing and being sued as a
eorponterggdy, and of holding property to the value
of one thousand pounds yearly—pnvileges which
might, we incline to believe, be now secured by regis-
tration under the Limited Liability Act. The Institu-
tion has no power to enforce examinations, to grant
degrees, nor, therefore, to prosecute engineers practis-
ing without its diplomas. It exercises no other than
a moral control over engineering practice.

It will surprise many of our readers to know that
the petition for a royal charter, now preferred by the
Society of Engineers, is being opposed by the Insti-
tution of Civil Engineers, and that while a deputation
of the former body is to wait to-day upon the Presi-
dent of the Bcardy of Trade (of all public bodies for
the purpese!) to explain the real objects of the a&)li-
cation, a deputation from the Institution of Civil

ineers is to follow them, presumably with the
o})jel::t of undoing what they have sought to accom-
phish.

Whether the present application of the Society of
Engineers succeed or not, it will of course be repeated
ign:})posed ; and no more certain mode of securing its

_grant could be devised than the opposition of the
Institution. The latter, despite its position and the

respect which all engineers like to feel for it, is not a
homogeneous body. Indeed it is almost too large to
permit of sufficiently general discussion among its
members. There are members of council, too, whose
stubbornness, last year, in the matter of a new house
lost the Institution 25,000/. already subscribed. There
are members of council who have promoted a recent
deplorable scandal; dragging the Institution into a
matter with which, under the circumstances, it had no
tl?uilll)?i:’ and these same memll:ers, wl? have reawf Es
or believing, are opposing the application of the
Society ovfm%ngineergpf%rm%mly ggcumary powers
which, we apprebend, might be taken at will, under
the Limited Liability Act. We are wholly’at a loss to
discover what locus standi the Institution in this
matter. We can conceive of no ground, except that
of a narrow jealousy, upon whichit can act. And
we are certain that the great body of members, who
at present know nothing of this, would disapprove of
such action upon such a reason.

SUBWAYS.

CarITAL evidence was given, the other day, before
the House of Commons’ committee, charged, among
other things, with the consideration of subways. Dr.
Percy was asked to give his views upon the sabject,
and he did so, stipulating, merely, that he should
appear as an unpaid and independent witness. He
nearly knocked over Mr. Hemans’s hill by proposing
to try an experiment in the great subway in South-
wark-street. The committee accepted the hint, and
made the experiment on Saturday week. Two 1% in.

ipes were opened, and every opportunity afforded
%:: H::ion, and there were several gentlemen in the
subway with lighted cigars and candles to court ig-
nition. The onqy result of the escape of gas was a
perceptible current, due to the induced movement of
the escapinﬁ jets. Nobody was blown up. Then, also,
on one of the hearings, an inspector of the Imperial
Company was sworn to the effect that even where
there was the smell of gas it formed an explosive
mixture with air. This witness, however, was quickly
disposed of. He was first asked, “ What proportion of
gas to air can be detected hy smell?”” He couldn’t say.
“ Can the one-thousandth part be detected by smell #
He thought not, or was not sure. ‘Does an empty
main, having been in use, smell of gas when ex-
posed in the open air?”’ There was but one possible
answer to this, and the theory of the detection of
danger fl.)y the mere smell of gas was at once dis-
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THE PRIZES AT PARIS.

Tug more the awards of prizes at the Paris Exhibi-
tion are examined, the more they show the inability,
partiality, or neglect of the juries. There is not now
a better traction engine known than Avel.i.:xfg and
Porter’s, and theirs were the only ones which performed
reasonable tasks in the Champ de Mars. Yet they are
put off with a silver medal, while other exhibitors of
traction engines, English and French, are awarded
gold medals. Thwaites and Carbutt exhibit good
specimens of steam hammers, aod a model of the
largest steam-hammer yet made in England—that made
by them for the Bessemer Works at Crewe—a Rams-
bottom duplex hammer, having two tups of 30 tons
each. For all this they get a silver medal, and a like
medal is awarded to a little hammer of inferior design,
bi Tannett, Walker, and Co., of Leeds—a hammer
which had broken down when the jury saw it, and in
which the steam and exhaust pi , of common gas
pipe, were screwed into the cylinder without flanges,
stud-screws, or bolts. A well-known firm of makers
of wood-working machinery, who have done much to
improve that class of machinery since 1862, are dis-
missed with a bronze medal, while a Leeds firm of
tool-builders, who show nothing new, receive a gold
medal! Surely the prizes might as well have been
drawn from a wheel in a lottery.

ROLLING LIQUID STEEL.

TaERE are reasons for believing that the next great
improvement in connexion with the Bessemer process

ill be the rolling, or otherwise shaping under pres-
sure, of cast stecl in the liquid state. A strong pres-
sure or nip of the steel, just before setting, has a
wonderful effect upon its strength. Mr. Whitworth
is seeking to effect this by hydrostatic pressure. One
of Mr. Bessemer’s experiments, made long ago,
was that of pouring a small ladle of melted steel
between a pair of rolls, in rapid revolution. The
steel was rolled into a thin plate of extraordin
toughness, which could not only be "bent over

flat, but yet again across the latter bend, so as to make
a sharp corner of four plates in thickness, and this
without cracking. It might be difficult to deal in this
way with heavy teemings of metal, and it might be that
eac{ weight would require its own time, distance aj

of rolls, &c., to cool to the nice point at which, while
entering as a liquid, it would come out a tough solid.
Yet this mode of working steel is not unlikely to have a
great future, and after the miracles which have been
wrought in steel, and especially in Bessemer steel, it
is not, possibly, too great a stretch of the imagination
to look forward to the time when it will be shaped out of
the ladle, without all the costly reheating and hammer-
ing, and rolling which is now usual in the manufacture
of articles from cast steel.

THE PARIS EXHIBITION.
PaRrus, July 17, 1867.
THERE is nothing easier than to throw out a few
hasty remarks about the general lessons that the

engineering profession of this country, and our nation
at %may derive from the present Exhibition. We
have had many plausible statements of the kind laid

before us, and we bave more than once considered it
our duty to refute the assertions and conclusions pre-
cipitately arrived at by superficial observation. On an
occasion like the present, when the number of the ob-
jects of study and the variety of the branches of
science and industry to which they belong prevent all
possibility of inmediate generalisation, we can arrive at
corract conclusions only by industriously mastering
the details. We can in this manner only gradually,
and sttﬁg by step, climb up to a point of view sufficient
elevated to overlook a certain, even then still limited,
sphere, and ultimately by a succession of similar mental
operations we may reach the desired end. We have
for this reason endeavoured to collect in those branches
of our Pl‘ofessiou which are represented at Paris as
many of the most interesting facts as the limits of
time and space have permitted to publish. At present,
while continuing our accounts of the details, it will be
possible, from those that have been more or less fully
described already, to point out some of the more gene-
ral features which way be observed in the great
ensenble of articles of the same kind brought together
for comparison. To commence with coal, the first and
most important natural basis of our present engineer-
ing, we see_the indications of an increasing price of
this material in this country, while we notice an
increasing production and a corresronding diminution
of prices elsewhere. This cannot fail to alter the rela-
tive position of this country and its neighbours as far
as the direct trade in coal itself is concerned ; but we
at the same time can see the indications that from this
fact it does not by an{lmeans follow that our manufac-
turing superiority, which at one time was due to our
superior and abundant supply of coal, will be lost. On
the contrary, the same indications which prove to the
eye of the careful observer that coal is rising in value
and price show at the same time that science and skill
are doing their best to realise a greater economy in the
use of fuel, to utilise the dust and slack which for-
merly were thrown to waste, to gain a better heat-
ing effect by the employment of improved furnaces
and grates, to study the utilisation of waste gases in
the blast farnaces, to apply the principle of regenera-
tion for the more effective utilisation of heat, and ulti-
mately even to decompose the products of the volatili-
sation in the Siemens furnace for the purpose of
removing those which are mere absorbents of heat,
and leaving the combustible gases in a better condition
to act and give out their useful effect. We find in
steel manufacture the quantities of fuel used in the
roduction of steel reduced by the invention of the
semer process below one-quarter of the quantities
formerly employed, and in all these inventions and im-
provements, with the host of others that cannot be
named in that short space, we find compensation for
the fuiling resources of cheap fuel, and an ample com-
ensation in every respect it is, if it comes to actual
es, in the end. But that is not all. We find com-
pressed coal-dust formed into bricks of regular forms
exhibited in the British department, and we have no
doubt those exhibitions of superior articles of that
kind sent to Paris by other nations will, before long,
be made a lesson of for our own colliery proprietors,
much to their own advantage and to the benefit of the
public. We see in this simple fact another source
wherefrom to derive millions of tons of cheap and
excellent fuel from the very refuse and dust-heaps of
our collieries. The Swedes have shown us at this
Exhibition how a welding furnace can be worked with
damp sawdust, and we may in return show them, ere
long, how well such a lesson can be understood and
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appreeiated in this country. Only one necessity exists,
and it has hecome a condition sine gud non” for our
future national existence. We must not be slow to
learn. Let this, then, be one of the first lessons to be
drawn from the Paris Exhibition, and we belicve all the
others will teach themselves.

TECHNICAL EDUCATION.

THE Schools Inquiry Commission have published the answers
of various English gurors at the Paris Exhibition to a question
officially put to them as to whether they concurred in the
substance of Dr. Playfair's letter to Lord Taunton, which lately
appeared in the Times, and which was to the effect that the
continential nations were gaining great advautages over Great
Britain in consequence of a better system of technical education.

To this inquiry several replies been have made, and we give
the substance of most of these as follows:

From Jou~x TyspaLy, Esq., F.R.S.

I bardly think that an Exhibition in Paris furnishes the
means of accurately testing the comparative merits of English
and French education.

The si i i of t
worse represented than France.

Still on other grounds I would express a general concurrence
in the views of Dr. Playfair. The facilities for scientific educa-
tion are far greater on the Continent than in England; and
where such differences exist, England is sure to fall behind as
regards those industries into which the scientific element enters.

In fact, 1 have long entertained the opinion that, in virtue of
the better education provided by continental nations, England
must one day—and that no distant one—find herself outstripped
by those nations both in tke arts of peace and war, As sure
as knowledge is power, this must be the result.

nconv

port tends to render England

From EDWARD FrANELAND, Esq., F.R.S.

As a juror in Class 44 of the present Paris Exhibition, I was
not only forcibly struck by the want of evidence of progress in
the different branches of cnemical manufactures carried on in
Great Britain, but. still more o at the great advances made by
other natious, but more especially by Germany, France, and
Switzerlaud, in respect of such manufactures siuce the year 1862,
when, as a juror in the corresponding class, I had also an oppor-
tunity of comparing the chemical manufactures of different
nations.

I quite agree with Dr. Playfair in referring this want of pro-
gress in the manufactures of this - country chiefly to the almost
utter lack of a good preparatory education for those destined to
take part in industrial Fursuits. This great defect in the school
and college education of England affects the masters and mana-
gers of our factories even more deeply than the workmen them-
selves. The former have but rarely had ony opportunities of
making themselves acquainted with the fundamental laws and
principles of physics and chemistry ; they therefore find them-
selves engaged in pursuits for which their previous education
has afforded them no preparation, and hence_their inability to
originate inventions and improvements. It is true that such
men not unfrequently imagine themselves inventors, and the
yearly files of patent specifications abound with instances of their
so-called inventions. The great loss of time and money attend-
ing these futile patents would be rendered impossible by a very
moderate, if accurate, knowledge of chemical and physical
science.

In the polytechnic schools of Germany and Switzerland, the
future manufacturer or manager is mude familiar with those
laws and applications of the great natural forces which must
always form the basis of every intelligent and progressive in-
dustry. It seems that at length this superiority in previous
training is more than counterbalancing the undoubted advantages
which this country possesses in raw material.

From Joux FowLkR, Esq., Pres. I.C.E.

I do not quite agree with Dr. Playfair that a comparison can
be usefully made between Exhibitions so nearly together in
time as those of 1862 and 1867, nor that “little inventiveness”
and * little progress” in the peaceful arts have been lately made
by this country.

With these reservations, however, I muy say that I agree
generally with that which may be considered the substance of
the letter, viz., that foreign nations have made greater manu-
facturing progress than England siuce the Exhibition of 1851.

This, in fact, was the opinion which I publicly expressed on
the 8th May, at the annual dinner of the Institution of Civil
Engineers, and I have been glad to see a confirmation of it by
Dr. Playfair and others.

From James E. McCoxNELL, Esq., C.E.

1 agree with Dr. Playfair in his views generally, and am satis-
fied as to the comparatively small progress we have shown since
1862, and the great advance which continental nations huve
made during that period.

In the class of which I was juror for England (No. 63) I made
a very careful examination and comparison of our locomotive
engines, carriages, and railway machinery, apparatus, and mate-
rial as shown Ly this country, with the same articles exhibited
by France, Germany, and Belgium.

1am firmly convinced that our former superiority either in
material or workinanship no longer exists; in fact, there are
engines shown there mude in France and Germany equal to those
of the best English makers.

It requires no skill to predict that, unless we adopt a system
of technical education for our workmen in this country, we shall
scon not even hold our own in cheapuess of cost as well as in
excelience of quality of our mechanicul productions,

I found that on the Continent there are now a number of
workmen's schools established, in which a clever mechanic can
qualify himself for any scientific position in his business.

In England our mechanics’ institutions are more hke reading
clubs.  Classes are neglected, and, in consequence, when a good
workman is selected for a foreman’s place, he is generally found
wanting iu technical knowledge.

We have treated our workmen too much like a machine; but
this must be remedied if we are to maintsin our ground.

Having for about 25 years superintended large numbers of
English workmen, I can speak on this point practically.

Fully impressed with the great importance of this subject, 1
invited several of my brother jurymen and exhibitors to meet at
our hotel in Paris, to consider the best course to adopt in the
matter. At one of these meetings wo had the pleasure of Dr.
Playfair’s attendance. :

I may mention that I hear a movement has already begun to
draw the attention of the public in England to the subject, and
sums of money have been offered by individuals to assist the
object. It appears to me, however, that Government should tx}ke
the matter in hand, and the public funds should be forthcoming
to establish these technical schools, not in London, but in the
districts where the operations requiring such knowledge are
being carried on,

Thus there ought to be mining schools in South Wales, Staf-
fordshire, and Durham, and machinery and engine schools in
like manuer placed in Manchester, Glasgow, &c.

From Caprr. FREDERICK BEAUMONT, R.E.

Speaking only with reference to machinery, the department
with which I am immediately connected, there can be no doubt
as to the immense strides which foreign inechanical engineer-
ing has lately made, notably, I think, in the case of France and
Belgium, and by which they are rapidly overtaking the indus-
trial power of Great Britain. ]

My impression is that this advance has been greatly owing
to a successful copying of English designs, and to the use of
English machine tools. ~ Of course, did the foreigners merely
confine_themselves to copying, they would never surpass us;
but while following that which in our mechanical designs is
good, they are also secking (and that not upsuccessfully) to
apply theoretical knowledge in a way which, to my humble
Jjudgment, shows that they will soon have littie to learn from

us.

I would allude notably to the economical use of steam, though
no doubt their inventive faculties have there been quickened by
the high price of fuel on the Continent.

I trust I may not be deemed presumptuous in stating what 1
believe to be a very great want in England, viz., such an institu-
tion as the well known *¢ Arts et Métiers” of Paris. I know of
no national institution where the public of cur own'country may
study practical mechanics and the arts appertaining thereto.
Such a one would, in my opinion, be valuable not only to working
men and their superiors, but to engineers. 1t should be an
evidence of the most advanced mechanical knowledge of the
country ; and while teaching primarily through the eye by the
models and machines exhibited, it would naturally form' the
focus of other means of instruction by lectures, classes, &c.

1 apprehend it is only when taken up by Government that
such an_institution wonld assume proportions sufficient to be
really effective as u means of national education.

From WArINGTON W. SMYTH, Esq., M.A,, F.R.S.

Having gone carefully, as juror, through the objects exhibited
in Class 47 at the Paris Exhibitien, and having also examined
with much interest many of the productions in Class 40, as well
as other portions of the Exhibition, I am Lound to admit that
our British portion of the display was generally meagre and
defective, partly from tolerably obvions causes. I was not so
much struck by this lack of fair representation of muny of our
branches of industry, as I was by the decidedly greater pro-
gress ‘which had been made of late years by several of the
continental nations, and that, too, in several departments
which used formerly to be sid almost exclusively our
own.

As regards the broad question of technical education, I will
only add, that the greater proportional advancement mads by
France, Prussia, and Belgium in mising, colliery working, and
metallurgy appears tome to be due, not to the workimen, but in

eat part to lhe superior training and attention to the general

now ledge of their subject, observable among the managers ond
sub-officers of the works. No candid person can deny that they
are far better educated, as a rule, than those who hold similar
positions in Britain,

ed

From Davip S. Prick, Esq., Ph.D.

As far as relates to chemical pr ts, ider that the
exhibition made by Great Britain is = * deficient representation,”
and will not enable foreigners to form a correct estimate of the
nature aud extent of chemical manufactures now carried on in
this country.

In reference to the British exhibition of iron and steel, it
must not be overlooked that most of our largest ironworks are
unrepresented—Mr. Bessemer’s, Coalbrook Dale, Weardale, Earl
Granville’s Shelton, Ebbw Vale, Aberdare, Plymouth, and many
others too numerous to name; that Sheffield is only represented
b{ two or three makers—a fact that was considered so remark-
able at the time that space was applied for by intending exhi-
bitors, that it was brought to the special notice of the Asso-
ciate Commissioners invited to confer with his Royal Highness
the Prince of Vvales at the South Kensington Museum ; and that
what is shown in Class 44 is, as a rule, injudiciously exhibited,
contrasting Eainfu)ly with the taste and spirit evineed by the
French in their arrangements in the same class. Great credit
is also due to the French ironmasters for the skill displayed in
some departments of manutacture, especially in that of girders
—a branch of rolling to which our countrymen have not yet
seriously devoted their attention.

Those interested in the metallurgy of iron are much impressed
at the wido dissemination which tire Bessemer process bas at-
tained on the Continent as evidenced in Paris. ~In reference to
the rapid spread of this remarkable invention, it would be
instructive if the history of its introduction abroad could be
published. The treatment which our eminent inventor bas
received—more particularly in Prussia—if it were known,
might occasion grave reflections in the minds of Englishmen as
to how far they are justified in granting the protection of their
patent laws to the subjects of aii dom which shows so little
regard for the inventive genius of their own. More than this I

should not like to state. The finest specimens of Bessemer stee]

t

are exhibited in the Austrian department, and are from the
Neuberg works,

In connexion with these splendid achievements, it may be well
to inform your lordship what I have learnt from Mr. Bessemer
respecting the introduction of his process into Austria. Mr.
Bessemer informs me that the Government erected model works
of his process, and invited the iron and steel manufacturers to
inspect themn, and to forward samples of their pig iron, in order
to have them tested as to their adaptability tor the process.
The success of the enterprise is complete, and the Austrians
may congratulate themselves upon the brilliant prospect which
it promises for the development of their iron industry.

There is one little thing, however, which they have omitted
to do, und that is to reward the inventor for the great benefit
he has conferred upon the empire. Possibly a knowledge of the
history of the iron and steel manufactures in our own country
may have afforded both Austria and Prussia a plea as well
as a precedent for their injustice and ingratitude to British in-
ventiveness.

It is unnecessary for me to say anything respecting the exhi-
bition made by Eugland in ceramics, as an unanimous verdict of
approval has Keen given as to the manner in which our leading
manufacturers have supported the reputation they had acquired
at former Exhibitions. As regards the British exhibition of
orduance, there must bo many opinions as to the merits of our

uns, but as regards the display there can be but one, and that
18, that it redounds to the credit of the officials at the Arsenal.

Before leaving the subject of the Exhibition, 1 would wish to
state my conviction that it jis most important that these inter-
natioral competitions should not be allowed to degenerate into
a means for advertising, and that it behoves those who are
intrusted with their organisation to see that the several depart-
ments of industry are intrusted to men who take an active
interest in them, and are thus a guarantee that every endeavour
will be made to have them fairly and properly represented, which
is not the case on the present vccasion, so far at least as refers
to Classes 40 and 44.

In reference to the second part of Dr. Playfair’s letter, recom-
mending that an cfficial inquiry should be made into the means
“ by which the great states are uttaining an intellectual pre-
“ eminence among the industrial classes, and how they are
** making this to bear on the rapid progress of their national
“ industries,” 1 would beg to observe that I believa the sooner
we are acquainted with the facts the better.

Whilst ussenting to the proposition, I must distinctly state
that I do not agree with Dr. Playfair that the technical educa-
tion of working men is the most important method for the
maintenance of-our industrial supremacy. Thc information
gleaned by acting upon his suggestion would be instructive, and
great good would result from its application, but what is really
wunteﬁ for this country, and is of vital consequence to our future
prosperity, is & higher scientific culture of those who are likely,
in the natural course of events, to be naster manufacturers, so
that when discoveries are made they may fructify and not
stagnate or decay, as has too often been the case, tor want of
intelligence on the part of thoss who command capital and
works to perceive their merits; and that they, the manufac-
turers, may be able to appreciate and adequately remunerate
the scientific tulent that this country is, and always will be, able
to afford them.

I would add further, that no reformation bearing upon indus-
trial progress is more required than in the legislature, and it is
a reprouach to the country that sci i8 not repr d in
Pargxment.

It is only a few years since that our classic and commercial
statesmeu repudiated the idea of the exhaustion of coal in Lng-
land, whilst last year they,in a fit of alarm, organised a com-
mission to inquire into its probable duration.

It would be well if an investigation were made as to what
bave been the results of the teachings in science of the German
universities ; what Liebig has done for modern chemistry, aud
bow the system inaugurated by him at the small University
of Giessen has s throughout the world, and what benefits
have teyulted from it; what we owe to the teachings of other
chemists, the physicists, metallurgists, and geologists of those
excellent seats of learning.” "Whilst advocating the necessity
for the dissemination of scientific training in England, I must
not omit to bestow a passing tribute of commendation to the
success of those institutions of recent date, which were estab-
lished to supply a want that existed many years since. I
allude to the Koyal College of Chemistry, of which the late
Prince Consort was the president, the School of Mines, and the
colleges in the metropolis where scientific depariments have
been founded. Of the two former I can spesk from positive
koowledge. In the first named, many of the men who have
taught, and not a few of those who bave studied there, have
not only enriched chemical science by their researches, but
have lett a permunent mark upon the leading industries of this
country. I'P:om the School of Mines have emanated men who
in metallurgy and geology have greatly extended the application
of those sciences, nor is this to be wondered at, when we con-
sider the reputation of the professors under whom they have
studied. It is, however, a well-known fact that the public do not
rightly appreciate the education that this institution is capable
of affording, and that comparatively but few of the sous of
manufacturers avail themselves of its advantages.

Refore concluding, I would beg to call your lordskLip’s par-
ticular atteution to a plan proposed by the eminent chemist,
Professor Frémy, of the Institute. It is one most just and wise.
He proposes that young chemists of talent who are desirous of
devoting their time to the advancement of science, and therefore
for the benefit of mankind (and there are alwaysmany, not only
willing, but anxious to do 80), should be liberally supported by
the State.

In conclusion I must express my firm belief that extended
scientific education is of the highest consequence to us if we
wish to retain our present position in the scule of nations, that
it will mostly benefit the tuture master manufacturer, that it
must tend to elevate the social position of the intelligent work-
ing man, and to create & greater sympathy between master and
man than at present prevails, and it it do this, the evils which
shreaten toimpede, if not to paralyse, our national progress may
be averted.
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From J. Scorr Russert, Esq., F.R.S.

I have to state that in much that Dr. Playfair has said I
entirely agree, and that frona my own recent personal inquiries
into the state of technical education in Switzerland, Germany,
aud France, I have reluctantly come to the conclusion that it is
much more advanced in those countries than in ours.

As a juror in the Paris Exhibition, I have come to the con-
clusion that the higher class of education given in each of those
countries to the workmen in its skiiled trades, as well as the
superior professional education given to the higher clases of
men employed in technical professions, is evelxwhere vigible in
the works exhibited by those countries. And I attribute the
surprising strides those countries have been making for the last
ten years in many of the great staple branches of mechanical
construction and ‘manufacture to the admirable scientitic and
practical training which the Governments of those countries
provide for their working classes. .

The fourth great International Exhibition has afford an excel-
lent opportunity for marking the relntiv:a‘})rogress of different
countries in the arts, manufactures, and trades which contribute
to the wealth and power of nations. We have especially noted
the progress of other nations in thése mechanical and construc-
tive arts and trades in which, in 1851, England exhibited pre-
eminent excellence. We have to record that in many of these
some other nations appear to have made much more rapid pro-
gress than ourselves, so that we are relaticely falling off. And
we especially note that our falling off is not in unimportant de-
partments, bat in some of those which had formerly constituted
our staple excellence. i .

We have to specify that those branches in which other coun-
tries have now shown more rapid advancement are somne of our
own t manufuctures of steel and iron, steam machiery,
locomotive engines, and tools and facturing inery in
general. We do not say that in all of these other nations have
excelled us; in some they have not yet equalled us. But what
we do feel, and therefore frankly state is, that their progress
bas, in the last sixteen years since the first Exhibition of 1851,
been remarkably greater than ours.

There are other branches of arts and manufactures in which
poesibly the reverse is the cise. Glass and pottery, and the
arts of design and construction of beautiful patterny, both in
form and colour, have made remarkable progress throughout
England during the same period ; we theretore coufine our pre-
senit remarks to the mechanical and coastructive arts, not com-
monly called fine arts.

Dissatisfiel with our national progress, we have naturally
turned our minds to search for the cause of the progress of
other nations and for the cure of our own deficiency. e find
that during these years some nations have been occupied in dili-
gently promoting the natiooul education of the various classes
of skilled mechanical workmen, for the Eurpme of fliving skill
to the unskilled and rendering the skilled more skiltul. We
find that some na‘ions have gone so far as to have established
in every considerable town technical schools for the purpose ot
teaching all the youths intended to he craftsmen those branches
of scieuce whicg relate most nearly to the principles ot their
future craft.  Workers in metal are taught the nature of the
mechanical powers with which they will have to work and the
chemical properties of the muterials they will have to operate
upon; engine builders are taught the principles of heat and
steam, and the nature of the engines they have to make and
work ; shipbuilders are taught the laws of construction, hy-
draulics, aud hydrostatics; and dyers and painters are taught
the laws of chemistry and coluur. Al skilled youth are taught
geometry, drawing, and calculation; and in many countries
every youth who shows great talent in any department is pro-
moted to & higher traicing school, and there educated ut the
public cost.

Besides these local schools, other countries have technical
colleges of a very high class for the education of masters and
foremen in epgineering, mechanics, merchandise, and other
practical and technical professions.

We have not failed to notice that it is precisely those nations
which have been systematically giving a course of preparatory
training and education to their population in their skilled trades
that have shown the most marked progress in national industry
in these successive Exhibitions.

Prussia, Switzerland, Belgium, France, America seem to make
progress in proportion to their excellence of educational training
—Prussia in steel, iron, and general enginecring work ; Switzer-
land in scientific engineering, machinery, and watch and tele-
graph work, and in textile manufuctures; Belgium in metal
working and mechanical trades; France in metal work, and in
steam engines, engineering structures, naval architecture, and
steam navigation. All these pations seem to exhibit growing
skill and progree in proportion to the excellence of the education
and training they give to their manafacturing population.

1t becomes, therefore, a serious national question for England
and the English, whether they have or have not been wise in
neglecting to take adequate measures of 4 national character for
the complete technical training of all the youth destined to
skilled trades and occupations. By this training we do not on
the one hand mean elementary education, nor on the other
hand do we mean any substitute for a practical working ap-
prenticeship. We mean a schooling midway between the ele-
mentary day-school and the workshop, which the youth should
enter after he knows reading, writiog, and counting, in order to
learn to apply his reading, writing, and caleulation to the pur-
pose of acquiring such knowledge of mathematics, mechanics,
mineralogy, chemistry, drawing, &c., as shall fit him more aptly
and perfectly afterwards tolearn and to profit by the teaching of
the workshop and the office. It is unquestionable that appren-
tices to trades, coming into the workshops with this preparation,
will make greatly more rapid and certain progress than these
who enter direct from the elementary school.

. But in England we can scarcely as yet be said to possess sach
schools..  Certainly they are not unitormly distributed over the
towns of England; and it seems that in no country have they

VIN DICATOR DIAGRAMS: RANSOMES AND SIMS’ PORTABLE ENGINES.
' (See Page 45.)
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From Jaurs Young, Esq., of Bathgate.

I am bound to say that my experience accords with that of
Dr. Lyon Playfair.” So formidable did the rate of progress of
other nations appear to many of us, that several meetings of
jurors, exhibitors, and others, took place at the Louvre Hotel
on the subject. The universal impression at these meetings
was that the rate of progress of foreign nations in the larger
number of our staple industries was much greater than our
own. But it must be stated that a large number of our first-
class machine and other manufacturers are not exhibitors in
Paris, whereas other nations, I belisve, have taken care to
bring forward their very best; still, the great progress of other
countries is evident. The season for this increased rate of pro-
gress is the excellent systemn of technical education given to the
masters of workshorc, sub-managers, foremen, and even workmen.

England for a long time excelled all other countries in the
finish of her machines; bat now we find that foreign machine-
makers are rapidly approaching us in finish, and, having skilled
and intelligent labour cheaper than ouraclves, are progressing in
all the eleinents of manufactaring.

Permit me to use my own case as an illustration. Originally
I was a working man, bat have succeeded in increasing the range
of manufacturing indastry. The foundation of my suczess con-
sisted in my baving been fortunately attached to the laboratory
of the Am{euonian University in Glasgow, when I learned
chemistry under Graham, and natural philosophy and other
subjects under the respective professors. This knowledge gave
me the power of improving the chemical manufactures into
which I afterwards as a servant, and ultimately led to
my being the founder of a new branch of industry, and owner of
the largest chemical manufactaring works of the kingdom. It
would be most ungrateful of me if I did not recognise the
importance of scientific and technical education in improving
ans advancing manufactures. Many men without such educa-
tion have made inventions and improvements, but they have
struggled against enormous difficulties, which only a powerful
genius could overcome, ard they have heen sensible of the ob-
stacles to their progress. Stephenson, who so greatly improved
locomotives, had to be his own instructor, but he sent his son
Robert to Edinbargh University, and the son did works at least
as greatas the father, and with far less difficulty to himself.

‘I'he improvement in locomotion has necessarily created great
competition in the industries of the world, and unless we add
skilled instruction to manual labour, England connot expect to
maintain her position in the industrial race.

THE CINCINNATI SUSPENSION BRIDGE.
(Continued from p. 23.)

WHEN the Cincinnati excavation was commenced, a strong
oak sheet piling was driven alongr the river frent, to guard
against the pressure of water. This, together with a solid
embankment, proved a most efficient coffer-dam on the river
side. Owing to its low stage, the river gave us no trouble at
all.  But, by the great depth and extent of the foundation, most
of the wells along the rising ground, back of Cincinnati, were
laid dry. We drained their supplies, and had to pump them
out; and this copious influx came from a quarter totally unex-

ted. The excavation, however, proceeaed rasxdly day and
night, until all the clay and sand was removed, and a deep
layer of coarse sand and gravel was liid bare. Soundings were
made by driving long iron bars to the limestoue shale under-
neath, which proved to be about 12 ft. Jower. A depth of over
12 ft. below extreme low water was reached, and the question
now arose whether to go to the rock, to pile, or to lay down «
solid timber platform. .

A compact bed of gravel, if left undisturbed, and protected
against nndermining and washing, stands next to a solid rock

thriven or even existed except when organised and sustained by
natioos at large, acting through their Governments,

We Lave therefore to recommend to the serious attention of
the British nation the consideration of the importance of estab-
lishing a national system of technical and trade education.

foundation, provided that unequal settling is guarded against.
Had this tower been located inside of low-water mark, I should
have decided upon going down to the rock, although one season’s
loss would have been the consequence. Pilin% consider in-
ferior to the plan adopted, to say nothing of the loss of time. It

was, therefore, decided to stop at the gravel, and to build a
solid timber foundation up to low-water mark, thence to
commence the masoory. It the timber could be obtained in
time in sufficient quantity, the success of this kind of founda-
tion was much more certain to be achieved, and with less risk
and cost, than any other plan.

The timber foundation, thus laid, forms a platform of 110 ft.
long by 75 ft. wide, composed of twelve courses or layers next the
river, but stepped off towards the land side to eight courses, in
consequence of the greater hurdness of the gravel, almost equal to
hardpan. Wo were obliged to employ all kinds of timber, soft
and hard, mixed, as white pine, oak, maple, hickory, button-
wood, eim, beech. The length of logs also varied from 25 ft. to
40 ft. They were all flattened and counterhewed to an even
thickness of 12in., leaving the other two sides rough. The
courses were crossed at right angles ; each stick was thoughly
secured by iron rag-bolts of 18in. long and lin. diameter.
The vertical joints were left open and filled with clean gravel and
broken stone., Every course was levelled off with the adze, and
then thoroughly grouted with cement grout, before the next
course was laid down, Care was also taken in breaking the
longitudinal joints efficiently. A solid platform of timber,
110 ft. long, 75 ft. wide, 12 ft. deep on the river side, and 8 ft.
on the Jand side, well put together {n the manner described,
offers a foundation nearly as good as rock, provided it is guarded
against underminiog.

The result has fully justified my expectation. I have not
been able to discover any settlement during the progress of the
masonry ; its condition to-day proves the excellence of the
foundation. There are 16,000 perches of 25 cubic feet, equal to
400,000 cubic feet of solid masonry in each tower. Allowing
150 1b. as the average weight of one cubic foot, the total weight
of one tower is 60,000,000 lb., or 30,000 tons neat, The area
of the timber foundation being 110 X 75=:8250 superficial feet,
the weight u?on each foot is 3.63 tons, or 7272 lb., or 504 Ib.
per superficial inch. This is equivalent to a solid mass of iron
of 15 ft. deep. Now experience proves that such a weight of
iron will be supported upon a clay floor, if its surface is well
consolidated by stamping. In the case of high chimney stacks,
clevated B00ft. to 400 ft., a still greater pressare is sometimes
produced upon each superficial foot.

As to the strength of timber to support the above pressure,
my own expericnce, often repeated, has satisfied me that good
sound oak will safely carry 50 tons per foot, without exhibitin,
the least sign of failure, except a slight compression. The bar
und soft logs have been so intermixed, that a full average re-
sistance is obtained. The concrete, settled down into the open
joints by crowbars, and the copious cement-grouting of every
course, must also be considered as an important means of in-
creasing the su!)porting power of the whole mass. Cement has
the property of hardening as well as preserving woody fibre.
And the experience of part centuries has also settled the ques-
tion of the indestructibility of ull kinds of timber in fresh water.

To the weight of masonry must be added the weight of the
superstructure and loads. This item, however, can never ex-
ceed 2000 tons, and consequently will only be an addition of
one-fifteenth. .

Onthe Covington side much less difficulty was experienced in
the foundation than on the Cincinnati side. The extensive bot-
tom, upon which the city of Covington is built, is 8o much
broken und intersected by ravines, that no subterranean water-
courses, which have their sources in the surrounding bills, can
veach the river front.  Little pumping was required to keep the
pitdry. After digging down through the clay and a stratum of
fine running sand, we reachcd & heavy deposit of mixed sand
and gravel, very uniform in its composition, and this was levelled
off 6 ft. below water mark. Some twenty iron bars of 14in.
round were driven down to ascertain the resistance below. The
depth of the solid shale appeared to be 11 fi. below the bottom
of the pit. It was concluded not to sink any lower, and seven
courses of timber were laid down in the sume manner as on the

Cincinnatl side. .
(To be continued.)
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HORIZONTAL ENGINE, AT THE PARIS EXHIBITION.
CONSTRUCTED BY M. ALPHONSE DUVERGIER, ENGINEER, LYONS.
(For Description, see opppsitc Page.)
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ENGINES OF THE “FRIEDLAND,” 960 H.P.: IMPERIAL NAVY OF FRANCE.

CONSTRUCTED AT THE IMPERIAL WORKS AT INDRET, FROM THE DESIGNS OF M. DUPUY DE LOME.

Tax three-cylinder engines of the Friedland, in the Paris
Exhibition (82} in. cylinder, 4 ft. 6 in. stroke), were described
in considerable detail in EXGINEERING of May 10th and May
17th last, The cranks are set at 120° apart. The full-pressure
steam from the boiler is admitted only to the middle cylinder,
and at one-third stroke is expanded into one of the other cylin-
ders of equal size. When the second piston has also made one-
third of its stroke, the admission to it s shut off, and the steam
then jag in the first cylinder is again ex upon the
or third piston, then at tke beginning of its stroke. The
valves are worked from a shaft over the main crauk-shaft, the
former driven fram the latter by a pair of apur wheels of equal
diameter. In other respects the engines have mnch in common
with Maundslay’s double piston-rod engines.

‘The objection to this type ofe;x{,ino—md it is a grave one—
is that, pncnull& the amount of expansian, and therefore the
total power, can be but little varied to suit the varying require-
ments of the work. To English eyes this must appear a well-
?h fatal fault, and so long utbeFt:‘ndch ndhden t&othi.n

engine, 50 may we expect to sail round and ram their
ships in case of war with our faithful allies. The Creusot
Company exhibit a set of three-cylinder 960 horse engines, of

much the same design ; and Mazaline, of Havre, has also worked
to it in engines for the French navy, the design being that of
the ‘‘ type Marengo.” The general structure of the engines is
sufficiently described by the engravings.

DUVERGIER’S HORIZONTAL ENGINE.

WE give, on the opposte engravings of a horizontal
cngine,%mnmcwl byp ?Alggome Davergier, of L which
was engaged by the Imperial Commission to furnish power to
Classes 50 and 61 of the Paris Exhibition. This engine
embraces mauy peculiar points of arrangement and construc-
tion, and these we intend to describe in detail next week, when
we shall give further engravings, showing the valve gear, &c.

WaTER SuPPLY.—A correspondent of the Times, paying
the Grand Junction Water Company 11/. a year for his water,
states that on eight days in Miay last he received no water. On

‘one occasion the interruption extended over four days, and on

another for three days.

ExporTs oF RAILWAY IrON.—The exports of railway iron
from the United Kingdom were pretty well maintained in May,
having amounted in that month to 65,412 tons, as com
with 67,749 tons in May, 1866, and 47,245 tons in May, 1865.
In the five months ending May 31 this year, the total exports
in this branch of the iron trade were 199,287 tons, as compared
with 203,552 tons in the corresponding period of 1868. The
exports have, however, only been maintained in the increasingly
large deliveries made to the United States, which amounted to
87,299 tons to May 31 this year, against 48,666 tons to the
corresponding date of 1866 and 12,288 tons to the corresponding
date of 1865.

Surps Burit.—Of the vessels above 50 tons built in the
year 1866, 121 of 68,184 tons were built at the port of Glas-
ﬁ)w, 149 of 59,254 tons at Sunderland, 44 of 27,961 tons at

lewcastle, 88 of 28,667 tons at Liverpool, 32 of 17,734 tons at
London, 18 of 14,276 tons at Greenock, 38 of 13,548
North Shields, and 19 of 5087 tons at South Shields, 39
13,288 tons at Hull, 16 of 11,671 tons at Aberdeen, 24
10,689 tons at Port Glasgow, 9 of 6659 tons at Stockton, 8
6559 tons at West Hartlepool, 11 of 6476 tons at Middl
borough, and 12 of 5997 tons at Dundee.
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THE DRAINAGE DISCUSSION.
To THE EDITOR OF ENGINEERING. .

StR,—Your correspondent, * C. F. Gower,!" is perfgctly right,
in his letter of July Gth, by saying that provision must be made
for the drainage of waste water. Both rain water ufter it
has been mixed with street dirt and household * slops " (especi-
ally those coming from the kitchens) retain many elements which
forbid their discharge in such a condition in river's ear.

Where sewers on the old plan already exist, nothing better
can be done than to continue to use them for these fluids, which,
if the sewage proper is withdrawn from them, can be done
without danger of any noxious gases arising, when the kitchen
and street gullies are only properly trapped to detain remoants
of food or other sinilar matter. ~As carts must be kept on
hand in a town, any how, to remove ashes and household
rubbish, such waste substances can be periodically taken out of
the traps and removed by these carts at the same time without
additional expense. The fluid will then not have any ingredients
liable to rapid decay, the chief impurities being used up soap,
&c., and can, without any agricultural lo-s or disagreeable
exhalations, be made entirely pure by passing it, at the sewer-
outfall, through a bed of Spencer's magnetic carbide. This i,
I believe, a preparation of peroxyde of iron, and has_given,
where tried for purifying river water for City Water Works,
every satisfaction. Not only that the water is then really pure
but the process is cheap.

When a city has no sewers, an arterial system of earthenware
tubes will best and cheapest remove these fluids, which then
also can be treated as described above. In either case, fmcal
matters must be removed by a separate set of pipes, as in
Menzies’s and my system, for it is only thus that the sewer gas
nuisance can be prevented, and the full agricultural valne of
these substances retained.

I am, Sir, respectfully yours,
CHArLES T. LigNusn.
2, Royal Exchange-buildings, E.C., July 15, 1867, -

To TRE EDITOR OF ENGINEERING.

S1r,—I think little need be said further on the improvements
suggested by Mr. Liernur. 1 will grant him that if he makes
the vertical pan large enough, no refuse will adhere, but I will
likewise add that it will require to be at least 15in. in diameter,
if not larger, consequently many things could be dropped down
that would not through the bin. main pipes to reservoir.
I need not mention whiat these things may be, as it is foreigu to
the question at_issue, namely, keeping our houses in a sweet
state, and likewise our streets. I say, in all kindness to your
correspondents, that dry conveniences will never be introduced
into London, or any other large town, when the said closets are
placed in the house, I will not say that your correspondents
are ignorant, but I would merely suggest to them to visit a
place of the sort in some of our large fuctories, which, probably,
one thousand men daily make use of, and they will ﬁnJ: though
the back wall may be 2 ft. from the front of the seat, that it is
covered with refuse, and it is this that makes dry closets very
offensive. Such is patent to all. 1 was once requested to
measure the quantity of water evaporated by one of Bury’s four-
wheeled locomotive rickers, years back. 1 told the locomotive
superintendent I could not, upon which he got rather crusty;
but when I stated that I bad tuken a dose of medicine the night
before, he politely informed me that be would excuse me that
day. Need I mention that no conveniently sized vertical pan
would snit. The members of the Institute of Civil Engineers
severely censured the engineer of Dundee for not introdacing
ventilating shufts in the main sewers. I beg leave to state to
Mr. Bazelgette, the head that I presume controls our sewage
works, that the traps are a disgrace to the age we livein. The
town of Dundee is provided with hundreds of factory chimneys
that will effectually draw out all the foul air, if meuns are only
taken to do so. I may state that that geutleman has made ex-
periments to that effect himself (there is nothing like reading
up, I see, wheu such is not one's vocation), therefore, I state,
erect such shafts in convenient places in this great metropolis,
and he will effectually purify and keep London in a healthy
state, but not before all or most of the traps are closed, and the
gullies properly made. The most economical method of creating
& draught I will leave for a future oceasion.

And now about the *cholera epidemic.” How does it reach
us, and how are we in a measure to prevent it? Does it come
floating in the air? Is it engendered in our filthy sewers?
And will some good disinfectant destroy it? It so, then dis-
tribute such. Scour the air with, say, chloride of lime vapour,
or some other powerful agent; puff it all up the towering
chimney or shaft until the atmosphere above a town is
thoroughly impregnated ; and if the sewers are the cause, let
the vapour in at one end, diaw it through at the other, pass it
through the purifying furnace, und let it go purified to the
clouds; and where the shafts reach up as bigh, or nearly so,
as the one at St. Rollox Chemical Works, at Glasgow, there is
no fear of the slight smoke that may issue at the top troubling
us. Your correspondent, Mr. Gower, is perfectly correct that
the refuse from gas, chemical, paper factories, &c., kill the fish
and pollute our rivers. When nothing but house refuse was
precipitated into our_ rivers, of a sufficient breadth and current,
there were lots of fith—that will not kill them, neither will it
the scavengers of the ocean. ‘0. O.” sends greeting to “ 0,,”
and begs leave to state he is a little wrong, as rain water is soft,
and that in a well is bard; and in bidding adieu to Mr. Liernur
for the present, I say, use the stuff for manure. I have done
80 on a small scale myself, and used to ken trawly how to cut
and plant potatoes with the stuff, but it had an unco smell. I
mere“y hinted at the expense of doing so on large farms, but if
farmers are contented, so am I, and think I can yet let him see
how to collect it far out at sea. .
Respectfully yours,

P.S.—You drew attention some time back to the bricks at
the docks down at the Isle of Dogs. Look to the rubbish the
sewers of Southwark are being built with; they have the con-
sistency of dry mould, pressed together witbout passing through
a kiln.” Why they are cracked, ill-shapen ; some have large stones
imbedded in them; they are soft and porous, crumbling away
before our very noses. Let those who doubt look themselves.

To THE Eprror oF ENGINEKRING.
Str,—Having once undertaken the advocacy of Captain
Liernur’s system for removal and utilisation of faeal'matters, 1
cannot do otherwiso bat answer the objections of your corre-
spondent** 0. 0. I mus, however, confess to a great di like in
doing 80, on account of his hiding himselt under initials, and
being evidently afraid or ashamed of putting his name and
address under his curious productions. How do I know that 1
am not answering some poor lunatie, indulging, with the con-
sent of his keeper, in a little harmless literary amusement? or,
perhaps, some innocent schoolboy who merely likes to see others
spar and_ kick and fisht shadows? Surely his singular letters
might well warrant such a supposition. There is nothing more
irksome than to tight an individual whom you cannot well hit
back, or, which is the same thing, to answer the wilful represen-
tations of an irresponsible anouymous scribbler. When, on the
contrary, your adversary comes ot boldly and shows his face
like a man, you cannot but respect him, and treat him ac-
cordingly. °
I can well understand Captain Liernur's statement to Mr.
Taylor,  that he would be glad to come to Romsey and take a
t plass of wine with him.” He evidently appreciates Mr.
Taylor's gallant facing the attacks made on that unlucky British
Guano scheme, and feels that, though this process is not all
that conld be desired, still its inventor, as his letters show, is a
man and a gentleman. The case is just the reverse with
“0. 0. Not only that he persistently hides himself, but he
wilfully misrepresents. His description of Captsin Liernur’s

1 possible, ‘ollected in handy air and water tight barrels, which,

upon the advice of practical farmers, are made to contain just
6 oubi¢ feet, weighing in all some 345 1b. Such a barrel is
laid updn a little wagon or cart, and thus drawn over the land
to be fertilised. The excrets, by repeated violent churning and
moviug, through atmospheric pressure, has acquired sn uniform
fluidity, and, therefore, tlows easily and evenly from the barrel,
throuzh a short pipe strapped to it, into the furrows. By turning
this pipe slightly to the right or left, the labourer may deposit
the manure between the wheels of the cart wherever he pleases.
By a small regulating valve the manure strean can be made as
thin or thick as required. If the soil is light, a little ploughshare
fustened to the same wagon can easily mnake the furrows for the
reception of the manure; if, on the contrary, the soil is heavy
and sticky, offering great resistance, a separate plough must
drive ahead. In either case the manure is mixed with freshly
plonghed land, and covered iminediately afterwaras by means ot
& small scraper, or any other light contrivance, fastened to the
rear of the wagon, so as to follow the stream. The reasons for
all this are ohvious to evary unbiassed mind.

. There is nothing whatever in the whole arrangement which
is not perfectly simple and practicable, as even thie most stupid
farmer’s lout understands to drive a little cart from which
manure thus flows, Any arableland of sufficient stability to
sustain a wagon is fit for this simple way of manuring. Any little
farmer’s cart can be made to serve this purpose, and no
English farmer is so stupid as not to see at once, that to
lay a barrel on a small cart and drive it over the land in the

arrangement is untrue, and no engineer could possibly so mis-
understand the matter.

It wonld be hopeless to follow 0. O.” through his twisted
sentences, obscure allusions, and mystifying entanglements, and,
therefore, I cannot better refute * 0. 0.'s” misrepresentations
than, instead of specially answering him, by simply giving your
readers a brief description of that portion of Captain Liernur’s plan
which he has made reference to, namely, the privy arrangements.
Under the seat there is a short wide tube without bottomn, made
of white stoneware, This tube, or fuunel, is so shaped that
the excreta cannot strike its sides, the rear being bent far back
and the front part having & gentle slope ; the opening of the sent
being, besides, smaller than the upper circumference of the
tube, falling excrements cannot but pass firece through the
lower end. This short funnel debouches into a vertical pipe
lending into a cast-iron bend below, and being likewise large
enongh for allowing the excreta to full without striking the
sides of this pipe, there is never any water required to wash
or rinse the fuunel and vertical pipe, because never can any
matter possibly adhere to cither.

The excreta_dropping down dircctly into the bend from a
height more or less great, pound themselves into a mass of uni-
form consistency, which, on account of the large preponderance
of urine, will at once be turned into a thin sliny slush, the
paper mixed with it giving it a certain cohesiveness just suffi-
cient for easy removal. This mass collects during the day in
the cast-iron bend above alluded to, which is syphon-shaped, and

laced just vertically beneath the opening of the privy-seat, the
ower end of the bend connecting with a pipe wRich leads into
the subterranean street-main. Where this pipe crosses the
side-walk a valve is placed, the normal condition of which is to
be aiways shut, hence there is no draught upwards. Now
when a vacuum is made on the rear side of this valve, and
the valve is suddenly opened, the result will be that the
liquid feecal mnd will be forced by atmospheric pressure out of
the syphon, through the pipe, past the valve, right into the
street-muin and subterranean reservoir connccted therewith.
‘The valve, by means of a stout lever, is opened and shut again
as quickly as a man can do it—the quicker the better, 2 mere
second being sufficient, as repeated trials have shown. The
operation corresponds exactly to the discharge of an air-gun.

When nothing has been collected in the syplon, air alone
will rush in and ussist in propelling forward the 1natter collected
in the main. From the valve, the pipe and main are luid with
a constant descending gradient to the street rbservoir. In the
“main” the excretz will move downward by gravitation as in
Menzies’s system, until, by the opening of a valve, a sudden
pressure is brought to bear on the mass and push it through.
‘The air is used here to supersede water and to prevent stoppages ;
it is admitted by a pipe which immediately connects with the
lharge vertical privy pipe, and is prolonged up to the roof of the

ouse. L

When the cover of the privy-seat is removed, a draught of
air sets in downward through the funnel, and then upward
through the air-pipe above the roof, and thus removes whatever
slight exhalation may arise from the fresh excretz below.
Trials bhave repeatedly shown that all matter collected in the
bend of the syphon is completely removed by the sudden rush
of air when ti:e street valve belonging to that house is opened.
Past the valve, somae of the matter may collect at the bottom
of the pipe, and may even, as in Menzies's system, nearly or com-
pletely fill it up; but the moment a valve is opened, that matter
will of course be driven towards the reservoir by the powerful
and never-failing agency of atmospheric pressure. .

To maintain the vacuum in the reservoir and street mains while
the various valves belonging to the drainage group (of which the
small reservoir forms the centre) are consecutively opened, the
steam-engine continues to work the air-pump, while the sewage
labourers are en%lgpd in their work of opening and shutting
valves without allowing a moment's loss of time between the
up and downward move of their levers. Thus if there is any-
thing in & syphon it will be removed without fail; if not, the
street main will only so much tke quicker be cleared out.

Captain Liernur’s system is precisely fike that of Mr. Menzies,
with this most valuable difference, that pneumatic force instead
of water is used for flushing the sewage pipes. This great im-
provement, in the first place, saves expensive water, and, in the

second, prevents the dilution and consequent spoiling of the | im

manure; it besides—and this is no mean consideration—avoids
the deep location of pipes, which is indispensable-in Menzies's
system, to obtain sufficient hydrostatic bead. The principle is
undoubtedly good and correct, and there is no ear&ly reason
whygt should not be executed and accompliskied just as pro-
sed. ' - ' )

The manure obtained is, in the shortest and straightest way'

anuer indicated is a far better way of handiing manure, and
mixing it with the soil, than the old fashion of first collecting the
material on a dungheap, then carting earth to it to absorb the
gases, then after a while shovelling the compost back again into
carts and driving these over the land, then shovelling it once
more out of the carts and spreading it over the soil as far as his
arms can throw it, and then at last ploughing it in. What an
amount of heavy labour will be saved by Captain Liernur's
simplo process! Bat “O. Q.,” who, to judge by his twisted
language, seems to be fond of complication, will of course
prefer! the good old-fashioned style. There is no accounting for
taste

It is evident that. in the old mode, the farmer has to cart the
manure over the land anyhow, whilst in Captain Liernur’s
plan the labour of carrying earth and the manure itself fore
and backwards and handling both hulf & dozen times is saved;
and therefore the latter inode is by far the simplest, and should
be adupted by all progressive farmers.

I have not written this explanation for the satisfaction of
“0. 0.,” whose lucubrations would really not be worth that
trouble; but I deem it just that such a sensible, simple, and
practicable scheme, within reach of every one bothi as to under-
standing und means of adopting it, should not be so grossly mis-
represented as, for some reason best known to Limself, has been
done by our friend, O. O.

S I am, Sir, yours respectfally,
oo ) Frep. C. Krepr, M.LR.E.

G, Graham-terrace, Ridley-road, Dalston, July 10, 1867.

ey

THE CORLISS ENGINE.
'TO THE EI)ITUH. or ENG[NEERINO-

Sir,—I have been an attentive reader of the controversy
about the Corliss engine which has been going onin your pages,
and I agree with your correspondent * Ancnymous,” in the
opinion that much nuedless acrimony has been imparted into it.
Mr. Sult’s testimony in favour of the Corliss system is to the
point, so far as it goes; and no doubt he must Lave thought
favourably of the “ rattletrap ” valve-gear (as he terms it) before
lie consented to adopt it. But I cunuot at all acquiesce in the
justice of the remark you append to the correspopdence, that the
onus probandi rests upon thos - who think untavourably of this
system to make good their objections, the fuct being that the
onus lies upon those who advocate this novelty to show that it
is really better than existing systems. All innovation upon
established articles of belief is very justly subject to challenge
and doubt, and if it has any valid title to"the public confidence
and approbation, it ought to be able to exhibit such reasonable
grounds for ncceptation as will be conclusive in the estimation
of informed and unbinssed minds. But it is rather a novel
doctrine to 1aaintain that no one is competeut to give un opinion
upon & new engine or machine unless he has fist made or
worked a similar one, as if all the knowledge acquircd of engines
in general was unavuiling in illustrating the qualities of sume
particular one, and as if, in judging of mechanism, there were
no such thing as geueral principles at all. If the Corliss engine
tinds it necessary to shield itself from criticism by a plea such
as this, the circumstance is tant t to a confession that it is
unable to stand against independent criticism at all, since on
what other ground could it claim to be judged only l;y its dis-
ciples and supporters? But not only would such a plea, if
urged, be unwise, it wonld be wholly ubavailing; and there is
enough mechanical intelligence and independent engineering
thought in this country to upset the verdict of any partisan
jury who arrogated to themnelves the exclusive possession of
the knowledge necessary to discuss such suhjects.  Should you
think proper to close your Ylge& against the comments of all
those who are unable to profess their faith in the Corliss system
other channels of discussion can no doubt be found; and it is
incumbent upon those who advocate that system, eithef to show
that it possesses points of superiority heretofore unattained, or
o e from the exuberant pretensions to excellence they
have set np. .

It is maintained by those who have been unable to discern
the superior advantages of the Corliss system, that the valve-
gear is complex; noisy, and a *‘ rattletrap,” which must either
impose & low speed on the engine or else soon wear out. Mr.
Salt says he drives his engine at a bigh speed; and no doubt
any engine may be driven at a high speed for a time. But
if the eugine is ill adapted by the peculiarities of its construction
for high speed, will not rapid driving increase the wear? And
can any eugine be well adapted for bigh speed, the gear of which
\% complex, and works with noise and concussion? It is true
there may be compensating advantuges to these drawbacks, and,
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after all, if some momentous bernefit is realised by this method
of construction, the balance may be in favour of the system.
Now, there is no difficulty in making engines work with any
desired equability. For some purposes great equability of motion
is of little importance, Bat, where it is desirable, it can be
obtained to any required degree of precision by using a sensitive
governor, a heavy flywheel, and a swift piston. It is not
necessary, therefore, to employ a complex valve-gear for the
attainment of any such object as this, and the main purpose
of the Corliss arrangements appears to be economy of fuel. It
will be proper therefore to inquire what is the amount of
economy obtained by thé Corliss plan beyond that subsisting in
other engines. It appears from the letter of Mr. Inglis in your
last number—and the same thing has also been stated by other
gemns—thnt the consumption in the Corlisy engines is about
} 1b. of coal per indicated horse power per hour; and although
we have no evidence adequately vonched for of so small a con-
sumption, I am disposed to believe that this performance is not
overstated. In mauy of the Cornish engines the consumption,
however, is Jess than this. But dismissing those engines, which
are single-acting engines, as not exactly comparable with the
Corliss ones, and taking the case of ordinary rotative engines of
moderate size, it will be found that the economy attained by the
Corliss arrangements is not singnlar or unprecedented. On the
contrary, it will not be difficult to adduce cases where the old-
fashioned Boulton and Watt rotative engine without novelties in
the arrangements at all is able to work with still greater
economy than the Corliss even claims. For examples of such
engines it is not necessary to go further than the New River
Works, where several double-cylinder engines by Simpssn and
Co. and several singlecylinder engines of the common type by
James Watt and Co. are regularly at work, and both of which
warieties of engines, with the same measure of expansion, are
found to work with equal economy. Some years since the late
Mr. Joshua Field was professionally emEloyed to ascertain the
perforinance of some of these engines, when he found the duty
to be 103.9 millions of pounds lifted 1 ft. bigh by 1121b. of
coal. Bat the Corliss engine, according to its own advocates,
gives a duty of only 78.7 millions of pounds raised 1 ft. hiﬁh by
1121b. of coal, s0 t{at, on this showing, the Corliss engine burns
one-third more coal tnan some ordinary engines heretofore in
use. Wherein, then, is the compansating benefit of the system ?
If it is more complex than the old system, more liable to ijury
or derangement, and less economical in fuel, on what con-
ceivable ground can its adoption be recommended ? If, in spite
of seventeen years of such argnment, it has nevertheless
gained a prominent position abroad, what does that prove?
Only that the short-lived enthusiasm of ignorance is yet alight ;
that there are people who will have a new fashion, thongh it
should be a worse; and that there are still persons in the world
whom nothing short of their own painful experience will finally

Iam, &e.,
A CiviL ENGIKEER.

To THE EDITOR OF ENGINEERING.

SIR,—Permit me to occupy a small space in your colnmns
to reply to Mr. Douglas's letter in your paper of the 5th instant,
and also, with your permission, refer very briefly to the letters
published in last week's paper.

Mr. Douglas says I am despondent; I, on my side, think him
over-sapguine as to his discovering the beau ideal of steam-
engines.

If he has found perfection, I have not ; and this may, in some
measure, account for the difference between his views and mine.
He says I approve of the principle of the Corliss engine. I con-
fess it never entered into my head that any new principle was
in question; all that the Corliss engine does has heen done,
more or less well, before ; the only novell{ being, a8 he calls it,
the “unfortunate valve gear.” In it I count no less than
eighteen pins and joints, exciusive of those in the governor itself
—ten to work the valves, eight to connect the governor. Now
these same pins, however carefu'ly fitted and hardened, are of
all parts of a steam-engine those most subject to wear, and
require to be replaced before m{ others show the like symp-
toms. When, therefore, I see the ordinary difficulty increased
to such an extent, | may perhaps be pardoned for entertaining
doubts as to the durability of the arrangement.

Then, as to the disengaging of the valve-rods, it appears to
me highly probable that in a very short time the square and
sharp edges of the projecting pieces on the springs must become
rounded off, and leave a certain amount of play between them
and the notches into which they fall.

Your correspondent, Mr. Inglis, in speaking of the engine
referred to by Mr. Gill, agrees with me that the increase of
power mentioned could not have been due to the superior cat-off
valves. Of course not; he, however, makes no attempt to
explain the l.nomsl{ pointed out by me.

am, Sir, your obedient Servant,
Joux PINCHBECK.
27, Leadenhall-street, E.C., July 15, 1867,

To rue Eprror or ENGINEERING.

Si1Rr,—As your correspondent * W. H. N.” asks me to explain
the meaning of working ** might and day,” allow me to explain
to kim that it means ‘‘day and night.” The engine referred
to in 1ny letter of 2ud inst. commences its week's running about
one o’clock in the morning of Monday, and runson till a late hour
on the Saturday following, only stopping for oiling, or any other
necessary purpose, within these periods. As most of our great
industries ars only carried on for ten hours out of the twenty-
four, I think I was justified in saying that in three and a half
years this Corliss engine worked equal to seven years’ running
of an ordi factory engine.

Here are the terms in which the proprietor of this engine has
written down his opinion of it after the above period of trial:
s Every paper-maker who has seen it has been astonished at
“ the work 1t does; if I had to put up another large engine, 1
¢ would rather pay a good price for a Corliss than accept one on
** any otbher principle for nothing.”

At present I am putting in a 24 in. Corliss cylinder to a
moderu beam-engine, in London, which has now a slide-valve
and variable cut-off. Some of your correspondents may, per-

haps, care to see this when finished, as I verily believe ignorance
is at the bottom of their opposition.

Bowing to your advice as to brevity, I must not dilate on
the simplicity of * Observer” in mistaking for a Corliss enginé
an epgine with quite different gear and poppet valves in
the Swiss annexe. I trus: he will repent his rash condenmna-
tion before he passes that bourne from which no traveller re-
turns.

I am, yours truly,
RoBERT DoucLas.

Dunnikier Foundry, Kirkcaldy, July 16, 1867.

To THE EpITor oF ENGINERRING.

Str,—Would it not assist the evidence respecting Corliss and
other engines designed to effect economy in fuel, &e., if Mr. Salt,
whosa letter appears in your paper of the 12th inst., will obtain,
for the benefit of your numerous readers, reliable information
from the engine he names (as having *22in. cylinder, 8 ft.
¢ stroke, 100 revolutions, and 100 lb. steam pressure in the
‘t cylinder,” and cut-off at any part of stroke) as to the respec-
tive merits of condensation and non-condensation, either with or
without saperheating; in other words, what is the consumption
of fuel per horse power per hour in this engine, with 100 1b.
steam pressure in the cylinder, when producing an effective
vacuum thercin by condensation; and also the fuel consumed
under the same circumstances, excepting that the steam is
allowed to be discharged into the atmosphere at atmospheric
pressure; and, further, the fuel expended when the pressure in
the cylinderis 115 Ib., to make up for loss of atmospheric pres-
sure by condensation, the pounds water evaporated per pound of
good coal at the same time being stated ? .

Will Mr. Salt also kindly state what pressure he will use in
his boilers, and what pressure he will admit into the cylinders,
of the ‘ four large beam engincs in course of alteration to the
¢ Corliss system of valve- gear”?

The attention Mr. Salt has always devoted to subjects of
engiucering interest, together with the ample means at bis com-
mand, must be my excuse for pressing these questions.

Yours truly,
Leeds, July 17, 1867. ;Zcouour.

THE CORLISS VALVE GEAR.

To THE EDITOR OF EXGINEERING.

S1r,—We scarcely need Mr. Inglis’s assertion to believe that |

‘“in the operation of the Corliss engine there is no mysterious
‘* principle concerned.” Nor is the consumption ot coal be
mentions exceptionally low, as many well-authenticated ex-
amples will prove. No doubt 640 feet of piston speed is very
good, but many engines not on the Corliss system are working
as fast, or faster, without noise or shock. I doubt how leng
the engine will work at that speed, and Mr. Inglis also mentions
that this engine is not yet at work.

As i the working of the Corliss engine there is no mys- |-

“ terious principle concerned,” perhups Mr. Inglis will explain

how it can be * that a Corliss valve engine of the same size |’

‘¢ cylinder, and with the same pressure and speed, can do the
‘“ work which an ordinary slide-valve engine will fail to accom-
“ plish.” I see nothing in the Corliss system which wonld
render this at all likely.

. 1 conclude that your correspondent * Anonymous” is not an
engineer; his letter is very unlike the production of one of
these * obstinate, obdurate, 1n fact, iron and steel” class of men
be so cleverly pictures. And were he an engineer, he would know
that * massive framing,” * greater length of stroke,” and
* well-balanced” valves, upon which he bases his opinion of
alleged superiority of the Corliss system, are not peculiar to
that system, nor are they novel features at all.

It 13 very little to gay in the engine's favour that * the wear
‘* and tear durig the first two years of its working is prac-
* tically nal,” vince the same may be said of almost every well-
made engine, nor does his compurison of the engine with the
one displaced count for much in the way of additional evidence,
as that is the same example instanced by Mr. Gill, and I fear
that * Anonymous's” comparison may be as exaggerated as the
tone of his letter. Such an engineer as he mentions must be a
very usetul man. 1If it be such a ‘‘pleasing labour of love” to
examine one *‘idol,” what would he feel if he were to exanine
the Pantheon to be put up at Saltaire?

With regard te your appended note, I scarcely know how to
construe it. Allow me to say that as ‘‘in the working of the
* Corliss engine there is no mysterious principle concerned,” I
do not think it needs ** extended experience” of that engine to
enable one to form an opinion of its merits. However, 1 may
mention that I have carefully watched the working of these
engiues, and have scen them both at home and abroad, and am
certainly in a position to show that engines without Corliss
ocomplications, have long been able to perform all that the advo-
cates of that gear assert that engines possessing it are able to do.

I am, Sir,

July 16, 1867. H. N.

THE NORWEGIAN RAILWAY SYSTEM.

To THE EDITOR OF ENGINEERING.

Sik,—While acknowledging the very able manner in which
the 8{t. 6in. railway system, as adopted in this country, has
been illustrated and described in your journal, I beg permission
to draw your attention toa few minor points in your description,
for the cocrection of which, in a futare nuwnber, I should be
obliged to you.

The length of sleepers is stated to be 5ft. 7 in., which, ac-
cording to my French description of the.line, as given to you, is
the length given. This, however, is an error which I had not
observed before I saw your figures, their length being 6 ft. 7 in.

With regard to my introduction of spring cushions or india-
rubber pads on the axle-boxes, my object has principally been
that of easing the action of the rolling weights over the road, and
thus in some measure reducing the wear and tear on rails and
tyres, which is of great moment with us, principally in winter,
when the hard frozen road proves most destructive for both. As
a proof of this I may state, that the constant use of our wheel-

Iathes in winter can barsly supply the demand on them, while

in summer they have comparatively easy work; now this I
attribute to the entire absence of elasticity in the road, and my
object in the use of these cushions has been to remedy in some
measnre this entire absence of elasticity in the road, and its
effects upon the rolling weights on it, the springs alone not
being quick and sensitive enough to effect this object, and
remove the jaring action so well known in winter.

As I told you personally, my experience with this has been of
too short a duration to give decided data of the results; yet
from our trials we have every reason to expect much satisfaction
from their use, the erection of the rolling stock beiug now very
similar to that where Attock’s body springs are used, but the
spring cushions being applied under the framing, or immediately
above the axles, are therefore more effective in reducing the
wearing action, and at the same time are equally applicable to
the whole stock.

In conclusion, allow me, Sir, a few words upon the mooted
question of gauges. Although I agree in the main points of
your remarks, you do not, in my opinion, give suflicient allow-
ance or justification for the use of any other than the ordinary
gauge. You will surely admit that, when circumstances such
us an already developed system of the 4 ft. 8§ in. or any other
gauge do not prevent it, another system of gauge, such as the
3 ft. 6 in., can undeniably, from its sinaller proportions and its
greater pliability in following the course of the couatry, be made
at a less cost than a broader gange, and therefore be a fit and
proper one, when proved to be proportioned and sutlicient for the
requirements of the country.

Believe, me, Sir, yours truly,

Fra Jernbane-Direktoren, Kristiania, July 11, 1867.

ASSISTANT ENGINEER’S AND DRAUGHTS-
MAN’S BENEVOLENT ASSOCLATION.
To THE EpiTOR OF ENGINEERING.

SIR,—I am glad to see the above society appears in a fair way
of being put in working order. Could we not have branches
established in the various manufacturing towns throughout
England ?

I 'should be glad to hear if Mr. Bancroft (the first promoter&
has given this a thought, or any other particulars he may thin
‘worthy of communication.

Manchester, July 15, 1867. W. G. B.

To TRE EDITOR OF ENGINEERING.

Sir,—It is now about nine months since the above society
was first suggested by R. M. Baucroft, and I ain glad to seeit is
likely to take root and flourish.

I should like to ask the proposer, Mr. Bancroft, through your
columns, how he intends to deal with country subscribers.

By putting this in your next issue, {ou will oblige,

‘ours, &c.,

Derby, July 15, 1867. AN ENGINEER.

[ We know nothing of Mr. Bancroft nor of his scheme, and we
think that dranghtsmen will do well to await the co-operation of
gentlemen of well-known standing and respectability before sub-
scribing to such an association.—Ep. E.]

THE ENGERTH ENGINE.
To THE EDITOR OF ENGINEERING.

MoNSIEUR,—Le numéro du 14 Jain de votre intéressant
journal & publié, sous le titre ‘The Engerth Lngine,” un
article fort judicieux.

Permettes-moi seuiement d’v rectifier une légére inexactitude.

Aprs avoir rappelé la transformation opérée daus les machines
Engerth du Semering, 'autaur de l’urticl: ajoute:

 Soon afterwards, the altering of Engerth engines got iuto
“ fashion. The Cuemin de Fer de I'ist in France altered its En-
¢ gerth locomotives in & similar mauner.”

ﬁa découplement du tender, avec application d'un lest d
I'avant pour assurer une bonne répartitios, a commencé sur le
chemin de I'Est, non pas guelque temps aprés lopération analogue
faite sur les machines du Semering, muis un an avant qu'it en
Jut question sur celte ligne. C'est dans le mois de Juillet, 1859, que
J'ai ‘provoqué, de la part de la compagnie de I'Est, Ia transforma-
tion d'une de ses vingt-cing machines Kngerth en machine lestée
avec tender indépendant, et jai fait connuitre les résultats de
cette expérience dans l'article inséré aux ** Aunaley des Mines,”
tome xvi. (Do 8érie), 1859, page 141, sous ce titre, * Lxamen
et Transformation des Machines Engerth,” par M. Couche.

Aujourd’bui, toutes les machines de I'Est sont transformées.
L’expérience m’a donné trop complétement raison pour que je
ne tienne pas & revindiquer l'initiative d'une opération qui avait
donné lieu d'abord & tant de critiques, et qui a été sagement
imilée au Semering.

Agréez, Monsieur, 'assurance de mes sentiments tres distin-

E. CovcHe,
Ingénieur en chef, profussenr & I'Ecole des Mines,
membre du jary international, rapporteur de la
classe des Chemins de Fer d I'Exposition de 1867.
Paris, le 15 Juillet, 1867.

VELOCITIES OF SHOT FROM AMERICAN
ORDNANCE.

To THk EpITOR OF ENGINEERING.

Str,—With reference to my letter published in your number
of Muy 24th lust, enclosing results ot some experiments made
with American ordnance, my attention has been drawn to your
note appended to these experiments, expressing doubts whether
the initial velocity of 1572 stted in counexion with the kind of
powder employed—the * Hazard—was ever obtained, and it is
explained that this is only a conventional number well known
to artillerists as expressing the strength of this class of powder,
as may be inferred from the fact that in all the experiments, and
with all the different charges and calibres, the number express-
ing this conventional velocity is precisely the same—a result not
likely to occur, and, indeed, impoesible to happen, in the experi-

ments recorded. The American service it is represented is very
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DERING'S SPRING FASTENINGS FOR RAILS.

Fl/C. /.

Frea.2

”s A -

ABOVEK are various 'dhstnd tions of Dennh 'f g's spring-olip fish-
joints, spring keys, and spring trenails for railways, as ex-
ibited at Paris, and whichm;lwe the iron fish-joints, and the
wooden keys and tremails comm used on railways by
spring substitutes of tempered steel. These expedients are not
now abeolutely novel, having been before shown in the London
Exhibition of 1862 and the Dublin Exhibition of 1865. But
they will be quite new to many engineers now visiting Paris, and
they proceed so much in the direction in which improvement
must follow, by the substitution of steel for wood and iron, that
we think no apology y for here reproducing them. Figs.
1 and 2 show the application of the h
double-beaded rail and the bridge rail examples of this
method of junction are shown in some of the railways within
the main building. It is plain that, if it be thought desirable,
there is nothing to prevent the old joint- chair from being sed
simultaneously with these spring-clips. .

X,

FIC.7

Figs. 3 and 4 are cross sections of the same rails with spring-
clip applied ; and Fig. 5 represents a section of a railway-chair
with spring-key applied to retain the rail, instead of the species

of wooden commonly used, and which is lisble to shake
loose, ially in very dry and warm weather. The spring-
key itself is shown in Fig. 6; and Fig. 7 represents a spring

trenail. These figures so fully explain themselves as to super-
sede the necessity of, further description. To give efficacy to
the spring-clip, the heads of the rails should abut against one
another, especially if the joint be unsup by a joint-chair.
Probably some modification in certain of these expedients may
be suggested to increase the efficacy. But, asthey stand, these
devices certainly constitute a atep in the right direction, and in
some form or other they will force themselves into more ex-
ed use.

RAILWAY ACCIDENTS.

To THE EDITOR OF ENGINEERING.

:,—Few engineers will have read of the recent dreadful
collision, near Warrington, without asking themselves
have been taken to prevent the recurrence of such a
catastrudye. It appears from the details brought before the
blic, t. * this accident is very similar to many others that
ve happ. N at various times from similar causes.
I can ven:a-s to state, the tive for such accidents is
simple au-! inexpensive. It is merely to apply some method
of locking the switch and signal in conjunction, such as the
tusinven »4 by Mr. Owen, and described in EXGINERRING
a few months "{ under the title of * Switch and Signal Lock-
ing Gear.” Thi< if applied, would, at a small cost, render it
impossible for 1} switchman to leave open the points without
having the signa. locked to danger. If this lxmogie apparatus
bad been in use n' Narrington, it would, h;nll probability, have
prevented the la: . table occurrence. :
It is now com:  greatly into use, but unfortunately in many
cages not until s “accident of this nature has occurred to point
ont its necessity.

Apologising for  espassing on your space,
. am, Sir, yours obediently,
Crumlin, Mon. Hexky N. ihr.unn.

-clip to both the | plete

THE RUTHVEN HYDRAULIC PROPELLER.

To THE EDITOR OF ENGINEERING.

Sir,—In replying to the observations which you did me the
favour of ﬁiz:‘i‘n your last issue, you have stated that yon
“ attach'no importance to the competitive trials” of the
hydraulic. as against other vessels with the screw or paddle;
but * confine yourself to the fact that the Waterwitch showed
‘“ miserably low co-efficients, and that it is clearly demonstrated
“from the data adduced that tbere was an enormous waste of
“ power in driving her.” Permit me to say that you are com-
ly in error in supposing that the Waterwitch showed
‘“miserably low co-efficients,” as compared with her sister
vessels, the Viper and Vixen, the only three vessels in H.M.
navy like each other, and capable of being, fairly, so compared
wig each other—in fact, they were built for the . The
co-efficient of the Vixen was 299, while that of the Waterwitch
was 342, thus showing a very much higher and better oo-
efficient than hcr sister ship with the twin screw. And as for
the ‘ enormous waste of power” that you mention, whatever
waste there actnally was, the twin screw must have wasted
much more, seeing that she had such a very much worse co-
e it T to le, if

eave it for you to reconcile, if you can, your opinions,
mﬂegc on the ev!denea to which you refer, witg thu?l estab-
i ts.

Londen, July 15, 1867.

[On ber trial in October last, the displacement co-efficient of
the Waterwitch was 101, and the midship section co-efficient
293} (see ENGINEERING, vol ii, p. 314). We leave profes-
;;iom]-l;mdm to judge whether these were not ** miserably low.’

. E.] .

W. B.

THE PRIZES AT PARIS.
To THE Eprror or ENGINEERING.

Sir,—I am glad you have taken up the subject of the awards
to exhibitors at the Paris Exposition, and as a firat step I would
recommend you to %‘ublinb, first, how the jurors were appointed ;
and, secondly, who the jurors were. I mean in the classes respect-
ing machinery, engines, and steel and iron manufactures.

In 1862 every exhibitor had a voice in the choice of his jurors ;
in fact, they were elected by the votes of the exhibitors them-
selves. At Paris the exhibitors know nothing about them. I
believe the class I exhibited under had for English jurors a
couple of artillery officers, and a gentleman who, whatever his
theoretical knowledge may be, has never been able to make it
practically successful. us know by whom we have been
Judged, let us know who appointed them our judges, let us know
also their qualifications for the office, and then we shall be able
to form some opinion as to the worth or worthlessness of the

honours conferred on
Yours faithfully,N

Tae AMericAN 151N. Guxs.—The Army and Nav
Journal has an article on the 15 in. Rodman guns, in which it
states that the American ‘‘mammoth™ powder is so much
weaker than ordi; cannon powder that 50 Ib. of the former
are practically equal to but 35 1b. of the latter. In the navy,
however, the charge of ordinary #bannon powder has now been
increased to 60 1b., and in the American army, charges of 100 Ib.
have lately been fired from these guns, giving to the solid shot

of 450 Ib. an initial velocity of about 1600 ft. per second.

Y | Ludgate-hill to Victoria (express) 71 l

RAILWAY SPEEDS.
To THE EDITOR OF ENGINEERING.

Str,—You bave frequently urged in your journal an increase

of speed on our long-journey railways.
I enclose a tabulated statement of the t running of ex-
Ema trains to the chief towns on our nme principal railways,
y which your readers may see what progress has been made
towards the ultimatum pro{ounded by you—60 miles an hour
running speed, 50 miles an hour through speed on long journeys,
including stop) The Great Western still holds the head of
the list, though it has slowed all its Wincipal trains very con-
i erabiy this season. The South-Western, with its easy
gradients, its splendid permanent way, and its admirable loco-
motive superintendent, only attains a through speed of 30 to

35 miles an hoar.
Your obedient Servant,
Notting-hill, W., July 12, 1867. G.J. T.
TaBLE of Speeds of Express Trains to the chief Towns on the

nine principal Railways having Termini in London.
GREAT WESTERN.

Name of T Dis- | e
ame of Town. ime, r
tance. l:ﬁ)eur.
i miles. | hrs. min.
Reading 36 0 44| 491
Oxford 63 | 1 23| 459
Bath e | 106 2 24| 45
Birmingham ... . | 129 3 0] 431
Exeter .. | 193 5 01 388
Gloucester ... . | 114 8 20| 3438
Birkenhead ... e | 22 6 50 | 33.4
Weymouth ... .. | 168 5 15| 321
Miiford 285 10 0| 285
Penzance ... . 1828 |11 52| 278
NoRTH-WESTERN,
Rugby e 82| 2 0 414
Chester . | 1784 | 4 23| 407
Holyhead ... . | 264 6 40 | 89.6
Edioburgh ... .. (400 |10 30| 381
Perth .. | 469} 1 12 19| 381
Glasgow - . | 4 10 42| 87.9
Birmingham ... . | 118 8 0 877
Manchester ... s .. | 188 5 0| 877
Liverpool w | 201 5 80| 86.7
Aberdeen ... .. | 559} {15 55 | 85.2
Inverness ... . .. | 6134 |18 5| 839
GREAT NORTHERN.
Peterborough 63| 1 37| 47.2
Manchester ... . | 201 4 45| 421
York 191 4 40| 409
Newcastle ... we | 275 6 55| 39.8
Edinburgh ... .. |3993]1 10 30| 38
GREAT EASTERN.
Colchester ... 5131 1 15 41
Cambridge ... 574 | 1 30| 3882
Norwich vid Cambridge . | 126 3 80| 36
Yarmouth vid Colchester 121 3 35| 388
SouTH-EASTERN.
Dover 88 1 55| 45.9
Ramsgate ... e .. 97 2 50| 342
Hastings ... .- 74 2 121 33.6
Maidstone ... 43 1 20| 323
Reading 67 2 45| 244
BriGHTOX,
Brighton ... 503 | 1 15| 404
Portsmouth ... \ 85 2 25| 852
Hastings ... 76 2 15| 3838
MIDLAXD.
Leicester ... 974 2 10 45
Leeds l 201 4 45| 423
Manchester ... e | 182 5 5| 358
CHATHAM AND Dovkg.
Dover o . 78 1 58| 389.7
Clapham ... . 344 [ 0 55| 37.4
Margate e B3l 2 25| 305
SouTH-WESTERN.
Basingstoke ... 47 1 15 382
Exeter e | 171 4 58 | 84.5
Southampton 783 2 20| 338
Portsmouth ... 74 2 20| 317
Weymouth ... o | 14741 4 50 | 305
Reading 44 1 36| 275

CIRCULAR METROPOLITAN RAILWAYS.
CRYSTAL PaALAcE. .
London Bridge to Victoria (express) [ 17 | 0 35| 29.2
(stopping) | 17 ' 0 55| 185
NorTtH Loxpox.

” ”

Broad-street to Camden (express) 5 0 13| 231
" Kew (stopping) ... 15 0 48 187
» Chalk Farm (stop.) 5341 0 25 138

SouTH-WESTERN.
Cannon-street to Kensington ... | 831 0 271 189

CHATHAM AND DOVER.

S o

28 [ 15.8
87

(stopping) 7
SourH LoxDoN.
London Bridge to Victoria . | 81 0 851 146

” ”

METROPOLITAN.
Moorgate-street to Hammersmith I 7 \ 0 87| 126
” Bishop's-road.., 4; 0 22| 123
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AERONAUTICAL SOCIETY OF GREAT
i BRITAIN.

A GENERAL meeting of members, under the presidency of the
Duke of Argyll, took place on the 15th inst., at the Lecture
. Hall of the Society of Arts, for the reading and discussion of
¢¢ papers” upon Adrial Navigation and the Principles of Flight.

; ?he French adrial sorew, brought from Paris by M. Butler,
.as promised at the last meeting, wus now exhibited. Mr.
Bright claimed it as his own invention, but it failed to elicit any
remarks in its favour as an elevating and sustaining power, ex-
cept from Mr. Bright.
he following commaunication from F. D. Artingstall, of Man«
chester, addressed to Mr. Frederick W. Brearey, the honorary
secretary, was read by him to the meeting.

It may be remember that the author’s interesting experiments
were described, under the initials of F. D. A., in the published
Transactions of the society.

**Since 1 last wrote to you, I have been thinking over the
exseri:nent I made with an engine and wings attached to the
end of a movable steam-pipe (a8 mentioned 1n my tirst letter to
you). At the time when this experiment was made I did got
attach so much importance to it as you might think it deserved,
for this reason, that Fsupposed the power used to. produce the
effect of flight was tremendous compared with the small weight
raised, and therefore in this respect no better than the aérial
screw, for this would also fly beautifully at the end of a movable
steam-pipe, vet, in my opinion, it is not a true flight. On more
mature consideration of whap I will call the ** pipe experiment.”
1 suspect I condemued it toq bastily, and that it contained the
elements of true flight, though not” well developed. The steam
«as suddenly let upon the pjston through wide ports by the
valve flving suddenly open,. therefore causing the wings to
strike the air somewhat hike a hammer, or the motion in erack-

nga whiE. This is what [ cull the percussive action of the

wing. The effect of such a stroke upon the air did nos give an
opportunity for “slip,” and the buoyant power remained longer

un the impact of the stroke. The affair may be said to have
been an aériul steam hammer, of which the air was the anvil and
the wings the hammer. Perhaps on -this plan buoyancy could
“Ye maiutained by very short strokes, and consequently with but
lttle expenditure of power. Iam no draughtsman, but I will
sndeavour before long to send you diagrams of the * pipe experi-:
ment,” as it will, Bo doubt, be interesting to the A&ronautical
Bociety, and perhape instructive, for I-begin to think it involves
avi inciple. - . .

Dr. W. Smytb, L.R.C.P. Fdin., next- read a* paper entitled,;
¢ Experiments practically demonstrating the "Laws ‘by wbich|
Birds fly, and their a{glication to an A¥rial Machine.” -

Althonfh it may be impessible to discover by experiments
the actual power expended by birds during flight, yet if we can
determine with a good degree of accuracy the greatest amount
of power the muscles by which a bird is enabled to fly are
capable of exerting, we must have an approximate idea of the

gower required to raise the bird perpendicularly from the earth, |
uj

ring which the muscles employed in flying are put to their
greatest strain.

Strong-ﬂying birds, as the piceon, are able to raise themselves

ndicularly in still air, or fly at a velocity exceeding most
under which circomstances they exert their greatest
power. During the flight of birds in a direct line, the re-
sistance of the air is perpendicular to the surface of their wings,
therefore neither of the pressures from either wing impels the
bird in a straight line, but it moves in their resultant, and at a
great waste of power.

A strong-flying pigeon, weighing 12 0z., with an extent of
wing surface of 70 in., was fixed in such a way as to permit the
face use of its wings, an arrangement was attached to both
wings at a known distance from the insertion of the pectoral
muscles, and to this a dyramometer, the wings being placed in
the patural extended position ; a current.of electrioity was trans-
mitted along the line of the. nerves leading to the pectoral
rouscles; the wings were instantly and .strongly flexed on the
body, or, in otber words, struck downwards as in the act of
Hying, which the strain on the dynamometer showed the power
exerted by the muscles was capuble of ‘raising 120 lb. one foot
high in & minute. : :

ow it is to be remembered that if a falling body be taken
88 the standard by which to estimate the power necessary to
raise the figure Serpendicular]y. it would require to use 1 power
equivalent t0 990 1b., which the pigeon certainly does not

This was not from one experiment, as. the paper would seem
toread: The strain on the dynamnometer was taken at different
points in the arc through which the wing moves in its stroke,
and the suin of all the effarts reduced tothe mean for one gives
the above sum, e e -

The weight of tha muacles by which this weight was raised
weas 986 grains, or about 2-ounces. - The weiglt of a steam-
engine to accomplish the same would be about 131b. An
e . etic engine of any considerable power would weigh
perhalﬁa more than that of steam, while the weight of a non-
metallic engine hereafter to be described would be abont 1}
ounce. o '

The weight of the entira mechanism of the bird employed in
fiying was 4§ ounces, thus leaving 6} ounces comprehended in
the remainder. -

It has been said that the mere perpendicular impulse of a
plane is utterly inadequate in supporting a weight in air, and
the use of artificial wings has been repudiated by some. This
is strictly true in regard to most agrial machines thut have been
constructed, and though we bad a power equal to ten horses for
every pound in weight, it must remain so for all others as long
a8 the conditions mecessary to render them effcctive are ot at-
tended to. . .

The function of flight in birds is accomplished by means of
an elaborate mechanicsl arrangement, delicately guided by ner-
vous sensation, &s the following experiments will show :

The wings of a pigeon, dried in the extended position, can be
attached to a spring capable of putting them in motion (for a
very short space of time, as it must necessarily be very light).
And though' this motion may resemble very miuch a pigeon’s
wings in the natural state, it will generally be tound that they
will be unable 10 raise any meight whatever, perhaps, in # scries

of experiments. All at once they would seem to have canght
the secret, and astonish the experimenter; generally, however,
it would be only omce. Now what is the virtue by which tho
pigeon is able to-sustain such a weight, when the wings are
attacked to itself, and without which they can sustain nothing
when attached to our machine? If we take the wing of a b.ll’d,
dried in the extended state, in the hand and strike it against
the air, by attending to the sensations communicated to our
hand, we will feel that, during the stroke, and shortly after its
commencement, the wing will experience considerable resistance
from the air; in proportion as we pass this point will the resist-
ance diminish ; and when the wing is saddenly stopped, if the
strolke has becn & long one, we will cxperience pressure in the
opposite direction from the column of wir put in motion by the
wing tending to iwpel it downwards; the further resistance
during the extreme stroke added to this would render it utterly
useless us a supporting machine. To derive effect, therefore,
from the motion of a plane against the air, it is necessary that
we should be able to arrest it directly we experience the maxi-
mum of resistance, which will be when the motion of the plane
has overcome the inertin of the air, as compared with its
velocity. There is a beautiful provision for this in the wing of
a bird, as another experiment will show. The nerves of seusa-
tion in the wings of a bird convey to the nervous centres an
impression when their wings have attained . thelr maximum of
effect on the air, and this by reflex action through other nerves
cause the muscles to arrest the wings, and bring them back for
another cffort. .

It follows that if nervous sensation preside over the act of
flying us above mnentioned, if we impose that function flight
must become imperfect. 1t is difficult in a small animal like
the pigeon to isolate the nerves of sensation from those of motion.
However, there are some smali branches, principally concerned in
sensation, which can be divided, and their division renders
flight almost impossible. 'T'he motion of the wings is in no way
impaired, the bird beats the air more violently than before, and
sometimes as if by chance it 8its the proper measure and rises tor
a moment awkwardly, but the next strokes are unguarded and
bring it to the ground. 1t has become, in fact, an acrial machine.
It is important here to notice that the wings of the pigeon are
all this time putting an enormous quantity of air in motion,
which is the case also with the wings attached to the spring, and.]
is not so with the pizeon before the nerves are divided, even
thouglh it is fixed to prevent its rising.

Next, by irritating the ends of the ends of the sentient rerves
gonpected with the trunk we excite muscular action in the ex-

‘tensors of the wings.

Beyund a doubt, could we divide every sentient nerve in the
wing ef'a bird, fiying would be impoesiide with all its perfection
of mecliagism and power unimpiared. :

How inuch truth then is in” the saying that a bird's wings
seem to * feel the air,” which they actually dols—an expression
used by Mr. Artingstak in & paperwead before the society. "

In birds wirero the shape of the wing approaches to that of &
plave, as the swallow and pigeon, there 18 & movement during the
upward stroke, which permits the return of ‘the wing with less
resistance than if it were raised in a perfeotly: extended state,
while in birds where the wings aré much curvetft 4s the heron and
#ull,no such movemeht exists, because the contour of the npper
surface of the.wing allows of its being withdrawn with the least
possible resistance. “I'he upward stroke of the wing differs from
the downward in eoning more slowly to a close. Birds disturb
the air but little even with tlfeir mbst powerful atrokes; other-
wise with them flight would be impossible.

‘The importance of the resistance of the air on the inclined
angle of the wing in supporting birds during flight has been
fully shown by Mr. Wengam. e cannot place nerves in the
wing of an abrial machine, but we can determine by experiment
for each pair of wings, according to their size, form, and power,
the proper angle and arc at which they will be most effective.

This must be at a great waste of power, as the conditions
vary under which we are placed; but the same is trne of every
piece of machinery we possess. And we eannot admire too
strongly the wonderful provision Providence has pluced in the
wing of & bird by which it is enabled, under ever-varying con-
ditions, to fly with the smallest possible expenditure of power.

There are three practical diffficulties in the way of agrial navi-
gation : 1st, to rise into the air; 2nd, to remain there at wing;
and 3rd, to get down with safety. Mr. Wenham has removed
one of them; he has placed beyond a doubt that, had we an
dérial machine constructed with “agroplanes,” once in air,
provided wo propel it at a given velooity, it must be self-sus-
taining, but it never would come down without being broken to
picces. There are a few elaborate plunes by which it could be
raised from the earth, those only possible af a very few places,
but not one by which you could get down with aafety.

Tle screw-propeller has been shown to be almost useless for
the purpose of raising a weight, and therefore it is equally use-
less for letting down one. There remains no way but by means
of wings to raise a body from the earth, and let it down again
with safety. One great advantage we have over birds, we have
a propeller superior to anything with which they are provided,
and once-in air have no occasion to use the wings, but fix them
to act as * afroplanes.” Many persons when they calculate the
extent of wing required for an a€rial machine are confounded at
their size. They say, why they would stretch from here to——
Well, even they do stretch to any place you choose to name;
put themn on, there is plenty of sea-room “in the ocean of air,
and certainly no breakers ahead. We can construct them
lighter in proportion to their size than those with which any
bird is provided.

If we take a pigeon and bind its feet so as it cannot use them,
after the first awkwardness of its position is over, it can rise
from a stand 2in. high by the efforts of its wings.

The following is a description of an aérial machine, the
priuciple and design of which bave received patent protection:

It was discovered, after a number of experiments, that it was
possible to explode mixed gases in elastic india-rubber cells
without injury to them, provi‘d they did not exceed a certain
size, were allowed to collupse, abd a lot of water admitted after
cach explosion. Now, it we take an arrangement like an

ordinary concertins and piace it in an almost collapsed position,
placo #s many of those cells as possible inside, aud fill the sur-

rounding space with water ; next, if we draw out the concertina
a little, 2 small quantity of air will rush into the cells, and
should they then be connected with a gas-holder containing
hydrogen or coal ‘and the cdncertina drawn out a very little
further, a much less quantity or gas will rush into the cells,
Then suppose the mixed zases occupying the cells to be exploded
by electricity, the expansion resulting from which would extend
the concertina to its fall longth, and thus become a source of
power. It is well known how every pound of force expended on
water is exerted on the sides of the vessel containing it, and if
some of them be immovable they become fixed paints from
which it acts to others, and thus renders effective the force

resulting from the expansion of the cells, which is one small
advantage in the face of the many obtained through Tenoir's
metallic engine. Sheet No. 1 shows one form the engine may
assume. In Fig. 1 the cells are in an expanded state,"end in
Fig. 2 collapsed. 'The means by which the air, gas, and .water

are severally admitted and out off can be efticiently perfoxmed

without the use of metals. The calculated weight of a oge-

horse power engine of this description allowing one-fourth nore
than the actual .sula would be 201b., which, compared with a

steam-engine of tlie satne’ power equalligg 400 lb., shows a vast

advantage ih its application to adronautics. - .

‘The form of the aérial machine to be us shown in the photo-
graphs, viz., cylindrical, with hemlspherical ends adapted to the
contour of least resistance, at one end a screw propeller, and at
each end of the body u pair of wings proportionate to the size of
the machine. The power as described above, and applied to
move the wings, a8 roughly shown in sheet No. 2. The seats to
be movable, and placed in & single row along the bottown of the
machine, and arranged in sucii 2 manner so that by turning a
wheel similar to that used for steering u ship, their positions
may be altered at wiil, and the level of the machioe preserved
(shieet No. 3).

The entire framework of the car and wings to be composed of
whaleboue, over which, gut has becn very tightly woven. This
is very importunt; any person who is acquainted with the
manaer in which it is done in the case of whips, is aware that
the gut can be applied over whalebone with an enormous strain,
thus diminishing its elasticity, and increasing its strength several
times. In no other wnﬁv' can you construct wings of any great
size, and bhave themn effective, and thus made, with fine silk as
a covering, they are lighter in proportion to their size than those
of any bird. T e

‘The framework of the machine to B® wovered. with silk,
supported at the ends’ by =a strong network of the same
material, Suppose a machine constructed as above, to be 35 ft.
in langth by § in. diameter, with & propeller driven by a one-
horse power nmine at one end, two pair of wings moved by two
horse power each, in all equal to five horse power, and weighiu,
onl ut 100 lb.; 16 ft. in the body of the cur to be filled wit|
eoni gas, which woulg n&g‘& ufn: engire fo:;d fou;] phi:o‘m' or if

repared , devel em zimc and sulphuric acid,
ahuxh mlic’i.dsds pearly another 700 1b. to the weight of the
machine. It may here be observed that the weight of zinc
to be burned in sulplrurit acid to obtain a given power
in an engme of this natare equals the weight of coul to be
burhed-ia atmospheric air to' obtain the same power. Now, it
may bo remembered that in the case of an electro-magnetic
engine, it has been shown as the result of a t many experi-
eats that the best theoretical result from the heat equivalent
to the solution of a grain of zine in a battery is 80 lb. raised
one foot high, while a grain of coal in a steam-engine raises
143 Ib. one foot high. .

A machine so coustructed should raise over 10 cwt., including
its own weight, from the earth, and would travel with a velocity
far exceeding any bird. The supports on which it rests when
on the ground are curved, so that when raised from the earth
they can be turned round, and will then coincide with the body
of the machine.

In experiments with the non-metallic engine, I have uscd cells
from the capacity of a drachm to an ounce; and though the
fastenings in every case have been made with elastic glue, which
softens below a temperature of 100°, they have never given way.

Accustomed as we are to the steam-engine, working with all
the power and dccuracy which metallic resistance gives, we can
scarcely think of an engitie com of light material withont
feeling very much akin to the ridiculous. But assuredly we
must apply power without the use of metals, otherwise we may
close our investigation in adrial locomotion.

There is one objection likely to be used against the non-metallic
engine, viz., the want of resistance of the materials to be used
in its construction. Now it has been shown by a number of ex-
periments that a cylinder of hemp gordage, 1 in. in diameter,
and glued together, can bear a strain of 92,000 Ib., while a
cylinder of wrought iron of the same size can only bear a strain ,
of about 55,000 lb.

-

THE CLEVELAND IRON TRADE.—There are now ninglf
furnaces in blast in the Cleveland district, leaving twenty-sfue
out of blast, Th:r(::]pteasian in the home railway is
affecting the rail trade. Shipbuilding prospects are, hp.sever,
considered better. ’

RerorTs BY ENGLISH ARTISANS ON THE P.
BITION.—A laudable effort is being made by the [}
sion Committee of the Working Men's Club and
to turn to good account the visits of the large

workmen whom they are sending to the French( capital. By
the exertions of Mr. A. H. Layard, M.P,, the prfsident of the

committee, the French authorities have béen induged specially to -
open several valuable institutions to these excursouiste ¢
as to give every aid in the acquisitioa of inform¢'ion. A prize
fand is also established by the committee for ,awards to the
authors of the best reports on certain s branebes of
industry, towards which a grant of 2502 has jusf been made by
the Science and Art De, Informatioti regetding this,
important subject may be had at the affiees of ylie committes.
HE RussiAN RA1Lwavs.—A despatch St. Pvtersbur‘g, .
ublished in yesterday’s Times (18th inst.), systes that the St.
Petersburg and Moscow Railway has been sold tof Messrs. Wy
an Anerican firm. This is more probably thg Messrs. Wihns,
who have so long worked the line by contrabre are the
owners of the well-known Wioans yacut, or cpgat :

N
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AGRICULTURAL ENGINES.

Ix the language of the turf, all horses after the first
three or four in a race are said to be nowhere. They
must be either first, or very near the first, or nothing.
Yet the losing horses are somewhere, and generally not
very far behind ; for while the best horse in the Derbﬁ
wi 32 miles an hour, few are entered which wi
not gg their 25, and most_of them are safe for 30 or
very near it. But the differences in horses are con-
stitutional, although much may be done by breeding
and training to lessen them. In the case of steam-
engines, however, there are fixed laws to work upon
from the beginning to the end, and why should not
one engineer make as an engine as another ?
The answer, of course, is, that different engineers have
not the same knowledge and skill; and, which is also
important, the same ambition to excel, and, in the case
of some, indeed many, manufacturing engincers, they
have not sufficient capital. And yet, in the case of
agricultural engines, the makers copy one another in
true Chinese fashion, and the great object with most

of them appears to be to keep as closely as possible to
the outward forms adopted by the one great leading
firm. Why, then, at the Derby of the Royal Agri-
cultaral Society, were not the engines tolerably well
together at the winning-post? Why were so many
literally nowhere ?—too far off to be scen with the
naked eye. Look at our own carefully ecalculated
columns of results, as given inour last number. Take
the nineteen single - cylinder engines in the first
series of trials. One engine burning four times
as much coal as another for a given work! But
two burnt less than 41b. of coal per effective
horse power per hour; four were between 41b. and
51b,, were between 51b. and 61b., four were
between 61b. and 71b., two between 71b. and 81b.,
and four more actually ranged from almost 91b. to
almost 131b.! We shall have something to say,
presently, of the nature of this first series of trials, but
even in the second series, which was better calculated
to bring out the real capabilities of the engines, the
of consumption of coal was from 2.541h. to
} ?ggib., while three of the greatest delinquents in the
first series did not show up at all. We will not repeat
the names of those who so failed in their duty—and
ineers know what we mean by duty, and that
f:ﬁ' ure in duty constitutes delinquency. It would
bave been merciful to those who burnt beyond 6 1b. of
coal per horse power per hour to have made #o entry
of their performance, g:t we had our own duty to per-
form, and this demanded the publication of all the
facts. A contemporary has given a most thundering
account of the trials, in which (apparently in order to
spare the feelings of the unhappy engineers who were
nowhere, gentlemen whose fnrtﬁer services to the pro-
fession might well be dispensed with, except the
. t service of all—that of taking themselves off
ther, to Australia or anywhere) the results are
sou:ﬁlnlly hashed that it is impossible to make head
or tail of them, and the engine which swallowed its
131b. of coal per horse power per hour, and of which
the mechanical structure is nearly as bad as the dy-
namical performance, is thus spoken of :

« Agricultural engineers have not Jearned how to build
racing hcﬁonr-dmgiglu, and Mr, ——'s engine is oerm.l:'lx not
in any sense a racer, but simply a commercial engine, the
distinetion is not without its importance.”

Confound your “commercial engines,” you ten
gentlemen and firms at the end of the list, not because
ou happen to be at the end, for defeats are often
{nononrable, but yours are every one of them inexcas.
able, and at least four of them are most ful.

Stick it in your catalogues, “ This is the engine, or a
“ ll)rother ogit, that, (I)Exrnt its 8 1b. of coal per horse

« power per hour at Bury.” * This burnt 1 lb., and
« this 131b. 1" That famous locomotive engineer of
thirty years ago, John Gray, of the Liverpool and Man-

chester Railway, maintained that the consumption of
fuel was a tolerably close measure of the working ex-
generally, and experience with most kinds

of steam machinery has shown this to be very
often true. And the farmer should register a vow,
and religiously act upon it, mever fto deal with
an engineer whose engines burn more than 61b. of
coal per horse power hour. Every member of
the lgzynl Agricultural Society—and it numbers over
5000 members—has already received a copy of last
week’s ENGINEERING, in which the competing engines
are set down in their order of merit, in hard com-
pact tables of inexorable figures, dealing out omni-
potent criticism, not such as frail human opinion may
clothe with words, or, to be Frenchified, in chéc,
still less the ignorant twaddle of the pretended pro-

the best practice and in the theo

fessional criticism from which we have quoted above,
and to which a small section of i
were treated last week by an o
Among a number of agricultural engineers—
for we must call them so by courtesy—there 1s a great
want of knowledge of what is going on within their
engines when at work. What can be ex
engineers who never use an indicator, who think it a
conjuri.n.g contrivance or a finical rattle-trap which
they don’t need or can’t afford ? What of makers of
portable engines who have no friction-brake in their
works, and perhaps would not know what one was if
they saw it ?  “ Oh no,” they say to the now and then,
but not often, credulous farmers, “we don’t make
“ racers, but good commercial engines.” Commercial
with a vengeance, and what a mantle of engineering
incapacity 1s that long-suffering word! And, poor
souls, these agricultural “engineers” actually knew
no better than to go to the brake at Bury like.lambs,
or sheep rather, to the slaughter, and well-nigh a dozen
of them are cold mutton now, aud unsaleable at that!
What revelations would indicator diagrams from gome
of their engines afford! Water, perhaps, going
through the cylinder by the bucketfuﬁ, or the steam
taken nearlg all at one end of the cylinder, or the engine
choked with back pressure and compression till it is
almost a wonder the fly-wheel does not run backwards
of its own accord! What curious proportions of lap
and lead, what allowances of steam and exhaust open-
ings, what miracles of valve-setting, what jamming or
else what blowing of piston-rings, &ec., &c., &c. !
knWliy is t;:eae not.f m't]n-el m?t'” or“lt mutxlzt.oomm':n
oW ne of the icultural. gngineers
in th:‘;ﬁ:gdom has asked us :ng?hm the lx;.::tm three
days to find for him 8 draughtsman who is well up to
of high-pressure
engines ; a thorough mechanic and a man of sound
judgment ; and although an advertisement would in-
stantly bring five hundred applications, we do naf know
where to lay our hand uion the right man, uniess it
be that we have just such a one in our own office, arid
are, indeed, asked for a copy of him ; for we cannot
part with him, nor is it likely that the salary, though
reasonably good as such things go, would tempt him.
And how few capable designers there really are! So
many must go in leading-strings, and so many who
t! they can go alone, are so crotchety, and if they
had their own way would bave their employers
in the Gazetle in six months. The schoohng for

engineering draughtsmen now-a-days is a Chinese
school, and it ch

icultural
ete a.nthorit;.
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consists in copying, sometimes from the
best models, oftener from ingﬂu':zrent works, sometimes
from the worst. See the draughtsmen cribbing
sketches. Although many are too Iazy, and therefore
like to say they are too honest, for such work.
Honesty! We never yet saw an ambitious draughtsman
who was over-honest in sketching. But nobody teaches
them dpnm{lea The( get something from Rankine,
and although personally he is not a curmudgeon (won /
non ! pas de caur méchant), he is professionally a brick.
His books are good stuff, to those who can read
them and understand them, and there are not many who
can. If the Institution of Mechanical Engineers were
not 8o exclusive and close in the publication of their
gnpers, some of these would form good food for
raughtsmen. We say some, but not many. Few
deal in é)nnclpla. There are but few such as Buckle’s
splendx aper, the first ever read before this Institu-
tion, on blowing-fans, or Froude’s on the friction-
brake, or Thomson and Pole’s on compound engines.
We need a school of steam engineering—even more
important to us than our schoofmalready established,
of naval architecture.
But we havea word to say of the system of trials of
portable engines, as established by the engineers of
the Royal Agricultural Society. They have done good,
as we said, last week, by stimulating the efforts of
agricultural engineers, and no doubt they are fair,
being the same for all engines. But as tests of the
real working economy of ordinary engines they are
ridiculous, and only those who build their engines ex-
pressly for these trials, and not for sale, can hope to
win at them. The ordi run of portable engines
are entered for trial at a number of revolutions corre-
sponding to a piston speed of from 240 ft. to 300 ft. per
minute, and the higher the speed entered the worse
for the engine in most cases. If we take a mean
piston speed of 280 ft. Yer minute (that is, 120 revolu-
tions per minute for a 14 in. stroke), we shall find that
single-cylinder engines are loaded on trial to but 15 Ib.
mean cylinder pressure per square inch, over and above
that, perhaps 31b., necessary to overcome the friction
of the engine while working at that pressure. In
other words,

with 501b. steam in the boiler, only

a mean of about 18Ib. is allowed in the cylinder,
engineers

ted of | wire-dra
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the brake being loaded to . correspond only to
that amount. Unless the engine be set to cut
off very early on the stroke, and single-cylinder
engines going at a slow speed (for 120 revolutions is
slow) seldom are, the waste of steam by throttling and
i wing is simply enormous, the back pressure
bearing a very high proportion to the total pressure.
The interest of the agricultural enginger lies in enter-
ing his engine at the lowest permissible speed, and
thus getting a brake load in the same inverse l[ln-c.por-
tion greater, and in then overrunning as much as the
judges will let him; and, take note, that Clayton and
Shuttleworth were allowed to overrun their nominal
revolutions, on one trial, nearly 50 per cent., giving
an hour and a half of mechanical time for every hour
of actual time. We have shown, elsewhere, how
Nalder and Nalder defeated themselves by entering, in
their Wiltshire honesty, their emgine to run at 440 ft.
of piston per minute, whereupon just 9.6 lb. of mean
cylinder pressure, over and above that due to the fric-
tion of the engine, was allotted them. They have
much to answer for by thus damaging the cause of
high piston speed by their consummate simplicity.
But even hat two-thirds or one-h‘;a}lfi ]tlhe speed, no
engine without great expansion co ope to win at
the first series of trials,pz:arely because the assigned
load corresponds only to a wastefully low mean cylin-
der pressure. Come, you agricultural iron-founders
and implement-makers, dabbling in steam-engines, get
yourselves an indicator at Elliott’s, and a book to tell
you how to use it, or hire a lad from Penn’s, or
a young man from Crewe. Learn how to make the
most of 50 lb. of steam, and then, under the present
ridiculous system of trials, enter your engines at a
nominal speed corresponding only to the mean cylinder
pressure which gives the best work from this steam,
expanded as much as you .can profitably expand it.
Do you twig, or do you need ‘to be thrashed again at
the brake, at the next trials, four years hence? As
for the second series of trials, with 50 per cent. load
above the nominal power, they gave better results all
the way through ; but engines which had been made
to do their very best on the first set of trials did not
come off quite best on the second set. The Readin,
Ironworks Company really made the most wonderf
performance.  Their engine was fitted with an
adjustable cut-off, and in the first series of trials,
when the steam had fallen too low to keep up
the prescribed rate of revolutions, the admission
of steam was altered by hand, while running, so
as to follow longer on the stroke, and in this way the
engine gained a few minutes beyond what would have
been possible with a fixed cut-off.

If the little agricultural engineers are teachable, and
have a particle of ambition to stand somewhere near
the great firms, they will find a world of teaching in
the results booked at Bury, and how tremendously
they will have to pull up before another trial comes off.

THE TELEGRAPH TO INDIA.

We have on more than one occasion commented
on the defective administration of the telegraphic
service between this country and India; and, in spite
of the p;'obable advanf s to be derived from ttlixis
country forming one of the signatory powers to the
Paris telegraphic convention, 528 harge pall along been
impressed with the conviction that nothing short of
an independent line, under the exclusive management
and control of an English company, or the Govern-
ment, and with an entire staff composed of British
subjects, could, in the long run, satisfy the demands
of the public, and secure to this country a line of com-
munication, not liable to interruption, with our Eastern
possessions.

Among the first joint-stock companies of any im.
portance, which the restoration of confidence in the
money market has induced their promoters to submit
for the suggort of the public, are two schemes for
effecting this very object, the one by the Anglo-Indian
Telegraph ComEan , and the other by a conpan
gromoted by the Messrs. Siemens, of Londen an

erlin, whose prospectus, however, has not Jet been
issued ; besides which there is another con. .4ny about
to seek the support of capitalists under she title of
the India, China, and Colonial Telegxgﬁ Company,
witha proposed capital of 700,0007.,for tke construction
and laying of a cable from Falmouth ¢o Gibraltar, and
thence to Malta. As many doub® may arise as to
which of these companies sho i receive the greatest
amount of public patronare aad support, it is our in-
tention now to examine io the relative merits of the
proposed schemes, axd"th doing this it will be necessary
to divide the-subject into three heads, viz.: 1st, as
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to the cost of construction and maintenance of the
proposed lines; 2nd, the probable ultimate employ-
ment of the lines; and 3rd, the value of the lines
ﬁ;onlx a commercial and political point of view respec-
tively.

We have already given an outline of the proposed
schemes of the two first-named companies, but for con-
venience sake we will here briefly repeat them. In
the first place, then, the Anglo-Tndian Telegraph Com.
pany propose to use the existing lines as far as Susa,
where the French lines end, and from thence to Modica
in Sicily they will lay a cable for which an exclusive
right has been granted to the company, by the Italian
Government, for forty-one years. From Modica mes.
sages will be passed to Malta by a line belonging to
the Mediterranean Extension Telegraph Company 4
from Malta to Alexandria, by the cable laid in 1860,
which it is proposed to lease from the British Govern.
ment for a term of ferty-one years; between Alexan.
dria and Suez, by an overland line belonging to the
Telegraph to India Company, which it is proposed to
lease for twenty-one years, with the option of pur-
chase; and from Suez to Bombay by 3650 knots of
new deep-sea cable. The promoters of the second
scheme propose to lay a c&le between the English
and Prussian coasts across the Channel, joining which
would be an overhead line passing through Prussia
and Russia as far as the Black Sea.  Across the Black
Sea a new deep-sea cable would be laid, 280 miles in
length, between the Crimea and the Circassian coast,
which would ultimately join the existing lines through
Persia, and along the Persian Gulf, to Kurrachee and
Bombay. From ombay hoth companies, it is believed,
contemplate an cxtension of their lines to China and
Aus ; but, as this latter part of their programme
is not proposed for immediate execution, its considera:
tion may for the %resent be deferred. Indeed, this
portion of each scheme, supposing that only one of
the companies should succeed in raising its capital,
must depend upon the commercial success of the line
between this country and India, for if that did not pay
there would evidently be extreme difficulty in raising
capital for its extension; and if both companies suc-
ceed in starti.uE into life, the same remarks would
equally apply, but in this case, if the capital for an
extension to Australia were raised, it would certainly
be by that company which eould ﬁy, out of sarplas
reoeipts of its line to India, the largest dividends to
its shareholders.

With d to first cost, there can be no doubt that
the route through Prussia and Russia would be the
cheaper of the two, as it would consist almost exclu-
sively of overhead lines, whilst almost all the new
lines to be constructed by the A.nq‘lao-lndian Telegraph
Company consist of deep-sea cables. On this point,
therefore, the overland scheme should have the prefer-
ence; and, as the amount of capital required for its
completion would be the smaller of the two, it would,
&rt from other considerations, be the easier to raise.

the subject of maintenance, however, the case is
uite reversed. Overhead lines, being exposed
ways to atmospheric influences, require frequently to
be repaired, and new posts, new wires, aud new insu.
lators would be continually necessary, especially in
winter, in Russia, where ice collects upon the wires
and breaks them down ; whereas deep-sea cables, when
not subject to any direct mechanical injury, do not re-
quire this constant attention. When, however, an
accident does occur in deep-sea cables, of course the
delay and expense in repairing it become an important
item which must not be lost sight of in weighing fairly
the relative advantages of the two schemes. When
an overhead line becomes injured, the injury is con-
fined to a certain spot; a few yards of wire, a couple
of labourers, and a day or two at most, are probagly
all that is necessary to ]g:lt the line again in repair.
But when a submarine line ge!s an iojury, the whole
cable becomes utterly useless for an uncertain period
of time; it must be fished for, hauled up, underrun,
cut, tested, rejoined, and resubmerged, all which is
castly both in time and money. The success which
atiended the repairing of the Atlantic cable only a
short time back is, however, a proof of the certainty
with which such repairs may be effected, and all in-
convenitnce from injury to a cable may clearly be,
with tolemble certainty, avoided by having a second
cable, as is now the case with the Atlantic Telegraph.
This, howev, entails considerable additional expendi-
ture, and a la-ger capital must be raised in the first
instance if the simarine portions of the line are all
constructed with setand cables. The proposed over-
land line, vid Russia a1 Persia, must therefore, in re-
gard both to construction sad maintenance, be ad-
mitted to psssess advantages 'n paint of cheapness
over the alternative or Red Sea une. ~

With regard to the probable ultimate employment of
the line, so far as through traffic between England and
India is concerned, there appears no reason why both
schemes should not be carried out, since the effect of
competition would have the effect of stimulating both
companies to offer the ‘Sreabest possible convenience to
the public, and it would tend besides to keep the rates
down considerably below what they would likely to
be under a monopoly ; and, as the two lines would
not, in any way, interfere with one another excepting
for through messages, they would each enjoy the sole
command of all short-distance messages over their
respective routes. Thus the public are directly, as
well as indirectly, interested in the establishment of
both companies for the construction of telegraph lines
ta India, With regard to intermediate stations, the
Anglo-Indian Telegraph Compang’s line would possess
incalculable advantages over the rival route, as it
will traverse those places touched by the Indian
steamers, and by which the mails, passengers,
troops, and overland merchandise, passing between
England and India, are forwarded. This advantage is
scarcely to be estimated, as it affords innumerable
facilities for orders and communications under way;
whilst the other line, passing through towns which are
important enough, perhaps, in their way, but which
have no direct communication with the halfway houses,
would only be useful as a terminal line having a less
direct bearing upon, and less applicable generally to,
Indian traffic.

The value of the respective lines from a commercial
point of view is so nearly associated with the foregoing

uestion, viz., the probable ultimate employment of
the line, that we have already to a greal extent dis-
posed of that part of the subject in the previous
paragraph. The line which merchants would prefer
to use must unquestionably be that which follows the
route by which their correspondence, and, in some
cases, their merchandise, is sent. The conveyance
of troops by the overland route to India will of
itself cause a considerable increase in our commer-
cial relations with t, when the necessity for a
direct line of telegraphic communication will more
than ever be felt. . The facilities which this line also
would afford to officers, on their way to or from India,
for communicating with their friends may, not im.
probably, prove a source of considerable traffie, and
which, coupled with the commercial advantages of the
line, wou]g fully justify a larger outlay on its con-
struction than could, with any prospect of remunera.
tiveness, be borne by the line vi¢ Prussia and
Raussia.

Politically there cannot be the slightest hesitation
in determining between the relative advantages of the
two routes to this country. According to all that can
at present be foreseen, Russia is our only rival, or,
rather, is the only mnation likely to become a rival to
the British supremacy in the East Indies; her armies
are, even now, step by step advancing nearer and
nearer to our northernmost outposts, and the voice of
warning is constantly sounded, by means of the Indian
press, to the fatal consequences that may arise from
our persistent policy of inaction. To sound the alarm
on tﬁis subject is commonly attributed to an attack of
Russophobia ; but, sup, smﬁ the day were to arrive
when the fears of wca]ilzd alarmists became realised,
and the British armies in the East were called upon to
contend with the mighty forces of Russia for the pos.
session of our Indian empire, what would then be the
probable advantage of a line of communication running

through Russia? and if we were dependent upon that :

line alone for obtaining and convei‘ying messages to and
from India, messages, probably, of the greatest possible
political or military importance, what might not be the
disastrous result and consequences if the Russian
Government, for its own purposes, deprived us of the
use of it? On the other hand, ’Iby,the co-operation of
the India, China, and Colonial Tel n

line from Falmouth to Gibraltar and Malta—which,
if constructed, it might be found mutually advanta-
geous to the two companies to unite with the lines
of the Anglo-Indian Telegraph Company’s wires
at Malta—the Anglo-Indian line would render
this Government entirely free from any such
chance interruptions, and enable them to convey orders
direct to the two important stations of Gibraltar and
Malta, besides communicating with troops es rowfe
between England and India. That which tends to in-
crease our commercial relations with any parts of the
world also increases the importance of our political
connexions in those parts, and it may therefore be
assumed that that line of telegraph which would serve
best the requirements of commerce will also prove the
most dm:'enﬂ)le for political purposes ; and, as we have
already shown, for military purposes the same line

legraKP Company’s ;

would, in_this instance, also be of the greater import-
ance. Under these circumstances it might, not un-
reasonably be expected that Government should give
some direct support or encouragement to that line
which so eminently excels the other in political and
military importance, were they not indirectly pledged
to support the opposite scheme, for the Persian and
Persian Gulf lines are in Government hands, and the:
have already promised special privileges to the mes-
sages sent by the company over those lines.
he two projects must therefore rest entirely upon

their respective merits; and each possesses advantages
over the other which we have endeavoured clearly to
R‘oint out, and which may thus be briefly summarised :

he chief advantages of the Russian and Persian route
are economy in first construction and facility for
effecting repairs, whilst the other route has been shown
to be less liable to derangement, .and of the greater
importance from a commercial, political, and military
point of view.  The political and military considerations
affect chiefly the Governments of this country and of
India, and for the sake of estimating the purely com-
mercial value of the line as a speculative undertaking
may, for the present, be discarded ; and it therefore
remains for the public to form their own opinions as
to whether the probable traffic over this line is, from
the reasons we Eave ahove stated, sufficiently in excess
of what may be expected on the opposing line to make
the one as good a speculative investment as the other,
and they may naturally be expected each one to sup-
port the promoters of that line which appears to offer
the greatest security and prospects of largest returns.
As we have before stated, we shall be glad to see both
lines successfully established, since, if properly con-
structed and carefully worked, we have no doubt there
would be found sufficient traffic for the support of
them both.

RECENT PATENTS.

. Tre following specifications of completed patents

are all dated within the year 1866; and that year

should be given in ordermg them, at the annexed

{)rices, from the Great Seal Patent Office, Chancery-
ne.

al .

(No. 2999, 10d.) Thomas Barnabas Daft, of Cleves
Lodge, Church-street, Chelsea, patents constructing
floating harbours of iron or steel plates and frames
in such a manner that they can be built on shore and
then launched. It is intended that these harbours
should be moored in their required positions, and that
they should be connected with the shore by swiyel
bridges, which would allow of their rising and -fallin;
with the tide. The harbours are to be construc
with hollow walls for receiving water orother batast,and
are to be without any floor in the open or water space
where the vessels are received.

éNo. 3016, 1s. 2d.) Julien Bolvin, of 81, Rue
d’Enghien, Paris, patents a form of steam-engine in
which a pair of pistons connected by a curved are
made to reciprocate in an annular eylinder. The re-
ciprocating rotary motion of the pistons is communi-
cated, by an arm connected to their rod, to a central
shaft, and this shaft carries another arm, from the
extremity of which a connecting-rod is led to a crank
on the fly-wheel shaft. An engine very similar to this
has been proposed before. It possesses no advantages
over the arrangements in ordinary use, and it would
be much more difficult to keep in repair.

(No. 3018, 10d.) David Kircaldy, of Southwark,
patents a measuring instrument intended for ascer-
taining minute differences in m ements or dimen-
sions. It consists of a pair of el bars conneeted
at one end. by a cross-piece, one of these bars bei
divided out mnto main divisiong—such as inches an
tenths—and the other bar bcing screwed with a thread
ofa certain corresponding pitch, twenty threads to the
inch, for instance. On the screwed bar is a long nut
which turns in- a_socket, this socket having another
bole in it through which the other bar sli The
nut has a collar on it which bears against the socket,
and this collar is divided out around its circumference
whilst the socket is marked with a zero line. Both
the socket and the cross-piece, by which the bars are
connected at one end, carry pointers ; and the method
of using the instrument is as follows: Supposing it is
required to set the pointers at a distance apart of
5.02in, The socket would first be set to the 5in.
division on the main bar, the zero mark on the circam-
ference of the nut collar corresponding to the zero
mark on the socket, and then, su%posing the screw to
be of the pitch above mentioned, by turning the nut
two-fifthg of a turn, the socket would be shifted the
required 0.02in. further on, making the distance
between the pointers 5.02 in,



JuLy 26, 1867.)

ENGINEERING.

59

(No. 3024, 10d.) Jaques Hermann Auguste Gruson,
of Buckau, Prussia, patents methods of casting railway
wheels, tyres, and other articles requiring a hard sur-
face combined with toughness. According to these
plans the moulds are composed partly of iron and
partly of sand, and are arranged so that the thinner
portions of the casting come in contact with the sand,
the object being to equalise the rate at which the
cooling of the metal takes place. In some cases Mr.
Gruson proposes to form a hollow space behind the
iron ring of that part of the mould which forms the
face of the tyre, and after the mould has been filled, to
run hot metal into this space to keep the iron ring
from cooling down the tyre too quickly. Mr. Gruson
also patents making tyres of two concentric rings with
a space between them, these rings being united by a

i feather or rib. The spaces left by the zigzag
riE are intended to afford room for the suit of bolts by
which the tyre may be secured to the wheel. Such
t{rm would, however, be very heavy in proportion to
the amount of wearing material contained in them,
even if there were no other objections to them.

(No. 3025, 10d.) William Edward Newton, of 66,
Chancery-lane, patents as the agent of Claudius Edward
Habicht, of New York, an arrangement of machinery for
excavating mud, sand, loose stones, &c., under water,
and for pulling up old piles, and performing similar
submarine work. The arrangement consists of a
friction hoisting apparatus combined with a kind of

ping bucket, which is raised, lowered, opened or
closed by the friction gearing acting through chains or
ropes. The details of the machinery could not be ex-
plained without reference to drawings.

No. 3026, 6d4.) Ellis Wesley Morton, of Boston,
U.S., patents applying to carriage wheels tyres com-

of a pair of metallic hoops with india-rubber or
other elastic material between them. This is a very
old idea. )

(No. 3031, 84.) Thomas Wardlaw, of Toughmill,
Dunfermline, patents arrangements for working the

side delivery rakes of reaping-machincs, which could | i

not be clearly described without reference to drawings.

(No. 3033, 8d.) Jaques Hermann Auguste Gruson,
of Buckau, patents making armour plates of cast iron
with chilleJm faces, the plates being cast in moulds
formed in a similar manner to thosc in Mr. Gruson’s
patent, No. 3024 above noticed. We should have
considerable doubts as to the resisting powers of such
armour plates.

(No. 3034, 1s. 6d.) Thomas Greenwood, of Leeds,
patents a form of lathe for boring and facing railway
tyres, the arrangement being such that both sides
of the tyre are accessible at the same time. We
shall give au illustration and description of this useful
tool next week.

(No. 3038, 1s. 2d.) Josiah Latimer Clark, of 5,
‘Westminster-chambers, Victoria-street, patents im-

rovements in the construction of telegraph posts,
insulators, and tclegraph instruments. ~This patent
will be of considerable interest to electricians, but the
ints claimed in it would require more space to
ribe them than we can give to the subject here.

(No. 3050, 1s. 2d.) James Howard and Edward
Tenney Bousfield, of Bedford, patent improvements
in the construction of reaping and mowing machines.
The patenteesarrange the crank-shaft which drives the
knives lower than usual, and they make the knives of
about half the usual width, giving them at the same
time an amount of travel equal to that now employed.
This arrangement gives the knives double the length
of cutting surface. The patent also includes arrange-
ments for altering the pitch of the finger bar, and 1m-

rovements in the” construction of the reel, this latter
iaving also a differential motion given toit, so that its
speed of rotation is reduced at the time that the rake
arm is passiug over the table of the machine.

(No. 3051,6d.) Jaques Hermann Auguste Gruson,
of Buckan, patents a method of casting ordnance of a
mixture of purified white and grey cast irons, which
he denominates “ Gruson’s metal.” The moulds are

nstructed partly of iron and partly of sand in a
similar manner to those for casting railway wheels, &ec.,
described in our notice of Mr. Gruson’s previous
patent, No. 3024. _

(No. 3054, 8d.) George Haseltine, of 8, South-
ampton-buildings, patents, as the agents of John Free-
land and Daniel Ward, of New York, a method of
making double volute springs by coiling up strips of
metal, which have been split longitudinally for the
greater part of their length, and have then been opened
out into a forked form.

(No. 3036, 8d.) William Clark, of 53, Chancery-
lane, patents, as the agent of Laurent Chevalier, of 29,
Boulevard St. Martin, Paris, a form of steam-boiler. In

end to an oval section, this enlarged portion containin,
the firebox. From this firebox a fnrger flue is leﬁ
through the barrel of the boiler, this flue being closed
at the end and bent tubes being led from it back to
the smokebox, which is fixed to the upper part of the
front of the boiler. A boiler of this ‘;:inmould be
expensive to construct, and we have considerable
doubts about its strength and durability.

(No. 3058, 10d.) Alfred Vincent Newton, of 66,
Chancery-lane, patents, as the agent of John Oliver
Reilly and Alexander Wiley, of Baltimore, U.S., an
arrangement of spike and rivet making machinery
which admits of the apparatus for bhending over the
spike head and pointing the spike being readily thrown
into or out of action at pleasure, tﬁus adapting the
machine for making either pointed or unpointed
articles. The details of the arrangement could not be
described without reference to drawings.

(No. 3063, 2s.) Peter Gledhill, of Newcastle-on-
Tyne, patents scveral arrangements of coal-cutting
machinery. According to one plan, the coal is cut by
a series of cutters carried by a pitch chain passing
over a chain wheel at the end of a jib projecting from
the side of the machines. The other machines in-
cluded in the patent are pick-machines, several methods
of working the picks being mentioned. The patent
also includes mounting the machines on rails or guides
carried by light frames or girders of considerable
length, so as to avoid the necessity for laying a solid
line of rails in the mine.

(No. 3065, 1s.) George Haseltine, of 8, Southamp-
ton-buildings, patents, as the agent of Charles Bur-
leigh, of Fitchburg, Massachusetts, U.S., an arrange-
ment of rock-dri?ﬁng machine. In this machine a
rapid reciprocating and intermittent rotary motion is
given to the cutter, as in Lowe’s and Deering and
Sach’s machines, but the details of the mechanism are
different.

(No. 3066, 4d.) Pierre Réné Marie Le Guen, of
30, Rue Voltaire, Brest, patents a method of combin-
m% tungsten with cast iron, M. Le Guen mixes the
reduced wolfram with quick‘[ime, in the proportions of
about 10 to 1, and makes the mixture into a paste by
pouring it into melted pitch or tar. This paste is
divided into portions, which are submitted to pressure
in order to form them into cakes, these cakes heing
used as follows: The weight of the cast iron to be
melted being known, a number of cakes, containing the
quantity of wolfram which it is required to add, are
taken, and divided into as many lots as there are to be
layers of cast iron in the charge of the furnace. Coke
is then placed in the bottom of the furnace in the
ordinary way, then one lot of the cakes, then a thin
layer of coke, then a layer of iron, and so on. A
small quantity of flux is also added, but less than
usual, on account of the lime contained in the cakes.
The metal when run off is received in ladles or re-
ceivers, and well stirred beforc it is run into the
moulds.

(No. 3077, 1s. 4d.) Johnson Kitchen, William
Kitchen, and Samuel Samuels, of Accrington, patent
an arrangement of continuous railway brake. Accord-
ing to this plan, a piston working in a steam cylinder
fixed on the tender is made by the aid of a rack and
pinion to give rotary motion to a transverse shaft, and
on this shaft is placed a bevel wheel, which gears into
apinion fixed on a longitudinal shaft extending through
the hind buffer beam of the tender. Each carriage is
also provided with a longitudinal shaft, and these
shafts and that on the tender are coupled by a system
of universal joints. Rotary motion can thus be given
to all the shafts by the movement of the piston in the
steam cylinder, and, by means of a screw on each shaft,
the brake blocks can be applied to the wheels of each
vehicle. An arrangement for driving the shafts by
means of gearing connected to friction wheels, which
can be applied to the wheels of the brake van is com-
prised in the patent. We doubt if this invention
includes anything which is really novel.

(No. 3079, 1s. 4d.) William Henry Posthelwaite
Gore, of Langham-street, and Robert Green, of Lad-
broke-terrace, Bayswater, patent a machine for repair-
ing roads. This machine cousists of a kind of traction
engine, carrying at the front end a pair of steam-
hammers, or, as the patentees call them, “ rammers.”
These “ rammers,” they say, should have faces about
3 ft. square, and should weigh about 5 tons each.
They are shown in the specification drawings as being
connected directly to pistons working in steam cylin-
ders overhead, and it 1s stated that m some instances
the force of the blow may be increased by admitting
steam above the pistons. We should think that the
movements which would be imparted to a traction-
engine by the working of a pair of double-acting 5-ton

this boiler the cylindrical main barrel is enlarged at one ! steam-hammers attached to the front of it would be of

rather.a lively character. Besides, we much doubt
whether such ““ rammers,” even if practicable, would
perform their work any better than a heavy roller.

(No. 3088, 8d.) Frederick Robert Glover, of St.
Peter’s College, Cambridge, patents a form of hLoist
applicable to houses in which the staircases enclose
onr a narrow well, up and down which it is impos-
sible to pass a platform in a straight line. In one
form of this hoist a pillar or rod is carried from the
top to the bottom of the house, and to this rod the
platform is connected by a sliding socket fixed to one
side of it. 'The platform is thus carried wholly on one
side of the rod, and it is made to turn round the rod,
and thus change from one side to the other, in order
to clear the flights of stairs as it passes them, by
means of curved guides, which are fixed to the plat-
form, and come in contact with the balusters as the
platform ascends or descends.

(No. 3095, 1s. 10d.) William Bass, of Little
Broughton, Cumberland, patents a complete set of
nail and spike making machinery, which it would be
impossible to describe without referring to drawings.

DUVERGIER’S HORIZONTAL ENGINE.

WE last week gave, on e 50, engravings showing a side
elevation and plan of a horizontal engine, constructed by M.
Alphonse Duvergier, of Lyons, which is now at work drivin
the machinery in classes 50 and 51 of the Paris Exhibition, an
we now add on the next page some farther views representing some
of the details. The cylinder, which is 191} in. in diameter, with
8 ft. 33 in. stroke, is, like th.at of the Allen engine, overbung,
it being secured to the frame by the front end only, as shown in
Fig. 1 (page 50). It is steam-jacketted both over the barrel
aud the covers, the jacket being in communication with the vaive-
chest. The distribution of the steam is effected by a valve which
extends the whole length of the cylinder, and is fitted with an
expansion valve on the back. The form and arrangement of
these valves will be seen from Figs. 8, 4, and 5, which are
respectivel{ a transverse section through one of the cylinder
ports, 8 longitudinal section of the ‘cylinder and valves,
and a transverse section through the ex{must passage. The
passages leading to tha ends of the cylinder are made as
short as possible, and they are arranged so that they incline
slightly downwards towards the valve, and thus allow
any water which may collect in the cylinder to escape freely.
The main valve not only fita at the ends against the cylinder
faces, but its under side bears at the middle of its length upon a
face surrounding the opening of the exhaust pipe, this pipe lead-
ing directly down from the underside of the valve-chest, as
shown in Fig. 5. An opening in the bottom of the valve places
the interior of the latter in constant commmunication with the
exhaust. The expansion valve is merely a flat valve working at
the back of the main valve.

The main slide-valve is driven directly from an eccentric in
the usual way, and the expansion-valve, which is adjnstable by
the governor, is worked from the same eccentric by the aid of
the arrangement shown by the centre lines in Fig. 11. This
arrangement is as follows: In the eccentric driving the main
valve is fixed-a pin, which is coupled by a short link to the
lower arm of a lever which vibrates on a fulcram concentric
with the crank-shaft. The upper arm of this lever—which, it
will be seen, is not in a straight line with the lower arm—is
coupled by another link to the upper arm of a second lever
vibrating on a fixed fulerum. The lower arm of this lever is
slotted and curved to an arc struck with a radius equal the
length of the rod which ts it to the spindle of the expan-
sion-valve. The bhlock carried by the end of this rod is raised
or lowered in the curved slot by the action of the governor; an
increase i1 the speed of the engine causing the block to be raised
in the slot and the travel of the expansion-valve to be conse-
quently reduced, and vice versd. If the block is raised so that

its centre coincides with that of the fulerum of the vibratin,
lever, no motion is communicated to the expansion-valve, an
consequently the supply of steam is entirely shut off from the
cylinder, and as the block is lowered the travel of the expan-
sion-valve is more and more increased and the cut-off corre-
spondingly delayed. The arrangement gives the power of vary-
ing the cut-off from 0 up to 75 per cent. of the stroke. From
0 to 45 per cent. of the stroke the cut-off is stated to be
effected with perfect equality for both strokes of the piston, but
with the later cut-offs there is n slight irregularity. = Diagrams
showing the working of - this valve-gear are given in Figs 12,
13, and 14. . b
The air-pump is placed below the floor leve}, and is worked
from a crank-pin fixed in a plate at the end of the crank-shaft,
as shown in Fig. 1. The condenser is situated immediately
below the cylinder, and the exhaust pipe descends directly to it,
as will beseen from the same figure. The crosshead guides are
!aced below the crosshead, the latter being shaped as shown in
igs. 8, 9, and 10. Figs. 6 and 7 show the form of the small
end of the connecting-rod. M. Duvergier’s engine in the Paris
Exhibition is supplied with steam by two boilers, constructed by

M. Chevalier, of Lyons, of which we gave engravings on page
42 of ourlast number.

FoREIGN MECHANICAL IXDUSTRY.—It is not perhaps gene-
rally known that the Franche-Comté Forges and Foundries
Company supplied part of the wire used in the establishment of
the Atlantic cable. A supplementary order for rails for Russia
has been received by Belgian firms. "A contract for 10,000 tons
g ;ron rails supplied for the Belgian State railways is about to

et.

OsTexD.—Some rather important works are now on hand at
Ostend. A new quay of masonry is being constructed for the
accommodation of steamers frequenting the port ; the works are
already about half executed, and are expected to be completed
by the close of Octo! er. A new basin for fishing vessels is also

on hand, and is expected to be completed by September, 1868.
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AT THE PARIS EXHIBITION.

CONSTRUCTED BY M. ALPHONSE DUVERGIER, ENGINEER, LYONS.
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TOCOMOTIVES FOR THE ST. JOHN’S WOOD
RAILWAY.

A FEW weeks ago (vide page 679 of the last volume of
ENGINEERING) we gave some generul particulars of the hea
locomnotives which have been designed by Mr. Robert H. Burnett,
the locomotive superintendent of the Metropolitan Railway, for
working the traffic on the Metropolitan and St. John's {Vood
line; and we this week give a two-page engraving of one of these
engines, of which five are now being built by the Worcester
Engine Company. In the article above referred to we enume-
rated the various gradients on the St. Jobn's Wood line; but it
will be convenient for reference that we should repeat them here.
‘The St. Jobn’s Wood Railway will leave the Metropclitan line
proper at Baker-street, and, after proceeding on a level for a
short distance, will rise by successive inclines of 1 in 90 and 1 in
41 to the Regent’s Canal. From the canal the line will descend
slightly, and then at three-quarters of a mile from Baker-street
will commence an ascent of 1 in €0, three farlongs in length.
This incline will be succeeded by about the same length of 1 in
150, and by abont u]urter of a mile of line almost level, with the
exception of a short length of 1 in 80. Then, at about 1§ miles
from Baker-strezt will commence the severe gradient of 1 in 27,
three-quarters of a mile long, which forms the chief feature of
the line, and which has necessitated the construction of engines
of a peculiar class for working the traffic. Nearly halfway up
the main gradiént will be a station; but the incline will be
flattened for a length of about 200 ft., where this station occurs,
tolin 250. The line will be altogether 2§ miles in len
and its total rise in this length will be 255 ft., of which height
98 fi. 6 in. will be gained between Baker-street and the foot of
the incline of 1 in 27.

As will be seen by the engravings, the locomotives which have
been designed by Mr. Burnett for working the traffic on this
heavy line are six-coupled inside-cylinder engines, the cylinders
being 20 in. in diameter with 2 ft. stroke, and the wheels being 4 ft.
in diameter. The total weight of the engine will be about 45
tons, and the large amount of cylinder power with which they
are provided has been given in order to enable them to take
their Joad readily when the pressure of steam in the boiler falls
to about 80 1b,, as Mr. Burnett anticipates it may do at some
parts of the road where the engines have to work in the tunnel
with the exhaust steam turned into the tanks. The maximum
pressure of the steam will be 130 lb.

Owing to the large diameter of the cylinders, there was no
room for the steam-chest between them, and the valve faces
bave therefore been arranged horizontally on the top, as shown
in the longitudinal section. The cylinders, which are placed at
an inclination of 1 in 8}, are well bolted to each other and to the
frames by flanges both above and below, the whole forming a
good strong job. The steam-ports are 14in. by 1} in., and the
exbaust-ports 14 in. by 3} in., the width of the bars being 1} in.
The slide-valves are of brass ; they have 1in. lap, and } in. lead,
and 4} in. travel in full . The valve gear is of the straight-
link kind, and its priccipal dimensions are given on the longi-
tudinal section. The eccentrics have 8} in. throw, or 64 in. travel,
and the back gear eccentric rod is coupled to the top of the expan-
sion link, the arrangement being such that the decreases
sligbtly towards mid-gear. It will be seen that the motion is
transmitted to the valves through a pair of rocking-shafts, these
shafts being carried by brackets fixed to the frames, and by a
central bracket bolted to the smokebox tubeplate. The bearings
in these brackets are of good size, and the pair of bearings
carried by the central b t are independent of each other,
0 that the wear of that belonging to either sbaft can be taken
up as required.

The pistons are of cast iron, and each fitted with a pair of cast-
iron rings sprung into their places. The piston rods are of steel,
and are 2{ in. ic diameter. The guide-bars are also of steel;
they are 3# in. wide; and the guide-blocks, which are of cast
iron, are 12in. long. The guide-blocks are each fitted with a
neatly arranged oil-cup, as shown in the annexed sec tion, Fig. 1.

The connecting-rods are 6 ft. 8 in. long between the end centres.
The small ends are fitted with straps in the usual way, but the
large ends are made as shown in Fig. 2, & form of connecting-
rod end which has been adopted for all the Metropolitan Railway
engines at pre:ent at work. It will be seen by the figure that
the rod is made with a forked end, the brasses being secured in
the fork by a filling piece through which and the jaws of the
fork a bolt 1jin. in diameter is passed. The brasses are
tightened by a cotter in the usual manner,

The barrel of the boiler, whichis 4 ft. 8 in. in diameter inside
and 11ft. long, is made of % in. Sm“ butt-jointed and single
rivetted, the rivets being § in. in diameter, and glaced at a pitch
of 1} in. The longitudinal joints are provided with both inside and
outside covering strips, there strips being \4 in. thick. The
plates of the firebox casing are all § in. thick. The length of
the casing outside is 7 ft. 1in., and its depth below the centre
line of the boiler is 3 ft. 4 in. at the hind and 4 ft. 10 in. at the
front end. The top of the casing is flush with that of the barrel
of the boiler. The inside firebox is formed of } in. copper plates,
with the exception of the tubeplate, which is { in. thick at the
upper part, but is thinned to 4 in. thick below the tubes. The
Jeugth of the firebox inside at the topis 6ft. 4 in., and its
height inside 3 ft. 11 in. at the bind and 5 ft. § in. at the front
enda. ‘The width of tbe box inside is 8 ft. 5in. at the bottom
and 3ft. 8§ in. at the widest part; and the firebox heating sur-
face amounts to about 115 square feet. The firegrate area is
22} square feet. The crown of the firebox is stayed by nine

longitudinal root stays, these stays being well supported by
numerous sling stays connecting them to angle-irons rivetted
to the crown of the firebox casing. The back plate of the fire-
box casing is stiffened above the level of the crown of the firebox
by a plate } in. thick rivetted to it, as shown in the longitudinal
section ; and it and the smokebox tubeplate are tied together by
eighteen longitudinal stays. The barrel of the boiler contains
172 tubes 2 in. in diameter outside and 11ft. 3§in. long be-
tween tubeplatee, these tubes giving a heating surface of 1017

after this heating had taken place, the condensation of the steam
was imperfectly performed. The exhaust pipes were then con
tinued down through the tops of the tanks so as to dip into the
water, but this plan was not found satisfactory, and finally Mr.
Burnett designed the arrangement shown in Fig. 4. ~This
arrangement, which bas been found to answer its p . per-
fectly, is a very simple one, and consists merely in eudmﬁ a
pipe, open at both ends, and of a slightly smaller diameter than
the ust pipe, from the mouth of the latter to the bottom of
fn the St. John’s Wood engines the exhanst pipes,

square feet, making, with the 115 square feet of firebox surface, | the tank. ¢ Y
nqtoul heating aurlgco of 1182 aqu:r% feet. ’ _which terminate at the top of the tanks, are 6 in., and the inner
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‘The boiler is provided with a dome 1 ft. 9 in. in diameter and
2 ft. 54 in. bigh, placed just in front of the firebox casing, as
shown in the longitndinal section. In this dome is placed the
regulator, which is a gridiron valve, with a small auxi valve
placed on the back of it, the arrangement being such that when
the lever is moved the smaller valve is first shifted, so that the
small opening through the main valve is uncovered, and after-
wards, by a further movement of the lever, motion is communi-
cated to the main valve. This kind of regulator, which is now
coming into use on many lines, is a very good one, and in the
case of engines having very cylinder power in on to
their adhesion it is particulsrly useful, as it enables the steam
admitted to be controlled with great nicety.

As will be seen by th;g)hn, the engine has double frames.
Both the inside and outside frame plates are 1in.thick; and
the outside frames bave a minimum depth of 164 in., and the
inside frames of 124 in. The distances apart of the frames and
the arrangement of the cross-stays, &c., will be seen by reference
to the engravin The total wheel base is 14 ft., this distance
being divided ito s of 6 ft. 10 in. between the centres of
the ing and driving wheels, and 7 ft. 2in. between those of
the driving and trailing wheels. The arrangement of the
wheels will be seen from the engravings. In order to
facilitate the of the engine round curves, the lead-
ing and trailing axles have a certain amount of lateral
play allowed them, the side movement being governed by
the ends of the spring pins which rest upon the axle-boxes
being shaped to fit double inclines formed on the latter, as
shown in Fig. 8. The wheel tyres and axles ave of stee);

fG3. [

and the crank-axle has both inside and outside bearings
whilst the leading and trailing axles have outside bearings
ouly. The bearings are all of large size, as will be seen
by the dimensions figured on the engravings. The axles
are coupied by means of overhung cranks keyed on, and the
axle-boxes are all of cast iron with brass bushes. An will be
seen from our illustration, compensating beams have been pro-
vided between the leading and driving and the driving and trail-
ing springs; but it is not yet certain whether these will be used,
and provision has been made for removing them without altering
the arrangement of springs in case it shonld be found that the
engines run more steadily without the beams than with them.
ﬁ'he feed-water is carried in side tanks, and the coal in a
bunker arranged at the trailing end of the footplate. This coal
bunker is of a peculiar shape in plan, the length from back to
front being reduced at the middle of its length so0 as to give more
room on the footplate for firing, &c. The condensing arrange-
ment with which the engine is fitted is similar to that applied
to the locomotives at present in use on the Metropolitan line.
The exhaust steam is directed either into the blast nozzle or
into the pipes leading to the tanks by means of a sliding valve,
arranged as shown in the longitudinal section, the valve being
capable of being worked from the footplate. The bottom of the
chimney is fitted with a damper formed of a pair of flap-plate
valves, which are opened or closed simultaneously by the system
of levers shown in the section. Fig. 4 is a section of one of the
tanks, showing the arrangement employed for ensuring the per-
fect condensation of the exhaust steam, this arrangement being,
as we have said, the same as that used on the Metropolitan
engines now running. .

n the case of the first engines used on the Metropolitan
line, the exhaust steam was merely led into the tank by a pipe
communicating with the top of the latter, there being no arrange-
ment for ensuring the circulation of the water. Under these
circumstances, it was found tbat the water in the tank became
bighly heated for s few inches below the surface, the tem-

perature of the remainder being but slightly raised ; and that
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ipes 4} in. in dismeter. The greater part of the steam enter-
ggpe:he tanks from the exhaust pipes is at once distributed
over the surfuce of the water and condensed; but a certain
amount enters the inner pipes, causing the water to fall in them,
and keeping up a sort of pniutory motion which ensures the
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circulation of the water in the tanks, and keeps the surface
from becoming more highly heated than the other portions.
Any steam not condensed escapes from the tanks hy small ex-
haust pipes, arranged us shown in Fig. 4, the entrance to each
escape pipe being guarded by a shield plate 4ft. long placed
beneath it at a distance of 2in. from the top of the tank.

The filling holes_of the tanks are fitted with covers, made as
shown in Fig. 5. The covers, which are of cast iron, are hinged
to a cross-bar, which is jointed to a bracket at one end, and ])gld
down by a stirrup and tightening screw at the other. The joint
is made by a lip on the casting at the top of the tank, ﬁt,m
against an india-rubber ring let into a dovetailed groove for:
in the cover, as shown in the cut. 'The two tanks are connected
by pipes leading to a cast-iron box placed beneath the footplate,
lgis box being fitted with a large conical valve, by opening which
the hot water can be quickly discharged from the tanks at the

end of a trip. The arrangement of this valve is shown in the



