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longitudinal section. The boiler is fed by a pair of long-stroke
pumps worked from the crosshead, and by an injector arranged
us shown in the engravings. The engine is fitted with a brake
acting on all the wheels.

The cylinders of the St. John’s Wood locomotives being 20 in.
in diameter, with 2 ft. stroke, and the wheels being 4 ft. in
diameter, the engines will, bfy the well-known rule, be capable
of exerting a tractive force of

202x2 400x2
T =3 =200 lb.,
for each pound of effective pressure per square inch in the
cylinders ; and an average effective pressare ot 50 Ib. per square
inch throughout the stroke would thus give a tractive force of
10,000. On the other hand, the engines are intended to take up
the incline of 1 in 27 trains consisting of three of the Metro-
politan railway carriages, these carriages weighing about 14 tons
empty, or about 18 tous loaded; and the resistance due t;)hthis

load would be about as follows:
Gravity of engine and train (99 tons) .. .. 8213
Engine resistance (45 tons at 181o. per ton) ... 900
‘T'rain resistance (64 tons at 10 Ib. per ton) 540
9653

This load would therefore be well within the power of the
engines, and considering that when starting from a station
nearly the full pressure ot the steam in tie boiler can be
exerted on the pistons throughout the greater part of the
stroke for the first few strokes, there seems to be no reason for
doubting that the engines will * get away " with their trains
readily, even when the boiler pressure does not exceed 80 lb.
The adkesion weight (45 tons) will also doubtless be ample for
the work the engines will have to perform, the tractive force of
9653 1b. above estimated as required being less than 7sth of this
weight, and it being certain that an adhesion of, at the very
least, double this amount could be readily secured at all times
by the use of sand. In conclusion we must state that we are
indebted to Mr. Burnett for the use of the working drawings
from which our engravings have been prepared.

LEAD-INCASED BLOCK-TIN PIPE.
[Abridged from the American Artizan.]

To obviate the disadvantages attending the use of leaden
pipes, the skill and attention of many ingenious meun have
been exercised for more than seventy years to produce a
pipe which would possess the mechanical properties of that
made of lead, and at the same time contain none of its poi-
sonous qualities. There being, however, no other known
metal which possesses the same degree of flexibility and
durability as lead, it was suggested that to obtain the most
important desideratum would be to give a lining of tin or
other innocuous metal to the interior of the leaden pipe,
which would not impair its flexibility or other valuable
properties. It has long been known that tin more nearly
than any other ductile metal fulfils the required conditions,
and hence it is almost universally employed in chemical la-
boratories in preparing distilled water. The chief obstacle
to the introduction of tin pipe into general use is its costli-
ness and certain difficulties in working it, for, as compared
with lead, it is less pliable and less easily soldered.

In 1804 a patent was taken out in England for coating
the interior of a pipe with tin, which consisted in casting
the lead pipe and then casting a pipe of tin inside of it,
around an iron mandrel. In 1820 a similar patent was
issued ; and in 1832, Thomas Ewbank, of New York, took
out American and English patents for coating leaden pipes
with tin by passing them, when drawn, through a bath of
the fluid metal. Lead pipe has also been electro-plated with
tin. This was really no improvement upon the method
previously named. Several other plans have been prac-
tised; but while some have been attended with such
difficulties in the manufacturing as to make the pipe ex-
pensive, all have been imperfect; for, tin and lead differing
in hardness and ductility, considerable difficulty was found
in drawing the two together 8o as to get them sound in every
part, frequent cracks and flaws occurring in the tin, which
would not so readily yield as the lead to the forcible exten-
sion they underwent. From this circumstance, and the
greater rigidity of the tin, the two metals could not be
made to sustain the bending to which lead pipe is neces-
sarily subjected by the plumber.

A few years ago, M. Tresca, in experimenting on the flow
of solids, found that a number of leaden discs, when pressed
out of a central hole in the bottom of a cylinder, formed a
rod which, when cut, showed that it was made up of con-
centric cylinders, the inner one being solid and formed
from the top disc, and the .outer one formed from the
bottom disc, and the others from the discs in the
order of their positions. He also found that when a solid
nucleus was surrounded by a hollow cylinder, in the
pressure cylinder, there was a rod or wire produced with a
solid centre surrounded by a pipe, the proportions being in
accordance with the proportions in the solid ingot in the
pre-sure cylinder. Ina strong cylinder, with a circular hole
in the bottom, he put a lead cylinder which fitted it. Pres-
ture was spplied, and the lead flowed out as a rod; but this

did not enable him to trace the movement of the molecules ;
but, in a second trial, instead of the solid cylinder, he put
twenty discs of lead, 4 in. in diameter and 4th of an inch
thick ; the orifice was 1in., and after a certain part of the
metal was forced out, the rod, on being cut, was found to
consist of twenty concentric cylinders, the external ones
being formed from the lower discs. The jet or rod was 5 ft.
long. With a smaller orifice, a wire 23 ft. long was pro-
jected, having the same disposition of concentric parts.

While M. Tresca was engaged in these experiments, as a
matter of philosophical study, the Colwells, Shaw and
Willard Manufacturing Company, of New York City, whose
factory is at the foot of West Twenty-seventh street, North
River, were practically applying the principle in the manu.-
facture of a tin-lined lead pipe. This invention was made
prior to M. Tresca’s experiments, the first patent being
issued to W. A. Shaw, March 10, 1863. This was followed
by patents issued to W. A. Shaw and Gardner Willard,
bearing date January 26, 1864, July 25, 1865, April 8,
1866, July 24, 1866. The pipe as manufactured under
these patents differs in several respects from any other of
its kind. The incased tin tube is made of any thickness
desired, perfectly uniform throughout the whole length of
the pipe, and in coils of any required number of feet. It
may be termed a * union pipe,” constisting of two pipes so
thoroughly soldered together that separation or secession is
impossible. This soldering causes the whole pipe to comport
itself as homogeneous not only during its construction, but
also when applied to the various uses for which it is de-
signed. It has sufficient pliability and the other qualities
required by plumbers, and its strength to resist strain and
sustain pressure is ample ; the chemical properties of its in-
terior warrant its full indorsement for general use.

The hydraulic process, as used in the manufacture of the
common lead pipe, is used in the manufacture of this tin-
lined lead pipe, or, as it may be termed, lead-incased tin
pipe, and consists of a framework at the base of which is
an iron bed-plate supporting a die, from which the metal is
forced in a solid state through an orifice, a steel mandrel or
rod being placed in such a manner as to form the core of
the pipe. In the bed, at each of its four corners, are in-
serted the ends of four wrought-iron pillars, eight inches in
diameter, supporting a water cylinder with walls of fifteen
inches thickness, and in this cylinder works a piston twenty-
two inches in diameter, capable of a vertical movement of
five feet and of exerting a pressure of four tons to the square
inch. This cylinder is lined with copper, and the piston is
packed with a cup of leather, which makes it perfectly
water-tight as it travels up and down in the cylinder. The
water to exert the pressure is conducted through wrought-
iron pipes, and forced alternately, by means of powerful
pumps driven by steam, to the top and bottom of the piston,
as it is designed to depress or elevate it. Two of the
hydraulic presses, with an interposed furnace and lead-
melting pot and the steam pumps for working the presses,
are in regular use, and a detached sectional view of the
die and mandrel and their appurtenances is shown in
Fig. 1.

In the centre of the cast-iron cylinder, A, Fig. 1, which
rests upon the bed of the press, directly under the water-
cylinder, is a cylindrical receiver of about six inches in
diameter, which is to receive the charge of lead and tin,
In this recoiver is placed an ingot, C, of pure Banca tin of
the shape of a frustrum of a cone, and this ingot forms the
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lining of the future pipe. The ingots are cast and then
turned to the proper shape in a lathe, and have a hole
through the centre. The tapering shape of the ingot is to
give uniform thickness to the tin lining, for if it were of
equal diameter the flow of the solid metal under the pressure
of the ram, E, which is attached to the piston and which
fits the cylindrical receiver, would give an irregular
thickness. This ingot of tin is frozen by being placed in a
refrigerator and surrounded with ice, the object being to
prevent a too great fusion of it when the molten lead, B, is
poured around it in the receiver from the adjacent melting-
pot. The heat of the lead slightly melts the outside of the
eurface of the ingot, and the lead and tin form, when cooled,

a solid cylinder by the fusion together of their surfaces in
contact. A steel mandrel, D, of the size of the bore of
the pipe is attached to the lower end of the ram, E, and
is inserted in the hole of the ingot; water is forced to
the top of the piston from the pumps and the piston, slowly
descending and carrying with it the ram, E, causes the
latter to force the lead and tin together through the annular
opening of the die, G, which is interposed between the
receiver and the bed. The tin and lead, being thus forced
out together, form a continuous pipe with a lining of tin
depending on the size of the ingot of tin.

Fig. 2 is a section of the lead-incased block-tin pipe, the
heavy line on the inside of the figure showing the tin as
inclosed by thelead. Fig. 3 is a section of lead pipe of the
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Burst at 1650 1b. pressure  Burst at 1200 lb. pressura

square inch. square inch.
same bore as Fig. 2. The superior strength of the tin
enables the lead casing to be made with a much less
thickness of metal, and consequently much lighter ; and
although the cost of tin is much greater than that of lead,
it can be afforded at about the same price as the common
lead pipe.

The Colwells, Shaw, and Willard Manufacturing Coni-
pany also manufacture tin-plated sheet-lead, which is
designed to accomplish a great service in offering a cheap
and safe material for the lining of tanks, baths, evaporating-
pans, or other vessels for holding water, or for use in dis-
tilleries and sugar refineries, and other places where lead
would corrode. This tin-coated lead plate is fabricated by
the aid of a pair of huge iron rolls, being nine feet in length
between bearings, and twenty-four inches in diameter; the
pair weigh about fourteen tons, and the rolls and fixtures
altogether weigh about forty tons. The lead and tin are
first cast in a slab, which is afterwards passed back and
forth between the ponderous rolls a succession of times until
it is of the requisite thinness. Notwithstanding the great
weight of these rolls they are easily managed, being raised
and lowered by means of gearing attached to the top of the
framework in which they rotate.

THE CIVIL AND MECHANICAL ENGINEERS’
SOCIETY.
To THE EpITOR OF ENGINEERING.

Srr,—Having just read Section 1V. of the By-laws and
Regulations of the Institution of Civil Engineers, ns amended
and enlarged at the general meeting of members held on the
26th of June last, concerning the creation of the new class
called “students,” I, for one, think it a most admirable
arrangement, and only regret that it was not started long since.
For the institution not admitting any candidates under 25
years of age, all the younger bers of .the profi and
pupils, to whom admission to the general meetings and library
would have been most beneficial, were precluded from doiug so,
except occasionally, when able to get a ticket from any member
or associate they might know.

Consequently, in 1859, a number of junior assistants and
pupils formed themselves into a young engineers’ society for the
purpose of holding meetings for the reading of papers on
scientific subjects and for the discussion of the same, in order to
gain engineering knowledge, and to accustom themselves to
sgeak in public, &c., until they were qualitied for election to
the Institution.

. This scciety, which is called “ The Civil and Mechanical En-
gineers’ Society,” is still in existence, and is now in a very
flourishing condition, and my object now is to call the attention
:f ;touug engineers and the ** student ” class of the Institution

0 1t.

The meetings are held on alternate Wednesdays, from October
to June inclusive, so that students of the Institution counld
attend the general meetings on a Tuesday in Great George-street,
and also those of the Civil and Mechanical Engineers’ Society at
the Whittington Clab on a Wednesday. And I think, speaking
from my own experience, that the younger pupils wonld learn
more at first from the latter society, where they conld ask any
questions, and make any remarks, than they would at the
lnsiitation or at the Society of Engineers, where many of
the terms used they would not understand, and many of the
subjects they would perhaps hardly know the elements of.
And if such was the case, they would really confer a favour on
most of the members and associates of the Institution, who
regularly attend the meetings, by going to the Civil and
Mechanical Engineers’ meetings instead, sometimes, as there
would then be more room in the Institution.

Last session, on several occasions, the theatre was so crowded
that many were unable to get a seat. It is far too small for the
members and associates only, being between 1300 and 1400 in
Epmber, and yet every one of these can introduce a friend with

im.

. Although, as I have stated, the above society was originally
intended only for juniors, at the present time they do not
compose more than half its numbers. For many of the members,
after being duly qualitied and elected to the Institution of Civil
Engineers, still remain members of the young society, and we
have now many mén of experience among us.

, Our papers, which you have been 0 good as to publish from
time to time in your journal, have always been practical, well
written, and generally illustruted. We are nevee ut a loss for a
paper, and the. discussions are usually carried on with great
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animation. Nearly all our honorary members are members of
the Institation.

Should any of your readers wish to have copies of the rules,
list of mem{ers, or any information concerning this society,
either Mr. Roberts, the secretary, of 10, Adam-street, Adelphi,
or myself, will be most happy to give them any information they
wish for. .

If you can find space in your journal for the above, you will

oblige,
Yours, &e.,
J. G. CrosBIE DAawsoN,
Engineer’s Office, Euston Station, N.W.,
24th July, 1867,

THE DRAINAGE DISCUSSION.
To THE EDITOR OF ENGINKERING.

Str,—Thanks to my ** keeper” in this discussion, whom your
readers must recoguise to be the Editor of ENGINRERING, I am
allowed to give vent to my *‘curious lucubrations.” And as
they still force me to apply the searing iron to their flesh, [ were
no true knight did I raise my visor, and gain any amount of
credit in unravelling such dirty schemes as they wish to be
introduced into our hovses. Fifteen years ago I had occasion tobe
in Hamburg, and I am now sorry to hear that cleanliness, so far
as conveniences are concerned, is 8till in a backward state. I
have taken up Mr. Liernur in the primary steps of his scheme,
and let him answer it, with or without the assistance of his
coadjutor, Mr. Krepp. The latter I will now meet in the open
field. The barrels will contain 5 cubic feet, equal to laying ona
layer of manure 720 ft. long, on a stream one sqnare inch thick ;
or, take half a square inch, it will manure a furrow 963 yards
long. It occurs to me this “lout” of a farmer’s lad will require
to be well up in judging distance by the eye, 80 as to know how
long the manare will last, going over irregular fields. The flow
is very even, | will say, passing through a pipe 1}in. in the
bore, and will lay the manure in a sluggish manner to the extent
of 963 yards; but at times, before he has got over one-fourth of
the space, the paper pulp, rags, &c., choke up the hole. Pro-
bably xonr correspondent will suggest a_hand-lever, having a
jointed end and vertical rod, to clear the obstruction. Were
this to be made self-acting, there is some poesibility of the flaw
being even; aud when the flow ceases altogether, in the middle
of the field, is the plonghman to suspend operations, and go and
assist the boy in raising 345 Ib. in another barrel upon the cart,
or does he continue plonghing, and may he not overtake the
point of cut-off, left by the lad, before the callant has time to
replenish his cart? And supposing they both start afresh, it is
very evident that the manure will just last 963 yards, and here
the ploughman must stop, and wait for further supplies. Now,
this is supposing the boy to be ahead of the plough; but Lis
education must be so far advanced of the age, that he must
never presume to go first. It may be argued that e is still at
the tail end; bug I am thinking the modern steam-plongh has
put roundabount slonghing with horse labour at a discount, and
even with the old ploughsbare, the boy will be driven foremost,
and will never be able to keep a few yards in the rear of the
plonghman; consequently, he will require to bide his timne, or
probably your correspondent will suggest a train of small carts,
80 a3 to keep up the sopplies. The sluggish stream will require
to move somewhat quicker than what will flow out of a barrel,
to keep pace with one of Fowler’s multiple steam-plonghs. 1
leave that for farmers to understand. hen tho refuse of the
stable and byre is heaped up in some remote corner of a farm,
sometimes sewage refuse is added thereto, placed in pits formed
in the heap. It is covered with quick-lime, and stable refuse
heaped over. Now, such liquid flows through the mass until it
is %uite rotten, or the straw reduced to a manure consistency,
ani farmers generally cart it to their fields, and leave it there
in heaps. Now this is done when ploughing cannot be carried
on; but when the ground is in a_fit state for the ploughshare,
itis then scattered about. Now this is what may be termed the
division of labour, which all farmers know more about than your
correspondents can inform them. I have entered so far into
farmers’ practice. To point out to agriculturists what Mr. L.
wishes them to do is to throw away *farm manure and cast it
into the sea,” and use house refuse instead. I am thinking the
British public are not so easily gulled.

And now I would like to” see whether Mr. Menzies and the
unknown ¢ 0. O.” agree on this subject. I must find my way
in the dark, as I know nothing about the details of his scheme,
so I will put it thus: Does Mr. M. recommend dry closets? 1
don’t. Hpo forms the drain from house of small cast-iron pipes.
I quite agree. And when all the slops, &c., from house are
carried away and precipitated into a main sewer (of, say, cast
iron) of sufficient capacity, so that the sewer can never become
fall, or be subjected to hydrostatic pressure, then I consider the
scheme is good, and the sewage will be of sufficient commercial
valoe. Butshould (ns Mr. Krepp says) the pipes be subjected
to hydrostatic pressure, then I suy the scheme is an abortion ;
for ripes thus laid from Highgate-hill down to the outfalls,
would; I consider, disgorge tﬁe contents up the closets into our
houses.

Respectfully yours,
0.0

P.S.—I have not answered Mr. K. about the vacunm, as half
an inch bore will destroy a vacoum formed in reservoirs. And
when the stuff is drawn oat of the bend, Mr. L. allowed it fell to
the bottom, and the air rushes through at the top of pipe, and
ceases to become a propelling agent in the small pipe.

To T Eprror or EXGINFERING.

Sir,—In my letter that you were s0 good as to publish in
your journal of the 12th instant, I threw out a few remarks
about the waste water from towns, and the method of dealing
writh it in order to prevent the poliution of rivers and streams,
I agree with what Mr. Liernur says in reply, so far, that carts
must anyhow bo kept on « town to remove ashes and household
refuse, and 1 think that all that can be done in this way to
remove solid matter separately from liquid is a step in the right
direction.  For although flowing water will CArry a great quan-
tity of finely comminuted matter alonyg with it, and is a cheap
way of removal, still I think it is a mistake to inake our seners
do this double duty, b any slackening in the specd of the

current from a bend, charge in the inclination, or diminished
flow is liable to cause a deposit, and more water must then be

oured down the sewer to clear this away, setting in motion (for
it probably has to be pumped) an amount of water perbaps ten
or twenty times the weight of the substance to be removed, thus
wasting a great deal of mechanical force. Wherever it is pro-
posed to construct a system of sewers, a question arises about
the water supply at command to keep them in working order.
Ratepayers are deterred from carrying out their designs, from
the fear that their water supply will not be sufficient, and that
their sewers will in consequence have a sluggish flow, giving off
noxions gas. The present -system of sewerage depends for its
efficiency upon the water supply; should that fall short, the
other part o?otha macldme (the drains) is immediately out of
order: whereas, If we were to commit liguids only to our drains,
we should not run the risk of having the flow impeded during
dry summer weather, when, most of all, we want this liquid to
flow away as fast as possible, before it has time to decompose
and line the sides of our sewers with slimy deposit. Previous
to beinyr discharged,’ all waste liquid might be passed through a
strainer; house pipes would not then require to be half the
size, and would not be liable to get stopped with paper, rags,
&c. The sewer gas nuisance also would be reduced to a mini-
mum. I feel convinced thut some scheme could be contrived
without much difficulty for removing all the dry refuse regn-
larly, and without causing offence, for there are always ashes at
hand with which so small a quantity might be covered till the
time of removal. With what Mr. Liernur says about the nature
of waste water from towns, after what he calls the sewage
proper has been withdrawn, I do not at all agree. I have
trequently observed the nature of this liquid—in one case from
1 town where cesspools and middens still prevail. And where
it is not permine«Eozs fur as the anthorities can prevent it, to
discharge any such matter into the public sewers.  This liquid,
I do not think, wonld be purified by being passed throngh a bed
of Spencer’s magmetic carbide. I wish it could. As I said
before, I do not know any plan equal to the irrigation system to
effect this. I am open to conviction; but have witnessed the
effects produced by the latter, though not as yet those by the
former. I am, Sir,

Your obedient Servant,

Nova Scotia House, Ipswich, CHAERLES F. GOWER.
July 24, 1867.

THE CORLISS ENGINE.
To THE EpITOR OF ENGINEERING.

Sir,—When I presumed to address you in the simple nar-
ration of a fact, since confirmed by your able correxpondent
‘“ Anonymous,” I was under the imnpression that such a fact
would be acceptable, and might assist the urgument on the
tapis to a correct conclusion. If in error on this particular, I
imagine I need not be anxious to be underceived.. Asl find my
assertion is challenged for an explanation, I will, with your per-
mission, confine my reply to one feature only, albeit an interest-
ing one.

The common short slide of the previous eogine, to which I |.

alluded, of course cut off the stean at some definite part of the
stroke, as ysual in other engines of construct

In the Corliss engine the connexions between the governor and
the steam-valves were so delicatcly adjusted, as to release the
valves at any par! of the stroke, from the open position in which
the eccentric had placed (either of) them, thus oompletel{
shutting off the steam at the proper time. Although the wor
of that extensive ropery was ever varying—now the spinners
and the laying of ropes, and now the Leaviest cable was laid up,
and as suddenly finished—still that engine preserved the utmost
regularity of speed.

At times the steam might be completely shut off—not
throttled —fromn the cylinder, say, at one-eighth of the stroke ;»
and at nnusual times of greatest resistance the steam might be
entering :he cylinder in full force, say nearly the whole time
that the piston was travelling over its path. It will be seen at
once that this expansion was not, a8 in the other engine, a fixed
quantity, an unvarying fraction of the stroke, to remain so tothe
end of the chapter, under all eircumstances, involving occasional
deficiency ot power or a waste of steam. On the contrary, here
the steam-power most admirably adjusted itself to_the working
requirements, and that superior to any other * adjustable cut-
off " I had seen in England, America, or elsewhere.

I respectfully submit that we may here discover the clue to
the greater efticiency and the greater economy of the Corliss
engine, with the same diameter of cylinder and same length of
stroke as its predecessor.

There are other points worthy of motice, particalarly the
locality and efficiency of the steam, and the education valves,
but I need not go into these detnils now. N
Sir, yours respectfully,

T \V.yE. GiLL.

75, Herbert-street, N.

To Tne EpiTor oF ENGINEERING.

Str,—In your last number Mr. Pinchbeck states that I agree
with him that the increascd power developed by the Corliss en~
gine referred to by Mr. Gill could not have beeri due to the
superior cut-off valves. Now this is not exactly the case. What
I ssid was, that the result might not be due to the greater de-
gree of expansion.

That the Corliss engine referred to was able to do the work
which the old engine was not able to do was no doubt due to
several causes. I think that in the new engine the initinl pres-
sure of steam on the piston would bo as great, or greater than
in the old one, notwitistanding that the boiler pressure was less.
This could be accounted for by the absence of the throttle re-
gulator, and of all wire-drawing action in the valves, and by the
short and direct steam-passages. The back pressure on the
piston of the new engine would no doubt be less than in the old
one, on account of the exhanst-vaives opening more quickly, and
also on account of the short und direct exhuust passuges from
the cylinder; and this advantace would be miore marked when
the engine was working up to its greatest power.

* I am not prepared with precise proportions, and accept ex-
tremes for better illustration.

No doubt, in the instance referred to, the load on the engine
was irregular, and it might be only occasionally that the old
engine was bronght up by the increase in the resistance. When
this occurs with the Corliss engine, the steam-valves are acted
on at once, and an increased supply of steam, always at practi-
cally the boiler pressure, admitted to the cylinder, or if the re-
sistance is so great as to tax the engine to its utmost, then,
without any sensible decrease in the speed, the steam is ad-
mitted during the whole stroke, and without increasing the back
pressure from the exhaust. The prompt and efficient action of
the Corliss engine in this r t alone, I consider, it to
maintain a uniform speed, and to do the work which an ordinary
engine of the same size, and working under the same conditions
as to boiler pressure and speed, will 1ail to accomplish.

I am, yours truly,

'1LLLAM INGLIS.
Manchester, July 24th, 1867.

THE RUTHVEN HYDRAULIC PROPELLER.
To TRE EpiTOR OF ENGINEERING. .
Str,—As the value of this propeller, as compared with the
screw and paddle, has, for the present at least, been_ brought to
4 question of fact as shown by the relative co-efficients of.the
vessels, I think you have not done justice to the hydraulic (in
our remarks on the letter which you inserted for me in your
ast number), by quoting the co-efficients of the Waterwitch
obtained at the trial on the Thames on 14th October last, viz.,
for displacement 101, and for mid-section 293}. You cann?t
be aware, 1 presume, that said trial was merely the contractor’s
first trial of engines, and came to nothing, by reason of the ex-
cessive priming of the boilers; and it never was intended or
received as a trial by the Admiralty. Iu fact, many ’Parls of
the machinery were still in an unfinished state. The co-
efficients then taken were therefore set aside by the Government.
When the vessel was tried at the Maplin, the co-efficients, as
worked out by the Admiralty, were, as I stated in my last, viz.:
Waterwitch ... Mid-section 3242; displacement %(l)gg
99 A

Vixen ... ... " i, "
These are certainly not high co-efficients; }y\'ou may even call
them ** miserably low” in comparison with the co-efficients for

larger and better-shaped vessels ; byt I venture to say that you

cannot show a higher co-efficient for any other vessel of same

class. And relatively to the sister vessels, Viper and Vixen,

the Waterwitch shows a much higher co-efficient, and, so far

as co-efficients go, proves the hydraulic greatly superior to even

the double screw. . B.
London, July 22, 1867.

LLOYD’S ESPARTO MILL.
To THE EDITOR OF ENGINEERING. )
Sr,—Referring to your notice of the Esparto mill exhibited by
me at the Bury Royal Agricultural Society Show, Mr. Lloyd's
process of paper-making from Esparto grass, &c., is paten!
Yours truly,
W. P. WILKINs.
Ipswich, July 20, 1867.

BLEEPING CARS OF THE CHICAGO, ALTON, AND ST. LoUIs
RatLway.—The Tourist's Guide gives a ver;good account of
the sleeping cars built by Mr. George M. Pullman for this
company, and states that they are, without donbt, the most

‘elegant and luxurious palatial. cars ever constructed in the

United States, and cannot be- excelled in the world. Each car
is 63 it. long, 10} ft. wide, and 11 ft. high from floor to ceiling,
und is divided into 16 g’::tions, or 32 sleeping berths, accommo-
dating sixty-four gers, and resting upon eight pairs of
wheels, 80 construcfed“that when in motion, even in turning &
curve, but the slightest motion is perceptible; in fact, when
running ut the greatest speed, one can write easily and legibly
upon a table. The exterior is beautifully painted and finely
finished, while the jnterior presents an appearance of grandenr ?)
which baffles deseription (1}3; the wood-work is of black walnut,
finished in oil, highly polished, and richly carved (1); the ceilings
are ornamented with yich fresco paintings; the upholstery is of
the costliest Brussels carpets, with curtains of heavy damask;
the metal work is all silver-plated. Each section contains a
mirror of heavy French plate glass tastefully carved( 1) ;and when
the car is well lizhted up, it presents a gorgeous spectacle (0.
The upper berths fold back 80 as to present an arched and
panelled eeiling. finely decorated with fresco work. The design is
original with Mr. Pullman, and gives the appearance of one
made specially for day passengers. Nothing of the sleeping
arrangements is visible. The passenger can ride all day long, sur-
rounded with all the luxury and comfort wealth can afford, and not -
until night, when he witnesses the sndden transformation of
elegant furniture and sofas into comfortable beds, can he realise
that he has been travelling in a sleeping apartment. There are
six sofas, which, like the seats, can be transformed into berths.

HarBOURS OF REFUGE.—The annual reports of the enyineers
show that at Portland the quantity of rough stone deposited in
the brexkwater mound, ang the foundations of the lieads, has
reached 5,627,654 tons.  With the exception of some temporary
dawage to masonry in the gales of January and March, the
works have stood successfully the storms of the winter, and
large numbers of vessels have taken shelter within the harbour.
At Dover the expenditure upsn_the breakwater, or west arm of
the harboar, has reached 611,277, the estimate being 725,0007
At Alderney the expenditure at the end of March, the period to
which all these reports are made up, had reached 1,140.513L,
the estimate being 1,300,0004. At Holyhead, at that date, a length
of 7037 feet of the superstrueture of the north breakwater had
been built to its full height, and a length of 7124 feet was
built above high water ; the inner or harbour wall was built to
its full height, and a length of 5930 ft. In the year ending the
31st of March, 3647 vessels sought the shelter of this barboor.
‘The expenditure had reached 1,371,1557

AMERICAN STEAM SHIPPING.—An undertaking has been
projected at New York which aims at the establishment of re-
ular lines of stenmers between ports of the American Union
and the Antilles. An agent has been despatched in order to
secure the adhesion and financial assistance of tie various
Governine uts concerned,
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THE AMERICAN LOCOMOTIVE AT THE PARIS EXHIBITION.

CONSTRUCTED AT THE GRANT LOCOMOTIVE WORKS, PATERSON, NEW JERSEY, U.S.

and firmly secured to the framing and smokebox, the cylinders
never work loose, and the outside-cylinder arrangement is as
stiff in this as the inside cylinders of English engines.
The weight of each finished cylinder (the single cutingz’il nearly
one ton, or exactly, in the case of the America, 2210 Ib.
framing, so different from that of English engines, is of
much the usual American type. A Pau- of bars extend from
the buffer beam to the axle-gunards, or *‘ pedestals,” as the Ameri-
cans call them, of the driving wheels or, to speak in American
phrase, of the forward drivers, since all conpled wheels are called
i drivers.” These bars are 3} in. wide 2% in. deep, and are
laid flatways. They are intended merely to transmit longitu-
dinal strains, those between the cylinders and axle-boxes, and
are purposely made without reference to vertical stiffness. The
axle-guards or pedestals are formed in a separate framing, a
Ynir of somewhat elaborate forgings, 15ft. 6in. in length, the
lower ends of the axle-guards being tied together in the manner
shown in the engraving on page 69. The upper and lower pcr-
tions of each of these forﬁingu,or “ghapes” embrace the forward
frame-bars, as shown, and these bars are carried each through
to the driving axle-guard, and the whole is held together by
bolts, This precise pattern of framing was first used by William

Mason, a successful locomotive-maker of Taunton, Massachu-
setts, and some of whose engines were ouce running on the
Alexandria and Cairo Railway, where many of our Indian

readers have no doubt seen them. All the bars of the framing’

are planed all over, the finish being the same, in fact, as that of
the guide-bars. To an English eye this appears to be a ram-
bling structare, with too many pieces and Eolts, and we cannot
attempt to explain why the solid slab type, as first introduced,
we believe, by ‘Mr. Beyer, has never gained headway in the
States, onie firm only baving adopted it there, and they are no
!onger in business. It will ie seen that the axle-boxes have ad-
justing wedges on their hind sides, the wedges being of cast iron,
and having flanges embracing the leg or horn of the axle-guard,
the flanges of the axle-box bearing upon the flanges of the
wedges. The cast-iron surfaces not only wear well upon each
other, but the wedges can always be cheaply renewed. There
are wedges algo on the forward sides of the axle-boxes, but
these are not adjustable, being, in fact, only wearing pieces.
The boiler being éxed firmly to the smokebox, the ailowance for
expansion, say .4 in., is made in a sliding fastening on each side
of the firebox. A broad angle iron, 3 ft. long, is screwed to
each side ot the firebox, and rests upon the upper bar of the

trame, and it is held down by a bridge strap, 3ft. Gin. lonz
bolted firmly to the frame at each end, while the angle iron may
slide under it, through the range of the expansion. The bridge
strap is fastened to the frame by nine holts in all, seven of
which through oblong holes in the angle iron. The angle
iron isYif;ed on its lower and outer edge, so as to grasp the
frame, and to prevent any lateral movement. Shorter ¢ oxpan-
sion braces,” as they are called, connect the firebox also with the
lower bars of the frame, The frame-bars are bound together
transversely, much as in English engines, by the buffer-beams,
the cylinders, the firebox, and by a transverse tie just in front
of the driving axle-guard, and the motion plates, carrying the
outer ends of the guide-bars, are each bolted to the framing and
to the boiler. . .

The driving axle springs, each carrying about 8 tons (besides
14 tons nearly under each spring resting directly on the rail), are
3 ft. long between the centres of straps, and are each formed of ten
plates of 3} in. by § in. steel. They are connected by compen-
sating levers, and at their outer ends they have india-rubber
blocks between the ends of the spring straps and the frame,
these blocks being nearly enclosed in cast-iron holders recessed to
receive them.
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The wheels are of cast iron, the truck wheels chilled, while
the driving wheels have Krupp’s steel tyres. Can English
g!ﬂneeru believe it that wronght-iron wheels, of the best English

es, have been tried again and again on American lines, and

abandoned as not be'mgBequal in strength and wearing qualities
to cast-iron wheels? But it will be said that these wheels are
enormously heavy. They certainly look so, but every one of
those thick spokes, and the rims also of the driving wheels, are
hollow, a network of cores being ﬁlaced in the mould in casting
them. The driving wheels of the America, 5 ft. 2in. across
under the tyres, weigh each but 1250 lb., or a little over 11 cwt.,
irrespective of the counterweights, which weigh 2701b. Thus
the whole wheel is but one-balf heavier than the 24 in. tyre,
which weighs 8351b. Why is it, for such is unquestionably the
fact, that English engineers no sooner go to Canada than they
become firm converts to cast-iron wheels? Nearly all the
traffic of the Grand Trunk and the Great Western of Canada
nilways is now run on cast-iron wheels. Of the former line,
Mr. Richard Eaton, formerly Mr. Beattie’s principal assistant
on the London and South-Western Railway, is the locomotive
saperintendent, and neither he nor Mr. C. J. Brydges, who is the
nersl manager, and well known in London, will have anything
ut cast-iron wheels. There are a few of wrought iron still on
the line, but they are getting rid of them as fast as possible.
Curiously, the complaint is that wrought iron will not stand the
winter climate, or rather the discipline of a road bed frozen as
hard as if it were a bed of granite. We are sru.ki-g both of engine
driving wheels, with wrought-iron or stgel tyres, and of chilled
truck wheels for the engines, tenders, carriages, and wugons.
We have copies of letters from the above-named and other
Canadian engineers and railway managers now in our possession,
all speaking very strongly upon this point, and we do not doubt
that when Captain Tyler goes out, in September, on the invita-
tion of the Grand Trunk shareholders, to inspect and re
n%on their line, he will look closely into this question of chilled
wheels, about which there is certainly /great misconception in
this country. .

“Bat,” it will be said, “we object to such small wheels,”
2ft. 6in. to 2 ft. 9in. in diameter, and few truck-wheels over
2ft. 9in, are ever used in the States or in Canada, while the
cast-iron chilled truck-wheels of the America, an engine intended
to run over somewhat rough lines, and in all weathers, and
sometimes to do its 45 or even 50 miles an hour, are but 30 in.
in diameter, and at the higher speed just pamed would spin
around at the rate of 560 revolutions per minute. But it is to
be remembered that these wheels carry, each, less than one-half
the weight upon each leading wheel of many English engines,
the general load on the truck-wheels of American engines being
24 tons each, or 10 tons on the whole. It has been our business
to ride much upon these American engines, often at tolerably
high speeds, and we can only that the motion is steadiness
itself, as steady, we are bourd to say, as the best and fastest
English engines, upon the buffer beams of which we rode nearly
1000 1niles, in the year 1863, taking indicator diagrams. The
smallness of the American wheels is compensated for by the
easy action of the widespread truck, the load being carried upon
its centre only, instead of at the sides. The whole framework
of this truck is, in fact, a compensating apparatus, and the centre
bearing is furthermore carried, in the engine under notice, upon
Bridges's swing beam, the latter always used under American
passenger carriages. This swing beam, so far from being unsafe,

- as might be imagined, enables the carriages to ge smoothly
round curves where, without it, they have actually got off the
line. It is shown in one of the half sections on page 65. The
whole truck frame is indeed a study for its lightness and
strength, the whole load being taken directly upon the centre,
and transferred thence through a pair of short strong transverse
bars to the middle of the springs, of which a single puir serve
for the four wheels. The truck frame is a flat bar 3§ in. by 1} in.
only, with the axle guards bolted on and tied together at tueir
bottoms, as shown. Not only does the wide spread of the truck
axles, 5 ft. 9 in. apart, admit ot the cylinder being laid level
between the wheels, but this wheel-base gives increased steadi-
ness. The general design of the truck (with the exception of
the swing beam, introduced more recently into engines) is the
same as has been adopted by nearly all American locomotive
engineers since 1854, and it was first, we beleve, introduced by
the late Mr. Thomas Rogers, who was for years the leading
locomotive builder in the States, the works at Paterson bearing
his namg, and under the superintendence of Mr. W. S. Hudson,
an English engineer long resident in America, being still the
largest of the kind in the country.

It"is time that we took a look into the boiler, for we
have so far dealt with a few of the external features in
much the same order as they would strike the eye. The/
boiler is of 3 in. plates, double rivetted along the horizontal
seams, and the firebox is also of iron, The tubes are of copper,
and the firegrate is formed of 2 in. iron water-tubes, with A
mud-plug in the firebox-casing opposite each end of each tube.
The top of the outside firebox or firebox-casing is flush with
the barrel of the boiler, although most other American engines
have the top of the outer firebox several inches higher than the
barrel, and connected with it by a long sloping or flared plate,
similar to, ouly more inclined thao, that shown on the underside
of the boiler in our section. Most American engines, too, have
two steam-domes, and draw their steam, in part, from each.
The tube-plate, it will be seen, is slightly set back from the
firebox, nearly 6 in., and this is considered a protection to the
ends of the tubes, while it gives also more room for combustion.
The water-grates were first successtully used by Mr. James
Milibolland, while 1 tive superintendent of the Reading
Ruilroad, and were specially designed for burning anthracite
coal, They are much liked by all engineers who have used
them. ‘I'be firebars ordinarily used previously, and, indeed,
more generally used still, are of cast iron—never of wrought
iron. It will be observed that the rings forming the barrel of
the boiler are arranged telescopically, as it is only thus that any
boiler can be completely drained of water when blown off; and
tne front end of thie boiler is always, too, carried a little higher
than the firebox end, purtly with the sume view, und partly
to assist the draught through the tubes, just as every portuble
engine driver knows tbat he can raise steam quickest when he
Dhas the bind wheclsin a trench a few inches deep, or evena foot

or more, for that matter. 'The tubes are set in remarkubly thin

tube plates, seldom more than in. or § in. thick, and with
ferrules at the firebox end only. The tubes are dis in ver-
tical instead of in horizontal rows. The boiler, as it came from
the boiler (shop, weighed but 4 tons 4 cwt. 3 qr. 8 1b,, or, in
American notation, 9500 lb., without the copper tubes, the
weight of the latter being 2344 1b. This weight does not include
the ash-pan (490 1b.), the water-tube grates (185 1b.), the fire-
door (801b.), nor the chimney, steam-pipe, or any fittings.

In the smokebox it will be seen that cast-iron branch steam-
pipes are employed, one to each cylinder, the pipe communicatin
with a passage cast in the box part of the cylinder casting, an
the steam rises into the slide-valve box or * steam chest” through
a rectangular port, on the face of the cylinder to one side of and
just below the valve face. Each cylinder has its own blast
nozzle, about 34 io. diameter, and rising about ouly Lalfway up
the tubes, or to 7 in. below the centre of the boiler. We don't
quite know why, but the single blast pipe has been always con-
sidered a mistake by the American engineers; they once tried
it and gave it up. We thiok, however, we can discover the ex-
planation, in the fact, that with the necessity for a sharper blast
than we use in England, and consequently a ter back
pressure on thejpiston,;the two exhausts interfere with one another
to a greater extent than in our engines. When we (if David
Pennington, the driver, will pardon us) ran the Lady of the Lake
in full gear, while getting away from a station (anywiero between
London and Manchester), and it was the same with Aleck Keir's
and Charley Rick’s engines (poor Charley! since killed) ou the
Great Eustern line, and with Tasker's engine, the * kxpress”
on the London and South-\Western, our indicator diagrams were
shoe-shaped, with a distinct hollow under the instept, and we
have kunown several engineers, first-class men, too, to wonder
what the devil the hollow meant. And yet it was clear that the
rise in back pressure, at that pomt‘) coincided exactly with the
escape of steam, into the same blast-pipe, from the other
cylinder. So the American engines with their smaller blast-
pipes, and sending out a whole cylinder full of steam of nearly
boiler pressure at a stroke, show this bollow in an aggravated
form. -Weshow an extraordinary illustration of this in an indi-
cator diagram on page 71 of our present number. Here there
were a pair of 18 in. cylinder, carrying 130 lb. steam almost
to the very end of the stroke, and exhausting in common through
a single biast pipe only 32 in. in diameter, this small size being
required to obtain the necessary draught. There was a big
hollow, or kick, on the under side of the diagram, corresponding
to the exhaust fighting its way in from the opposite cylinder, x
kick representing a sudden accumulation of back pressure equal
to 2 Ib. or 3 Ib. over the whole stroke. There is something, but
not much, in this matter of double blast-pipes which English
engineers should look into. We say not nuch, for our engines
cut off so much earlier than Yankee engines, and, what is more
to the point, work with so much larger blast nozzles, that the
kick in the underside of the diagram is only seen when the
cylinder is taking a good deal of steam in full gear.

Then how is it that the exhaust-nozzle is so low? Simply
becauss when they were formerly much higher it was necessary
that they should be much smaller, smaller even than they are
now. The writer has measured the blast-pipes of many
15in. cylinder engines ouly 1% in. in diameter (!), and for years
1§in. was the standard diameter in the States for 15in,
cylinders. These tremendously sharp nozzles made no end of
a row, each steam stroke going off like a rifle, or the roar of a
Mississippi steamboat ; but nobody in the States ever used the
indicator in those days, aud there was no knowing what was
going on inside the cylinder, At last tho nozzles of the blast-
pipes were lowered to the top row of tubes, then a little lower,
and at last nearly to the bottomn row, and with every change it
was found that & larger nozzle could be used, merely becauao
the draught was then more equalised through all the
tubes. We have pushed out, with a 12 ft. pole, the cinders and
wood asbes from the lower rows of tubes of many American
engines having high and small blast-pipes, but with lower blast-

ipes the lower tubes were clear, and we could measure the
ﬁangth of the lowest tubes as readily as the highest. But with
our large blast-pipes, as in English engines, no advantage would
accrue from greatly lowering the blast-nozzles; indeed, Mr.
Adams, on the North-London line, has tried this purposely to
ascertain if there were any gain, and found none.

The chimney is fitted to a cast-iron saddle weighing 218 Ib. (1),
and the smokebox door, with a great hand-wheel to loosen the
catches inside, weighs 174 1b,

The regulator is u double-beat or equilibrium valve, worked
by a pull-out lever, and no American engiaes ever have swing or
crank handles to the regulator.

We are not half done with the engine, and must have another
look at the outside. The connecting-rods and coupling-rods are

ved out to an I section to lessen their weight. This was
m by Thomas Rogers in a few of his engines, made thirteen
years ugo. The rods have the straps, collars, and bolts always
used by American engincers. They won't have solid ends at all.
They lave tried them, and stick to it that they do not give
sufficient bearing surfuce for the flanges of the brasses. Where
the writer served his apprenticeship, solid end rods were made
for several locomotives, and, after a year's trial, were cut up for
scrap. The brasses of the coupling-rods are so made as to en-
close the end of the pin. The halves of the brasses fit closely
together, and require to be filed down when the{ are set up, to
allow for wear. The finish is a very neat one. It was schemed
by one Thomas Dougherty, formerly I tive superintendent
of the Mucon and Western Railway of Georiia, and who showed
a sketch of it to “old Tom Rogers,” who handed himn seventy

‘dollars there and then, and at ouce adopted it, and all other

American locomotive builders havesince followed bim.

The guide-bars, of cust steel, are placed ata few inches higher
level than the piston-rod. This looks very odd to an English
eye, but méchanically it is attended with no disadvantage what-
ever, and its purpuse is merely with level cylinders to get the
guide-bars out of the way of the truck-wheels. It is a dodge
first resorted to by William Mason, of whom we have already
spoken, and who has engrafted many little features, generally
very neat ones, upon American practice.

And then there are the rocking-shafts, or * rock-shafts,” to
work the valves. English engineers don’t like them, and their
American cousins don't like the vertical valve face inside of the
frame, not but that the direct connexion is of itself preferable.

The rock-shaft is u single forging, both arms being welded on,
aod the bearing 10 in. long is carried for its whole length in &
pair of what, although made of cast iron, we are always apt to
call “brasses.” The wear is exceedingly slight, practically nil,
and the valve face is more accessible than in our own engines.
The ports are long, 16in. for a 16 in. cylinder, and the valve
has but {in. outside lap, all American engines working their
steam much further on the stroke than do ours.

The eccentrics, of cast iron, have cast-iron straps, not for
cheapness, but because they wear better than gun-metal, and do
not spring. The links are balanced, not by a clumsy counter-
weight, but by a volute spring in a neat little brass case under
the middle of the boiler. Some form of counterbalance spring,
either a plate spring or a volute, is always used for the links of
American engines, the counterweight gaving been abandoned
some years ago. Mr. John V. Gooch employed a counterbalance
spring for the valve-rods of his engines, many years ago, upon the

astern Counties Railway, and no doubt the Americans have
taken the hint from his practice in this respect, as represented
in one of the plates of Mr. D. K. Clark’s Railway Machinery.

The piston packing is Dunbar'’s patent, greatr liked in ‘the
States, and illustrated a few weeks ago in our columns.

The slide-valves move on Bristol’s anti-friction rollers, now
extensively used in American locomotives, and introduced icto
this country by Mr. Daglish, of St. Helen's. Messrs. Maudslay,
Sons, and Field have already tried them for marine engines, and
with success, and they are used in all the new steam sloops
built and building for the United States Government.

Look at the cow-catcher. It is made of 1in. round wronght-
iron rods, and is pretty stiffly braced back to the smokebox.
But it does not look strong engugh to our eyes, and we have
seen a full-grown ox Lnocked thirty feet by our engine, and we
have also seen engines which had been thrown from the line, and
the drivers killed, by the doubling up of a cow-catcher, such as
the one shown in our illustration, and this from striking a
yearling steer.

That head light is of the usual American pattern, with a
silvered parabolic reflector 22iu, in diameter aud 15 in. deep in
its full concavity. A good head light is expected to show in a
dark night suflicient light to enable the time to be seen on a
watch, the observer standing 1000 ft. or nearly a quarter of
a mile, in front.

The cab, made of curled maple and walout wood, is more
than usually smart, bot the cabs of American engines are
generally showy, sometimes very much so, and we have seen
them decorated with prints and photographs, as if they were
the offices of professional gentlemen rather than the posts of
duty of hard-handed engine-drivers. The battery of handles
and cocks within the cab is something marvellous. There is
a polished casing on the top of the firebox, with a cock turned
by an ivory wheel to admit steam within it, and four other ivory
wheels of smaller size and placed symmetrically around it, two
to let steam into the feed-water ]Pill))es when necessary in cold
;veelgther, and the other two for lubricating tbe cylinders, we

ieve.

The sand-box is worked from the foot-plate. Its weight, big
as it looks, isbut 1281b. The bell, with its supporting columns
and saddle, weighs 2201b. It is always used, instead of the
whistle, about stations. The whistle itself is a howling reser-
voir of sound, with un uuearthly roar instead of a shriek, and
it actaally weighs 28 lb.

We have extended this description to a t and unexpected
length, and must dismiss the America, which received a gold

rize on the 1st inst., with the following table of dimensions.

he engine is for the 4 ft. 8} in. gauge.
Diameter of cylinders... 16 in.
Length of stroke ... . 22in.
Diameter of coupled wheels ... . 5ft. 7 in.
n of truck " . 2 ft. 6in.
" of tender  ,, 2 ft. 6 in.
Total wheel base of engine ... 22 ft. 3} in.
Distance of driving wheels apart 8ft. 6'in.
» gotmtck’l' Peels to 5ft. 9in.
. m trailing-whee| centre .
pin of trugck e 194t 5in.
Mean diameter of boiler . 4 ft.
Number of copper tubes e T 142
Diameter of  ,, 2 in.
Length of " . 10 ft. 11 in.
Length of firegrate ... . .. 5ft. 6in.
Width of . 2 {t. 10 in.

«  4ft 113 in.
- 812sq ft.
. 84 sq. ftr.

Mazimum depth of fircbox ..
Tube surface .
Firebox ,, .

Grate area ... 15.62 sq. ft.
Transverse distance apart of cylinders ... 6ft. 2'in.
Length of connecting-rods 7ft. 3in.
Inside diameter og n;:in sieam-pipe 6% in.
” of branc i oval . .
Lesectionf ppes, } 44in. by 33 in.
cgth of steam-ports 16i
Width of b 13
» _of exhaust ports - 2% in.
Lap of valve outsi(fg . #in
» inside ... . ) in.
Lead of valve in full gear Lin,
Diameter of two blust nozzles ... - 3; in.
”» driving axle . 63 in.
n truck  ,, . 44 in.
Driving-axle journals... «o 64in. by 7% in.
Truck o ... 4%in. by 81n,
Diameter of chimney ... .- 153 in
Height of do. above smokebox ... 51t. 7 in.
» above rail 141t. 14 in.
sy centre of boiler above rail ... 6ft. 4'in.
»  top of cab, about ... 13 tt.

Extreme width over cornice of do. 9ft. 1} in.
THE DANUBE.—Prince Charles of Roumania has desc

the Danpbe by the Kilia branch as far as Wilkow, the pof::l e;if

intersection of the different arms of the great river. His Hi h-

ness examined _in detail the embouchure of Kilia, and studied

the various projects proposed in order to facilitate the navigation

as far as the sea. ‘
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TECHNICAL SCHOOLS ABROAD.

THE question of technical education has at last
obtained its due prominence in the minds of our pro-
fessional public, and, under these circumstances, we
believe it will not be amiss to bring before our readers
some few notes about the public institutions existing
in the different European countries for the education
of engineers. On the Continent the title and profes-
sion of an engineer is considered to he unattainable
except through a course of regular scientific schooling,
similar in nature and form to that which in England is
passed through for obtaining a position in the Tegal or
medical profession. The number of self-taught engi-
neers is, thercfore, smaller on the Continent than in
England, and the number of highly educatcd men in
all the inferior positions connccted with engineering
works of all kinds is disproportionately greater than
with us. As a rule, no apprentices or pupils are
accepted in engineering offices or works except those
who have successfully passed the schools or colleges
for their respective branch, and such schools, of greater
or less excellence and celebrity, exist in every large
town all over the Continent. In France, civil, mecha-
nical, and mining engineering are separated, and each
has its own principal college at Paris. The Ecole des
Ponts et Chaussées is considered the first school for
civil engineering all over the world. 1t is a Govern-
ment institution, and specially intended for the educa-
tion of Government engineers; still the lectures are
open, also, to a limited number of students who are
not destined for Goverument service, and a consider-
able number of foreigners from all parts of the Con-
tinent avail themselves of this opportunity. The me-
chanical branch is represented by the Ecole Centrale,
and also by the Ecole des Mines, one of the most cele-
brated institutions of its kind. The French schools
for mechanics and mining are, from different causes,
much less frequented by foreign students, most pro-
bably because the excellent schools for these branches
in Germauy offer greater facilities. The first German
engineering school, at this present moment, is the
Polytechnic School at Zurich, in Switzerland. There
are the celebrated professors, Clausius, Zeuner, and
others, whose researches and writings are sufficiently
well known in England, and whose testimonials serve
as a professional passgort for a beginner in every office
on the Continent, and in many a first-class office in
this country as well. Next in rank, although of a de-
clining reputation, is the Polytechnic School in Carls-
ruhe. This is the institution where Professor Redten-
bacher taught mechanics, and wrote his excellent
works on machinery. Many of the first eugineers in
Germany, Russia, and Austria have passed through
this institution, but at present, in consequence of the
death of Professor Regtcnbacher, it has lost much of
its prestige. The school in Hanover stands next in
merit. 1tsleading men are Professors Karmarsch and
Kiihimann, both celcbrated in Germany, and well
known in France and in England. In Berlin, Pro-
fessor Renleaux teaches mechanics, but his school, as
a whole, has not that fame of either of the three first
named, and the engineering school in Vienna, although
recently improved to some extent, is far under medio-
crity, so that those Austrians who can afford to study
engineering abroad visit the schools of France or

Germany in preference to their own. For mining and
metallurgy, the first German school is that at Freiberg,
in Saxony, with Baron Beust, the brother of the pre-
sent Austrian minister, as its director. Next in stand-
ing, and certainly equal to it in merit, is the school at
Leoben, in Austria, where the Chevalier de Tunner,
one of the greatest authorities in this branch, is direc-
tor and professor. The Bergakademie in Berlin and
Professor Wedding we have noticed already. The
schools of second rank are copies of these institutions,
in a small or more or less imperfect style. All these
institutions are maintained by the Governments of the
respective countries. Tho professors are paid a fixed
salary, and their lectures are, practically, frec to every
visitor. There are certain payments taken from the
students which go to a variety of funds, but these pay-
ments are very small (say, for instance, 5/. per annum),
and even these are remitted to the poorer students.
The education obtained in thesc colleges is purely
scientific, but with strict reference to the requirements
of actual practicc.’ In the generality of cases, how-
ever, the reproach has been frequently made to all
these schools of engineering that they do not teach
their pupils ““ to work.” They show them practice, as
it were, through a telescope from the distance, and
move too far away from it in abstract theory. How
far this may be correct or not is not for us to tell at
this moment; certain it is that these schools afford
advantages in actual practice, and that something ma;
be learnt from their arrangements which will be usefu
to us.

THE SOCIETY OF ENGINEERS.

WE believe the only objection to the application of
the Society of Engineers for a royal charter, empower-
ing them to sue and to be sued as a corporate body
(and this is the sole privilege enjoyed by the Institu-
tion of Civil Engineers in virtue of ¢4eir charter) is
that the name ‘‘ The Society of Engineers” is too
nearly alike to that of “ The Institution of Civil Engi-
neers.” The similarity, if there be any, can have
occurred to but few. Iew, indeed, could embrace
both societies in the same thought, although, as an
impassable condition, both societics enjoy, and must
ever enjoy in common, the right to the word engi-
neers,”  The lnstitution has surely no primary claim
to the word “ engineers,” although the choicer spirits
of the Institution are united in a club known as the
Smeatonian Society of Engineers. But except for the
exclusiveness of the title (and no thinking man cares
twopence to be admitted to its mysteries nor even to
its dinners), they might as well be known as the
Archimedian Society or the Marquis of Worcester’s
Society. The Smeatonians are banded together for
dinners and for friendship, but not for work, and they
have no public stafus. As for the lnstitution, who
will mistake it for the humbler Society of Exeter Hall ?
None, we think.

Whether the society gains its charter this year, or
twenty years hence, it is a sinc qud non that it shall
never change its name, the name which it has borne
for more than twelve years, and which has gained it
nearly five hundred members. No body of men can
be allowed to monopolisc the title *engineers,” and
although the Mechanicals, the institutions in Scotland
and in Ireland, the “ Civil and Mechanical Engineers’
Society,” and other various bodies of our sort, stick
to the word “ engineers,” as they have a good right to
do, no one of them, nor even the Institution in Great
George-street, can put in a claim for exclusive posses-
sion. We must still be permitted to call every man
an engineer who likes thus to describe himself, no
matter to what body of brother chips he may belong.
The Duke of Richmond, as the President of the
Board of Trade, and bothered with an application
which is ridiculously out of place at his board, will,
no doubt, see that no association among a widespread
family of engineers can be allowed to monopolise that
one word which is so fitly represented in the Latin
tongue as ingentum, meaning art, abilities, mind,
genius, and which would, indeed, apply to other
professions than engincering although it bhest ap}ﬂies
to our own, the most valuable profession, par excellence.
There is no necessity that «l/ engineers, young and
old, and of all ranks, should be banded together in one
soctety, and it would indeed be well-nigh fatal to the
best interests of the profession if they were. Let no
one think too much of the title, M.Inst.C.E. Tt is
easily won, and counts for but little, unless to empty
minds, when attained. It is not what thc ambitious
expectant embryo may have thou%ht it, gratifying as it
may be to him to receive his diploma. He possesses
no qualification wif% the title that he did not possess
before, unless it be to bamboozle a foreign railway

company, and here the leverage of the mystic initials
is often tremendous. The Institution of Civil En-
gineers has no royal or legal rights or privileges what-
ever, beyond that of suing and being sued as a cor-
porate body, and that of holding property of the value
of one thousand pounds a year. ,
If, during the present inquiry into the advantaie
of technical education, one of the best agencies of thi
education—that of the Society of Engincers—is to be
burked, it is time to put on all the pressure that can
be applied, and to bring the matter, as it easily may be,
before Parliament. It is one of a series of the most fatal
blunders of the council of the Institution, and indi-
vidually and collectively they have committed many
lately, to oppose, as they are doing, the grant of a
charter to a junior society for merely pecumary rights,
these being all that they themselves enjoy. Of course,
there is every reason to expeet the grant of a charter,
to theSociety, for,now that the subject has been raised,
the matter cannot rest until so obvious a measure of jus-
tice is allowed ; but it is simply certain, that in opposing
it the Institution isalienatingmuchof the most available
talent and good fecling, and contributing to the
establishment of a powerful rival, where, if unopposed,
no rivalry would have been thought of.

S
S

THE LATE MR. OLIVER W. LANG.

Tue late Mr. Oliver Lang was the son of Mr. Lang,
formerly master shipwri§ht of Woolwich Dockyard,
who, among othersuccessful achievements, designed and
built the famous paddle-wheel frigate Terrible, which
always was, and still is, the largest and finest paddle-
wheel ship in this or any other navy.

After serving an apprenticeship to his father, and

assing through some minor grades, Mr. Lang
Eecamea foreman of shipwrights, after an assistant
master shipwright at Chatham, then master shipwright
at Pemhroke, and finally master shipwright at CEatha.m,
from which onerous position he found himself obliged
to retire, about three years ago, on account of
declining health.

After superintending the practical building of very
many of tﬁe finest wooden vessels in our fleet, Mr.
Lang, as master shipwright at Chatham, inaugurated
the building of iron ships in H.M. dockyards.
Beginning with a yard in which neither men nor
machinery existed, he got together the proper staff and
plant, and the result of the first effort in this direction
was the famous ironclad Achilles, built entirely of iron,
of 6079 tons burthen, and clad with armour from end
to end.

Besides his ordinary duty as a duilder of iron ships,
Mr. Lang has met with great success as a designer.
He was associated with his father in the designing of
some of Sir W. Symonds earlier ships, and he after-
wards designed, amongst other vessels for H.M. navy,
the Banshee and Vivid, which, as paddle-wheel dispatch
vessels, have never been surpassed, and the Nankin
sailiug frigate. In the two former ships, in fact, he
exhibited, in a very marked manner, what seems to
have been his special forte, viz., the designing of very
fast light steamers. It is understood that he was
largely concerned in the desi%uing of some of the
I:loliyhead packets, and some of the most remarkable
ocean and river steamers in private services have been
built from his designs.

1t has been supposed b}y; some that Mr. Lang was a
member of the former School of Naval Architecture ;
that, however, was not the case; as above stated, he
served his apprenticeship as a shipbuilder and naval
architect to ﬁls father.

THE BROADSIDE SHIPS AT SPITHEAD.

LeavinG the turret ships out of account, there is
much to be learnt now by a comparison between the
various types of broadside ships at Spithead. If those
troublesome turrets had never been invented, and if
Ericson had never shown how rolling might almost
be got rid of by the low freeboard of his monitors, we
might well be proud of our fleel. So we may still, if
we can Euarantee its kaving nothing but broadside
ships to fight against. .

Regarding our ironclads as shigs for the line of
battle, it is neccssary to discard the three armoured
gun-vesscls, Viper, Vixen, and Waterwitch, and the
sloop Rescarch (1253 tons).  All these are disqualified
by their low speed from taking part in the evolutions
of a fleet, while the guns of the first three are only

rotected so long as the ship is end on to the enemy.
}Ehc Enterprise, a still smaller sloop (993 tons), now
serving in the Mediterranean, is likewise disqualified
on the ground of speed.

First in order of time come the Warrior and Black
Prince, still the admiration of those who have not
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voted the overhanging ﬁﬁure-head a cumbrous relic of
the past, neither graceful nor useful. The length of
these ships between perpendiculars is 380 ft., and
their unhandiness very great. The plating extends
only along the central portion, with transverse bulk-
heads in the “central box* style; but there is no belt
round the whole water-line, and such plating as there
is is only 44 in. thick. The Warrior is now being put
in commission for the second time, without the smallest
attempt being made to improve her either by giving
her a fighting bow or by carrying a belt of armour
round the water-line. Of course these ships are per-
fect models for speed, and the famous 15 knots of the
‘Warrior will never die in the remembrance of the old
school—for there is already an old school—of iron-clad
shipbuilders. These two ships are of 6109 tons.

e next ships launched were the Defence and Re-
sistance, of 3720 tons. Neither was at the review.
Except that they have ram bows of the nearly perpen-
dicular pattern, they are nothing but small Warriors
without the speed. They are very slow, and only
armoured amicf;hips with 44 in. plates.

The next attempts were the Hector and Valiant, of
4089 tons. The former is just put out of commission,
and will probably be replaced by the other, which took

art in the review. These are quicker ships than the
efence and Resistance, and differ from them in the
arrangement of their armour in a rather remarkable
way. Indeed, they are now curiosities, and (fortunately)
the only remains of an exploded idea. They are plated
(with 44 in. iron) all round the main deck, but only
in the central part of the waterline. This is so
exactly the reverse of modern ideas that one must
needs go back a little to understand it. 1t proves
that ten-years ago our authorities foresaw so little
the use of large guns at sca, that the loss of a ship
by perforation at the water-line scarcely occurred to
them, nor did they understand that the central part of
the main deck would give room for quite as many
modern guns as the Valiant could carry. As it is, she
an enormous fighting deck, which the Admiralty
think must be filled anvhow, so they scatter a dozen
64 ton guns about it, with one pair of 9-ton 8 in. rifles.

None of the five converted liners with which Lord
Palmerston, perhaps wisely, so quickly doubled our
small force are here represented. The Ocean is in
China ; the Prince Consort, Caledonia, and Royal Oak
in the Mediterranean. These are simply plated all
over. They roll heavily, will doubtless shake off their
plates before many years are over, and carry nothing
very heavy in the way of armament—four 8in. guns
and sixteen 7in. Nevertheless, they are better than
nothing, and can take their place.in line-of-battle as
well as any. The speed of all these shipsis moderate,
about 12 knots at the mile. The fifth, the Royal
Alfred, recently tgoue as flagship to the North Ameri-
. can station, is of quite another style, and marks the
accession of Mr. Reed to office. She carries a belt of
6 in. plates, a central battery 100 ft. long, and is plated
over the bow and stern as well. Like all partially
plated wooden ships, she is likely to be set on fire by
shells, but she carries larger guns than any other
wooden vessel afloat on this side the Atlantic—ten
9in. and some 7in. guns. As a high-sided ship,
she is a fearful roller, and was nearly lost in the
passage out. The Zcalous and the Favourite are
smaller and weaker specimens of Mr. Reed’s style of
conversion, partly plated, and carrying nothing larger

than 7 in. guns. Both are abroad.
The first sh:'f) present, of which there is very much
ood to be said, 1s the Achilles, laid down at Chatham

ockyard as a kind of check upon the Warrior and
Black Prince, built in private yards. The original
E:ms were altered in accordance with Mr. Reed’s well-

own jdeas. She has, in fact, a belt and a long
central battery. Long and unhandy she is, like her
weaker sisters ; but she is a ram, which they are not,
and her water-line is protected. Perhaps her best
feature is her remarka%le steadiness. Between this
improved specimen of the old style, and the ships built
after Mr. Reed’s own plaus, the main difference is in
length. Less length means less tonnage, and this, if
the old lines were adhered to, would give a smaller
weight-carrying power. But by flaltening the floor
Mr. Reed 1s_able to carry on a given length, not only
a greater weight of guns and armour, but a greater
proportionate engive power to make up for the less
favourable form. Wlen a wave runs up a high-sided
ship, tending to lift up that side of it, or when any
other force 1s applied to it sideways, it depends mainly
upon the form of the bottom (assuming the weights to
be well distributed) whether the attendant roll shall
be great or small. The section of the Bellerophon
approximates nearer to the circular form—at any rate,
at the ends— than that of the Achilles, and, therefore, is

more favourable for rolling. The deep roll of the
Great Eastern is well known. As well known, it ma
be said, is the easy rolling of the cigar ship, which is
absolutelycircular in section. True, butthen practically
the cigar ship has no broadside whatever. The waves
have so little to run up, that they exert no lifting power
worth mentioning, Tﬁe cigar ship is a sort of monitor
drawn out into a long yacht, and only proves that a
low freeboard secures steadiness whatever be the
shape—a point we have always maintained. The case
may almost be put thus: o
ar ships must now be built of full section, in
order to carry the requisite weights within the
requisite limits of size.

Hiih-sided ships must roll, moderately when of
sharp section, but immoderately when of full
section. -

Low-sided ships are steady, whether sharp or full in
section.

Therefore war ships should be low-sided, or, in other
words, monitors ; and where special requirements
forbid the plain monitor tyi)e, the departure from
that type should be as small as possible.

When comparing the short ships of Mr. Reed with
the long ones of his predecessors, there can be no
doubt of the superiority of the former iz everything
but steadiness. ~'That exception is not important
enough to induce us to retrace our steps, and to aban-
don the advantages of the short and full-bodied hull,
but it is important enough to justify us in cutting all
alike down to monitors.

The Achilles may be called the transition ship of the
fleet, for the grand Minotaur (representing ano her
absent sister, the Acincourt) is quite one of the old
school. Covered all over with plates, nearly every-
where 54 in. thick, an admirable ram, abounding with
sail power (having five masts), carrying a large number
of guns (four of 9in.), and of immense speed and com-
parative steadincss, she is indeed a superb vessel. But
the Bellerophon’s plates are still thicker, her guns, on
the whole, heavier, and her speed nearly as great;
while, as for handiness, she could simply dance round
her, “ram” her almost as she pleased, and always get
out of her way when hard pressed, and all this with
three-eighths less tonnage. A heavy sea alone would
give the Minotaur the Eilest of it, and even that can
hardly be affirmed without trial,

The Lord Clyde and Pallas are the remaining large
ironclads present, beside the Bellerophon. Of the two
first, one can only say that a skilful designer has done
the best he could with an unsuitable material. Mr.
Reed, left to his own judgment, would be the last man
to build #ew ironclads of wood. The Lord Clyde is
indeed better beyond comparison than the converted
liners before mentioned, hoth in strength of frame and
in thickness of plating. The water-line is covercd
with 53 in. iron, the baitery with 44in. outside, and
14 in. skin on the frames. The plating is continued
over the raiscd forecastle, whence two 7 in. guns fire
straight ahead, and the same number straight ahead
from the main deck, which carries fourteen other 7 in.
and four 8 in, guns.

The Lord Warden, not present, is similar to the
Lord Clyde, but carries only 8 in. gunson the main-
deck. The Lord Clyde is a'{landsomc full-rigged ship,
but not much of a sailer.

Quite the reverse is the Pallas, which spreads a
fair proportion of sail for her tonnage, and in the
Channel squadron trials usually beat everythin
under sail. She is not fairly a ship for the line-of-
battle, but her large guns (8in.) and high speed fit
her for anything. ~She has a very small battery, just
large enough for four guns, whicl can be fired nearly
fore and aft by means of the peculiar notches in the
side, introduced by Mr. Reed. A great mistake as
regards appearance has been made in the upper
deck of this ship, which onght to have gone straight
along as usual, gridging over tbe notches. Instead
of this, the bulwarks have been made to follow,
very nearly, the notched shape of the main deck be-
neath, so that there are two parts of the upper deck
narrower than the rest. This isa quite unnecessary
blemish in the ship’s appearance. The Pallas is, of
course, plated all round the water-line, and the bow is
armed and protected ; but the remainder is of wood,
and liable to be set on fire. The plating is 44 in.
For a fast cruiser, thoroughly sea-going, and of
moderate power, the Pallas is probably unequalled,
but hers is not a type likely to be repeated.

Of the Bellerophion there is no need to speak. If
any ship is thoroughly well known to every reader of
ENGINEERING, it must surely be the Bellerophon, of
which more has probably been said and written than
of any craft launched since the days of the ark.

In alluding to the absentees from Spithead, as well

as those present, we must not omit the Northumber-
land, an improved Minotaur, in which the armour has
been disposed central-hox fashion. The saving in
weight is applied to carrying a battery of 8 in. instead
of 7 in. guns; but it is hard to see w'hg the Minotaur
and Agincourt cannot stand that trifling additional .
weight nearly as well as the Northumberland.

Such is the British broadside fleet. With all its
faults, it is by far the finest in the world. Where
almost every ship differs from the rest, it is difficult to
draw any general comparison between them; perbaps
the only safe division is into ships which are Mr.
Reed’s and ships which are not. Of the comparative
merits of these two classes there cannot be two un-
prejudiced opinions. .

'f‘o touch upon the few imperfect turret-ships lately
anchored at gpithead would lead to a discussion, for
which we have no space; but, poor specimens as they
were, it is much to be doubted whether they might not
have cngaged the whole broadside fleet, with credit to
themselves and advantage to the country—if, by so
doing, they might have awakened it to a sense of the
immeasurable importance of the turret question.

CIRCULATING EXHIBITIONS AT
GERMAN MUSEUMS.

Tue industrial museums of the towns Stuttgart,
Carisruhe, and Nurnberg, in Germau{, have recently
made an arrangement which is worthy of attention,
both for private manufacturers who desire their pro-
ducts to become publicly known abroad, and for men
connected with similar 1nstitutions in this country, as
an example inviting imitation. The museums of the
three ahove-named towns, the first erected and main-
tained by the Royal Board of Trade iu Wurtemberg,
the second belonging to the Government of the Grand
Duchy of Baden, and the third under the management
of the Municipal Council of Nurnberg, have arranged
to receive goods from exhibitors of all countries for
the purpose of their being exhibited in turn at each of
the above-named cities. The cxhibitors can send their
goods to any oue of the three towns, and they are shown
there first for a time of about four weeks; after that
they are sent on to the other two dplaces at the joint
expense of the three institutions and free of all charge
for the exhibitors. The applicants for space may
address any one of the three boards of directors at any
time convenient tothemselves : they must describe the
objects, stating weights, sizes, and selling prices, the
names of the firms or agents from whom similar
articles may be ordered, and what patents have been
granted for the inventions connected with the articles
sent for exhibition. The board then decides upon each
application whether the objects are admissible, and
those articles which are admitted enter duty free for
the purpose of exhibition. The freight to one of the
towns must, as a rule, be paid by the exhibitor, but
occasionally exceptions are made with regard to this
point. The objects exhibited are kept in proper order
and insured against accidents by the directors of the
museum, the goods may be sold, but cannot be delivered
to the purchaser until they have passed all three
museums. In case of exhibited goods being sold in
the respective countries, the usual entrance duty must
be paid for them ; but if the goods are returned, the
pass through the same custom-house through whic
they have entered free. The local papers will publish
a register containing the description of each article
exhigzt.ed, and some of the articles will he purchased
occasionally by the museums in ﬁuestion for remaining
there permanently exhibited. For the information of
those of our readers who are desirous to avail them-
selves of these exhibitions, we annex the three ad-
dresses of the respective councils, who may be written
to in English.

The Board of the Royal Industrial Museum of Wur-
temberg, Stuttgart.

. The Board of the Industrial Museum of the Grand
Duchy of Baden, at Carlsrule.

The Board of the Industrial Museum of the City of

Nuremberg, Bavaria.

EXGINEERING CoNTRACTS.—There has been little improve-
ment in this branch ; contracts are scarce at home and the sub-
ject of much comBetition ubroad. The Bommel bridge was ad-
Judicated by the Dutch Government toa German firm at a price
some 20,000/ under the lowest English tender. The iron, as
we stated above, will be drawn largely from Belgian sources of
supply. The Dutch parliament has i'ust, voted the necessary
sum for the Moerdyk bridge, which will put the Dutch lines in
uninterrupted connexion with the French and Belgian railways,
and facilitate still more the trade intercourse of those countries.
Some few orders for locomotives, carriages, and wagons huve
been given out as renewals for both home and forei ines, but
the a te amount is inconsiderable.—Mesers. W. Bird and

Co.'s Monthly Circular.
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THE ENGINE TRIALS AT BURY.

‘WHAT hempen homespans have we swaggering here ?
- L. * . .

What, a play toward! I'll be an auditor;
An nctor, too, perhaps, if I see cause. :
Midsummer Night's Dream.
Bless thee, Bottem! Bless thee! thon art translatelth "
Borrox and Smug, the editor-in-chief and editor-in-
little, respectively, of one of the metropolitan me-
chanical “newspapers, last week, visited bucolic,
beautiful Bury, on the Lark, the latter, however, a
stream of ignoble width and depth, and not the lark
upon which the friends apparently sat out. And
Puck, that Robin Goodfellow, who visited Bury for
this occasion only, seeing the
Crew of patches, rude mechanicals,

and that upon a midsummer’s (St. Swithin’s) night,
fitly adorned

The shallowest thickskin of that barren sort

with an_ass’s nowl—not that the guise was new--and
wrapt him in a dream, Bottom’s dream, because it hath
no bottom. ¢ The eye of man hath not heard, the car
of man hath not seen, man’s hand is not able to taste,
Lis tongue to conceive, nor his heart to report ” what
this dream was. And yet is it not written, and
printed too, 3 inches in width and 13 ft. in length, in
the journal in question ?

In the journal, edited-in-chief by Bottom, is it not
Bottom’s account of the Royal Agricultural Show, and
of the engine trials, at Bury St. Edmund’s ?

Saith Bottom’s dream, and we quote from the
beginning :

* With the Paris Exhibition & new word, highly expressive to
those who comprehend its full meaning, has come into existence.
This word is French in itscIf, French in its origin, and totally im-
possible to translate—it i3 chic. A picture in which very litile
thought or sentimnent is mado to go a long way displays chic.
In the same way if one has very little to write about he puts a
good deal of chic into his article, and the result is the same in
# sense as though he had an abundance of original matter to
deal with. In those ively dull when engineers
rest from their labours, and there is nothing new in the world
of science to present to our readers, we throw a little of the
chic quality into our lucubrations.”

True, oh, Bottom! And there is also an English
expression, cheek, not perhaps so distantly related to
chic, and which signifies assumption—especially of

crsonal or intellectual qualities—the pretension to
xnowledge or superiority, as if alrcady acknowledged,
but. to which the pretender, as in Bottow’s dream (as
printed in his paper), has no title.

To Bottom’s dream, despite the sweet presence of the
attic Titania of the « Ange?” at Bury, there was a night-
mare, and this was the friction brake of the implement-
yard. To Bottom this was “a tangled brake”’—one of
those things no fellow e understand. A week before he
had printed that the friction brake was “provided
“ with springs.” A week later he finds this to be an
error, trifling no doubt ; nor, he says, are the brake
straps tightened by a weighted lever, but by a weight
and lever. 'The fact, sweet Bottom, is that they are
neither tightened by a weighted lever, nor by a weight
and lever, nor by a weight, nor by a lever, but by a
right and left hand screw. Bottom cannot make out
the business of the brake, and he is haunted with it,
throughout his thirteen-feet dream, as measured by the
columns of his paper. He cannot comprehend that
the weights upon the brake were always adjusted by the
judges (and may their ermine never necd blcaching !) to
the nominal power aud nominal speed of the engines
tried. He does not clearly understand that these
weights, multiplied by the nominal or intended speed
in feet per minute, of the effective periphery of the
brake wheel, was always, when dividedp by 33,000, equal
to the nominal power of the engine tried. That the
weights were properly adjusted to the nominal speed
and power there can be no doubt, when the names of
John V. Gooch, Frederick J. Bramwell, and James
Easton, jun., arc mentioned as judges, and, accepting
this as true, and knowing that the engines had 14 1b. of
coul per nominal horse weighed out to them, it was only
neceessary to divide 14 %y the mechanical time, in
hours, of the engines tried to know the actual con-
sumption of coal per dynametrical horse power per
hour. Good Master Peascod shall scratch thine ear,
Bottom, and dost understand ? In the second series
of trials, when the engines had 10 lb. of coal per
nominal horse power weighed out to them, and were
tried to one-han more than their nominal power, the
dividend to be divided by the mechanical time is

6% lb.. Thus the Reading Ironworks Compauy’s
10-horse engine ran in the second serics of trials,
within a few seconds of 2 hours 40 minutcs, or 23 hours.
And 6% lb. - 2% hours=2.5 lb. of coal per dyname-
trical horse power per hour, the lowest rate ever

rect;rded, we believe, at the Royal Agricultural Society’s
trials.

Saith Bottom a little further on : .

“If we are not mistaken, the use of maroon paint was first
suggested in the pages of The Engineer less than a year since,
and the result is all that we anticipated as regards appearance” |

And then come the figures of the performance of
Clayton, Shuttleworth and Co.’s double-cylinder prize
engine. But some of these figures are wholly wrong,
the nominal speed of the engine heing given as 130
revolutions per minute instead of 110, the total revo-
lutions of the brake being also apparently credited to
the engine fly-whecl, and the actual running time, 4
hours,abeing given as 3 hours 57 minutes, and, besides
this, neither the mechanical time (4 hours 424 minutes)
nor the weight on the brake is anywherc mentioned,
to enable us to calculate either the consumption of
coal per horse power per hour, or the duty, nor are
these anywhere given.

Next comes a sketch of Nalder’s eccentric-rod,
wholly incorrect, because the flat part, which springs
to adjust itself to the varying angle of the rod, is
shown, not in the eccentric-rod at all, but in the valve-
spindle. Then we are informed that

**This engine actually ran for nearly two hours, the brake

making in all 15,400 revoluticns, the load being 86 Ib. 7 oz.,
or, in round numbers, 86.5 1b. From this it will not be difficult
to deduce the horse power per pound of coal per hour and the
duty obtained from the whole quantity allowed to the enginé
for the trial.”
On the contrary, without the measure of the periphery
of the brake-wheel, or (much simpler) the mechanical
time wherewith to divide the 141b. of coal per horse
power, the calculation, so far from being not difficult,
would be impossible.

We are next informed that the engines have 7 Ib. of
coal per horse power allowed them to get up stecam.
All portable engines, however, had 841b. of coal and
71b. of wood allowed them for this purpose, irre-
spective of size.

Next, that the allowance of coal per horse power on
trial—14 lb.—is made for every 10 squure inches of
piston arca, this area being, it is said, taken as a horse
power. Now the rule of the society’s engineers allows
10 circular inches per nominal horse power for single
cylinder, and 9 circular inches for double cylinders.
Then, saith Bottom :

“The speed of the engine is usually in excess of that of the
brake, as the fly-wheels of the greater number of portable en-
gines are larger in dismeter than the driving-pulley on the
brake-shaft. In the case of Messrs. Nalder’s engines, bowever,
the speed of the engine was given at 220 revolutions, while that
of the brake was 140.94, the dinmeters of the fly-wheel and
pulley being to each other as these numbers.”

Nay, Bottom, not so. The /zrger of two pulleys
coupled together by a belt never goes the faster, unless,
being the driving pulley, the belt slips. And the dia-
meters of the fly-wheel and brake-pulley, in the case of
Nalder’s engine, were nof to each other as the num-
bers given, although they were possibly inversely as
those numbers, this cngine having a fly-wheel only
2 ft. 9in. in dianeter.

Savage’s engine must have been an astonishing
specimen, for we are informed that *the diameter of
“the eylinder is, we believe, 8} in. per horse power !”
We are not told what its power was, but we can
supply this omission, as it was entercd as an eight-horse,
and thus, according to this new rule, giviug to the
cylinder 84in. in diamcter, per korse power, the dia-
meter of the cylinder would be 5 ft. 8 in.! We confess
it looked to us, judging from the outside only, to be a
little smaller. I]n point of fact, it was 94 in. diameter,
the stroke of piston being 12in. And although neither
the nominal nor the actual power of the engine, nor
the actual nor the mechanical time of the trial, is given,
we arc told that with 19,422 revolutions of the brake,
with a load of 1091b. 4o0z., and a cylinder 84 in. in
diameter per horse power, “Our readers can obtain
“the running figures from these data”! What may be
“running figures” we do not know, and beyond the
gross work done in foot-pounds (for the effective peri-
phery of the brake-wheel is given elsewhere as 17-33ft.)
nothing whatever can be obtained from these data.
We happen to know, however, that this engine was
the most wasteful of coal of any tried, consuming
12:92 Ib. per dynametrical horse power per hour, an
amount which would, probably, correspond with 10 1b.
or 104 1h. per indicated horse power. .

Brown and May’s double-cylinder trial engine is
described as a 10-horse. By the maker’s rule it was
12, and by the society’s rule 12§ horse power. If is
added that “only 9in. of area of piston per horse
*“ power are allowed to double-cylinder engines.” Nine
circular inches, it should have been said.

Of Burrell’s engine we are only told that the brake
speed was 125 revolutions per minute, and that the
““ total number of revolutions was 17,866.” What of

this, except that it ought to show by division that the
engine ran 2h. 23 m., nearly, with her allotted weight
of coal. But it only ran 1h. 59 m., the mechanical
time being 2h. 5m.  The engine was intended to run
at 125 revolutions, and it actually averaged 1312 re-
volutions; and the brake, instead of going at 125, as
reported, of course went much faster.

Of Kinsey’s engine we are told merely that it ran
against a brake load of 1291b. 30z. for 1h. 37 m.
Nothing whatever can be caleulated from this, as the
s!:eed is not given, and we are somehow reminded of
the eritigue of the Bury Free Press upon this same
engine. Said that organ of information on Saturday
week, “Kinsey’s fixed has a cast-iron foundation plate
instead of the usual one.” Just so.

Deacon and Wood’s oscillating engine happened to
overrun its intended speed by less than one revolution
per minute, being entered to work at 110, and actually
making 110.6 revolutions. Bottom, aided, possibly,
by his coadjutor of the Bury Free Press—and both
papers were peddled by the same boy in the show-
yard—gives due prominence to this unimportant
caidncidence of the actual and mechanical time, and
adds :

‘This fact certainly substantiates all that the makers claim

on the score of cconomy, and, for the rest, the engine is well
made and compact.”

Does it, really? Shade of Watt!

The actual time of Clayton, Shuttleworth and Co.’s
single-cylinder engine is given as 4 h. 424 m., instead
of 3h. 174 m. .,

The beer of Bury, when drunk in moderation, is
binocular, and not strabismic, and the best brewed
there is at the large and capitally fitted brewery
of the borough member, Mr. Greene, the brewer
being our good friend Mr. Crockford, the son of the
well-known manager of Messrs. Coombe, Delafield, and
Co.’s hrewery, London. After a pint of Crockford’s
best, we found no difficulty in distinguishing the
single cylinder of the Reading ITronworks Company’s
engme, the one which attained so wonderful an
economy when tried at one-half more than its nominal
power. But Bottom, bibulous of other beverages
perhaps, distinctly saw fwo cylinders, with main
slides, expansion-slides, and “a second pair of ec-
““centrics.” It was, he says, “a double-cylinder engine.”
Indeed, the account here begins to be very mixed.
Underhill's engine, it asserts, has no * fuel-heater,” not
that any other of the hundred or more engines had
any apparatus for warming the coal before placing it
in the firebox. In the case of Ruston’s engine, too,
Bottom’s eye took in even more than was to be seen,
including “a separate expansion-valve > and * cut-off
eccentric,” neither of which had any existence! And,
vet it is stated, that in altering the cut-off the lead is
not materially affected. Were there a separate cut-
off, as erroneously asserted, no alteration of it would,
of course, affect the lead, since that is measurable,
not on the edge of the cut-off valve, but on the main
valve. The actual running time of this engine is given
as 2h. 26 m,, instead of 2 h. 20m. This engine, rated
as an 8 horse by the makers, but as 9}horse by the
society’s rule, was tried to 24§ horse. This experi-
ment 1t is alleged was brought 10 au abrupt conclusion
by the over-leating of the brake. So far from this,
the trial was made late in the evening, and as it was
not made to test the consumption of fuel, it was
stopped at a late hour, and instead of the load being
“{hen reduced to 50 per cent. more than that origin-
“ally tried,” the engine went upon the society’s second
series of trials on a subsequent day.

Ransomes and Sims’s engine is said to have rings
on the back of the expansion valve for taking off the
pressure upon the main valve. The rings are, how-
ever, on the main valve, where they ought to be, but
this is of box section, and encloses the cut-off valve
within it. This engine, which was second in both
series of trials, is reported to have made but 3 h. 44 m.
mechanical time, whereasit was 3 h. 433 m.

The second series of trials at 50 per cent. above the
nominal power were not considered in awarding the
prizes, but the results not only gave wholly new rela-
tive positions to the engines previously tried, but some
of them were remarkable for the low consumption of
coal. These trials, as we happen to know, were not
witnessed by the  special correspondents,” or cither
of them, of our contemporary, and it accordingly says
“little is to be gathered from the second trial, with
‘50 per cent. heavier loads, that may not be deduced
“from the first trial.” And again, “ The results, as
“as regards economy did not present, as we have
“said, much that was noteworthy.” Indeed! As
for the first three of the double-cylinder engines, the
order of merit in the first trial was exactly reversed
in the second, Clayton, Ransome, Tuxford changing
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places to Tuxford, Ransome, Clayton. As for single
cylinders, the order of Clayton, Tuxford, Reading,
was changed to Reading, Clayton, Tuxford, and the
running of the Reading engine with 2.54 1b. of coal
per dynametrical horse power per hour, equal to less
than than 2} 1b., and probably not much over 21b., per
indicated horse power, was tﬁought by afew engineers
to be in a trifling degree remarkable. The same
makers exhibited a fixed engine which, on trial, took
the second place, but of which nothing is said in the
account from which we have quoted.

And this is the reporting, not of an unskilful country
reporter, but of the editor-in-chief himself, well known
as such, to an engineering journal. It was not the
result of hasty observation, for he was in Bury for
nearly a week, and he had an assistant hesides. Driv-
ing pulleys going faster than the driven, the latter
being of smaller diameter; double cylinders where
there was but onc; valves and eccentrics where none
existed ; cylinders 84 in. in diameter per Aorse power ;
the fact that an enEine happened to run nearly at its
appointed speed, held to “certainly substantiate all
“that the makers clam on the score of economy;”
and a general confusion of everything—of the prin-
ciples of the friction brake, of circuElr inches with
square inches, of the nominal speeds with the actual
speeds, and general inaccuracy in the statement of
times, powers, sizes, quantities, &c. And this not
upon an ordinary occasion, but in a professedly profes-
sional report of probably the most important series of
trials ever made in the whole range of agricultural
engineering, and that by the first agricultural society
in the world! Some hundreds of engineers, and thou-
sands of farmers, who are interested in these trials will
learn, on inquiry, that this report, prepared, no doubt,
in the hope that it would be as widely read and trusted,
is utterly worthless, and a disgrace to scientific jour-
nalism. Do we do it any unkindness in giving it
its fitting name, that of Bottom’s dream which hath no
bottom ? The dream full of chic. Ay, Bottom;

Whle we thy amiable chic do coy,

And stick brown thistles in thy thick smooth head.
*Twere better had’st thou played the lion, after all thy
contention with Peter Quince. Thou wouldst have
roared that it would have done any man’s heart
good to hear thee, and the agricultural engineers
would have said, * Let him roar again, let him roar
again I’ Or to spare the nerves of the gentler sort,
and to ’scape hanging on the gallows of criticism,
though wouldst have aggravated thy voice so as to
roar us as gently as any sucking dove; thou wouldst
roar us an ’twere any nightingale. Farewell, Bottom,
the editorial weaver, the weaver of engincering fustian,
farewell !

AMERICAN BrIDGES.—New York and Brooklyn are separated
by an arm of the sea called rather inu roErixlely East River.
The daily circulation between New l;?m_ and Brooklyn is,
nevertheless, ahout 250,000; it is effected by means of steam
ferries in a tolerably regular manner during ordinary weather,
but during the winter it is subject to namerous delays, and is
not withont danger in consequence of fogs and ice. Grave
accidents, the constant increase of the population, and the
desire to overcome obstacles with the least possible loss of time,
have caunsed the idea to be conceived of establishing one or more
bridges between the two towns ; and during its last session the
legislature of the State of New York approved the statutes of two
companies, each of which proposes to construct a bridge between
New Vork and Brooklyn. One of these bridges will unite New
York to Williamsburg or Astoria; as an intermediste pier will
be placed upon the island of Blackwell, the works are not ex-

cted to present extraordinary difficulties. The other bridge,
in which the art of the engineer will be really called upon to
display all its power, will unite New York to Brooklyn properly
so calied. This immense work will involve in its realization
enirely new questions. It will be a suspension bridge 1600 ft.
in length, and it will be one of the toldest works of its kind in
the United States. The engineer engaged is Mr.J A, Roebling,

ti

‘preceding three months, but are still over 20,000 tons of rails

LOCOMOTIVES AT THE PARIS EXHIBITION.

WE give, on the next page, eight diagrams of locomotive
engines at the Paris Exbibition, these diagrams forming a con-
tinuation of the series which we gave in our last volume, on
pages 308 and 309. The engines shown on the nextt‘rgu are
as follows: Fig. 1is a six-coupled engine, constructed by the
Société dn Matériel Belge, for the Grand Luxembourg Railway ;
Fig. 2is a six-conpled engine built by the Southern Railway
Company of France for their own line; Fig. 8 is the locomotive
America, which we have fully described on another page; Fig.
4 iy a four-coupled outside-cylinder engine, constructed by Emile
Kessler, of Esslingen, for the East Indian Railway; Fig. 5isa
four-wheeled tank engine by Krauss, of Munich, the structural
peculiarities of which we described in an article on page 433 of
our last volume; Fig. 6is the express engine constructed by
Messrs. Robert Stepﬁenson and Co., of Newcastle-on-Tyne, for
the Egyptian State Railways; Fig. 7 is the express engine ex-
hibited by the Lilleshall Company ; and Fig. 8 is a six-coupled
engine from Carlsrule,

‘The engine for the Grand Luxembourg Railway, constructed
by the Sociét¢ du Matériel Belge, of whose works M. Evrard is
the manager, is an ordinary six-coupled eugine with inside

cylinders and outside frames. The trailing axle is placed
beneath the firebox, and the latter is fitted with an inclined grate
on Belpaire's system. The engine of the Scuthern Railway
Company is the first entirely constructed at their works at
Bordeaux, which works are under the direction of M. Laurent.
The engine has outside cylinders, and it is intended for work-
ing mixed trains, or traius of passengers and goods combined,
on the branch lines of the company. It has been designed so
that it can, if y, be mounted on smaller wheels, 4 ft. 8 in.
in diameter, and employed for working main-line goods traftic.
The boiler is of steel, aud the firebox is fitted with no special
smoke-burning appliances, as, when the mixed trains are being
worked good Weluﬁ coal from Cardiff is used. When running
goods, the coal used is that obtained in the Southern Railway
district, a coal which burns freely in an ordinary grate, and has
no fault except that it is very smoky. The smoke, however, is not
objected to on the Southern Railway when it comes from goods
engines.

Stephenson’s, the Lilleshall Company’s, and Krauss's engines
have already been described in ENGINEERING, and of the
American engine an account appears on another page of the
present nomber. The principsl dimensions of the engines,
shown by Figs. 1, 2, 4, 5, 6,and 7, are given in the following Table:

No. ot tigure ... . .. Soe'élé a 2 4 5 6 7
iété dn . .
Name ot the maker .. .. { h};ztlériel F(e;:t'l Ti"l:";l?:i. Kessler. Krauss., | Stephenson. é’;::;:l’:ly{
ge.
Cylicders, diameter ... .. .. 17hin. 174} in. 16 in. 14 in. 16 in. 16 in.
»w  stroke v e | 25%iD. 25,9 in. 22 in. 22 in. 22 in. 21 in.
»  distance apart from centre to
» centre ... 2 ft. 6 in.
Grate, length ... .. .. .| 5ft 10%in. [ 4ft. 10 in. 4 ft.
» Width . o w0 . 3;;:. 7 ;{l 31t 4 gn. - 3 ft. 6 in.
5 area | 213 sqr. ft. 16 sqr. ft. 19 sqr. ft. 11 sqr. ft. | 14 sqr. ft. 184 sqr. ft.
Height of the top-plate of the firebox 1 * " 4 ¥ hea
above the grate:
At the front ... ... e b ft. 4 ft. 3in. 4ft. 11in.
At the back b ft. 4ft. 3in, 4ft. 1lin.
Tubes, number ... oo e o 200 223 162 160 161 186
» outside diameter 2in. 1/5in. 1§ in. 1% in. 2 in. 13 in.
v, lemgth .. we| 11ft. 10in. | 14 ft. 4i0. 11 ft. 10 fe. 11ft. 4in. | 11fc. 2in.
Heating surface:
» firebox ... .. 104sqr. ft. | 93sqr.ft. | 102 sqr. ft. 83 sqr. ft. | 1124 sqr. ft.
»  tubes (outside)... .| 1238 sqr. ft. | 1594 sqr. ft. | 1048} sqr. ft. | 786 sqr. ft. | 955 sqr. ft. | 1009 sqr. ft.
» total ... ...| 1842 sqr. ft. | 1687 sqr. ft. | 11604 sqr. ft. 1038 sqr. ft. | 1121} sqr.ft.
Diameter of barrel of boiler ... oo 41t din. 4ft. 8in.
Pressure of steam in the boiler... 118 Ib. 1181b. 120 1b. e
Diameter of wheels:
Leading wheel wo| 4ft. 9in. 5ft. 8in. 8ft. 6in. 51t. 3ft. 9in. 4 ft. 3in.
Driving ;00 we we .| 4t 9in b ft. 8in. 5 ft. 6in. 5ft. 6ft. 6 in. 7 ft.
Tmlmi 2 oeen .| 4ft. 9in. 5 ft. 3in. 5 ft. 6in. e 3ft. 9 in. 4 ft. 3in,
Wheel bass ... oo 13ft. Sfin. | 1Lft. 6in. | 15 ft. 4in. 154t. 8in, | 16 ft. 6in.
Height of centre line of boiler above rails 6 fr. 8 in.
Weight of the engine, i_ml‘)ty 314 tons 303 tons |29 tns 12 cwt. 27 tons |27 tns. 11 cwt.
n oo " u
» onleading wheels .| I12tons |11ltns. 4 cwt.|11tns.12cwt.| 9 tons 9% tons {10 tns, 10 cwt.
» ondriving .  F2tons |12 tns. 10 cwt.[10 tns. 8cwt.| 9 tons 184 tons |12 tns. 13 cwt.
» ontrailing ,, 114 tons |11 tns. Ocwt.[10tns. 8cwt. 7 tons 8tns. 7cwt.
, total .., w.| 853 tons [84 tns. 14 cwt.{32 tns. 8 cwt.| 18 tons 80 tons |31 tns. 10 cwt.
Weight available for adhesion ... ... 354 tons [34tns. 14 cwt.[20 tns. 16 cwt.| 18 tons 184 tons |12 tns. 18 cwt.

RAILWAY IroN.—Although the Great Northern rail con-
tract alladed to in our last, report did not go to Wales, but
to the North of England, and although some Russian and other
orders also passed this district, and shipments have somewhat
fallen oft, nevertheless prices do not recede, and have continued
finn throughout a dull month, The 10,000 tons Dutch
Government rails to be tendered for on the 18t Angust are ex-
pected to come into this or the North of England market, us the
specification i3 not framed to suit the Belgian works, who more-
over expect to secare the Belgian State rails, of which specifi-
cations will shortly be published. Several second-hand and
unused rails have been taken off the market this month, though
enough still remain to confuse quotations, ordinary specifications
of good make are quoted 5l. 15s. to 6/. per ton, 6L 5s. having
been paid. for various small purchases of sections requir-
ing new rolls. Exports have fallen off as compared with the

ulone.—Messrs. W. Bird and Co.'s Monthly Circular.

A Proprossp NEw Steam PrLoucHING CoMPANY.—On
Wednesduy last a meeting of gentlemen interested in steam
cultivation was held at the Angel Hotel, at Bury St. Edmund’s,
for the purpose of considering the advisability of either estub-
lishing s local steam-ploughing company, or subscribing to the
proposed National Steam Cultivation Compzny g..immd) a
sumn suflicient to entitle the district of Bury St. Edmund’s to
one or two pairs of engines, to wark constantly for hire in the
district at a charge per acre, on the basis of the Hereford-

of Trenton, under whomn the Niagara und Cinci p
bridges (of the respective lengths of 821 ft. and 1037 ft.) were
constructed.

Goop GRracious!—A gigantic engineering Eroject i3 now
the sensation out West, which contemplates nothing less than
tunnelling the Atlantic for a railway. The plans are already
supposed to be drawn up, complete in detail, even to lighting
the cars with the magnesium and electric lights. The under-
taking is to employ one hundred thousand men for thirty years,
and when completed it will take the trains but five days to com-
plete the journey from Newfoundland to Ireland, vid the tele-
graph route, ''he amount of capital required to carry out this
project is estimated at two billion tive hundred million dollars.—
Scientific American. [We are intormed, upon good authority,
that tiiis is the line for which Mr. Rumble’s powerful express
engines were designed. The time occupied on the journey being
five days, the average speed of the trains will work out about
15 knots per hour.—Ep. E.]

SHEFF1ELD.—Although toe state of business at Sheffield is
still somewhat dull, there is a good demand for most descriptions
of railway plant, such as lprix?;n, axles, tyres, and rails. Tkis
demand principally proceeds from American and Continental
orders, the home demand for railway matériel not being large.

Kl

shire C y's charges, viz., 1s. per inch in depth per
acre. ‘I'he proposition of ishing an independent local
company was that which was accepted by the meeting
and ultunately a committee of twenty influential gentlemen was
appointed with a view of further proceedings. At the request
ot Major Iuller, M. Wilson, who occupied the chair at the
meeting, and some other gentlemen, Mr. J. Phillips Smith, of
the Herefordshire Steam Ploughing Company, explained the
manner in which the working of that company is carried on,
and the Bury Company will probably uvail themselves of the
results of his experience.

AMERICAN RAILwWAYs.—The General Assembly of Virginia
has passed an act which constitutes the Chesapeake and Obio
Railway Company, formed by the consolidation of the Coving-
ton and Obio, the Virginia Central, the Southside, and the Nor-
folk and Petersburg cumeanies. Steps are being taken to secure
the completion of the Covington and Ohio line, 224 miles in
length, The new Chesapeake and Uhio undertaking is expected
tl?a prove a valuable one on the completion of the Pacific

ilway.

Brssymu SteRL.—We have never known trade so dull in
these branches as during the past month, and even the Bes-

semer Steel Works are now in want of new orders. In some in-

stances foreign makes are formidable competitors to our Bes-

semer Works, whose prices are now so low that the patent right

amounts to a very high percentage on rails and on axles. The

present approximate capability of Bessemer works in Germany

1s given as 78,000 tons per annum for Prussia, and 83,000 tons

yée.r c;rl:;mm for Austria,.—Messrs. W. Bird and Co.'s Monthly
ircular.

AmericaN Locomotives.—We give below the indicator
diagram referred to in our account of the locomotive engine
“ America,” on the 66th page of the present number. The
diagram was taken from an engine having 18in. cylinders,
carrying 180 1b. steam nearly to the end of the stroke, and both
exhansting ito a single exhaust-pipe with a nozzle 81} io. in
diameter.

—

TN/

L

Buast FurNaces.—The Pall Mall Gazette has announced,
asa new discovery, the appropriation of gas-tops and pipes to
Lord Granville’s furnaces at Hanley—the works of the Skelton
Bar Iron Company. This common-sense means of economising
fuel may, indeed, be new in Staffodshire, but it has Jong been
known elsewhere.

Tue NonTHERN RAILWAY OF France.—The Northern
Railway Company of France have received from Messrs. Cail
and Co. the thirty-six coupled engines of the class of which
they exhibit an example in the Paris Jxhibition; and ten of
these engines are mow employed in working express traffic
between Amiens and Calais. "On the 11th inst., the Sultan’s
special train, consisting of fifteen vehicles, which was worked
by two of Crampton's engines from Paris ‘o Amiens, was easily
taken by one of the new coupled engines from Amiens to
Boulogue.
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GREAT BripGe IN HoLLAND.—A German contractor (Herr
Harkort) has undertaken the construction of a great iron bridge
from Waal to Bommel, in Holland, The amount of the contract
is 106,370L

Tue IrRoN TRADE.—The festivities of the past month have
assisted to retard improvement in the iron trade; but the de-
gressian is no longer so peneral, the make in all quarters, both

ome and foreign, continuing on a reduced scale. . Various
changes are mooted for the purpose of restoring the credit &f our
railway ad ninistration; but to the trade it becomes clear that
new lines and extensions cannot be expected for some time, and
thus home demand in this direction must continue limited.
Whilst many here are clamorous for Government administration
of nilwlys,bt‘he Imperial Rossian Government has been intent
upon disem mmg g itself of the burden, and bas already made
a provisional sale of two important lines. The replacement of
iron by steel will produce great changes later on; but our
markets :ill tl:ot ::ﬁﬂ'ecled orfdism&bed y this 80 s0on as many
correspondents would a rom their inquiries to su —
Messrs. W. Bird and Covs Monthly Ciroudar, ppose

HowARD's SAFETY-BoILER. —Mesers. James and Frederick
Howard, of Bedford, have lately supplied a 50-horse boiler, upon
their lately patented and already well tested plan, to Messrs.
James Cross and Co., the well-known engineers of St. Helen's.
Messrs. Cross und Co. have erected it at the chemical works of
Messrs. Hutchinson and Co., of Widnes, where it is now work-
ing satistactorily. Messrs. Howards have upwards of twenty
of these boi'ers on order, among them one for Messre. Clayton,
Shuttleworth and Co., of the Stamp End Worke, Lincoln,
where it will be subjected to a thorough series of trials before
being put to work.

RAILWAYS IN PRUss1ia.—The length of railway in operation
in Prussia at the close of 1866 was 5762} miles, tie capital ex-
pended having been 90,000,000l The lines worked by the
State represent about one-fourth of the whole network con-
structed ; lines belonging to companies, but under the manage-

ment of the State, another fourth ; and lines belonging to com--

panies, and administered by them, the remainder. 1In 1865, the
return realised on the capital employed averaged rather more
than 8 per cent.

Tue CorroN TraDpE.—The average weekly deliveries of
cotton from Liverpool to the trade bave amounted (to J uly 12),
this year, to 43,520 bales, as compared with 45,440 tons in the
corresponding period of 1866, and 82,870 in the corresponding
period of 1865.. The average of 1866 was 45,46( bales. The
average weekly consumption of cotton in the United Kingdom in
1866 was 46,850 bales, as com‘}nred with 89,130 bales in 1865.

MR. Davip MrTHVEN.—We regret to record the death, last

week, of Mr. David Methven, engineer of the Battle Bridge -

works of the Imperial Gas Company, the Iu?t gasworks pro-
bably in the world. Mr. Methven had filled his post for man
years, and thus enjoyed an eminence in his profession whic
no amount of service In smaller works would have given him.

TaE CLEVELARD IRON TRADE.—In manufactured iron, the
mills and forges of the north-eastern district are at present
fairly occupied with orders. The shipbuilding trade has slightly
improved, and plate manufacturers are consequently in some-
what better spirits. The pig iron trade has not experienced
much change; stocks at the end of June were somewhat less
‘than they were at Christmas,
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DESIGN

OF LOCOMOTIVE FOR HEAVY GRADIENTS AND SHARP CURVES.

*MM. J. J. AND ADOLPHE MEYER, ENGINEERS, MULHOUSE.
( For Description, se¢ Page 76.)
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HIGH-SPEED PORTABLE ENGINES.

Mzsses. NaLpER AND NALDER’s engine, ab the
late show at Bury St. Edmund’s, was intended to run
at 220 revolutions per minute, its single cylinder being
8 in. in diameter, and the stroke of piston 12 in. Its
actual speed on the first series of trials was 212} revo-
lutions; and on the second, with 50 per cent. more
load, the speed was, a little curiously, much higher,
viz., 250 revolutions for most of the time, the average
being 249.7. Yet it will be said that no economy of
fuel attended these speeds, the consumption of coal
being 7.69 Ib. per hour for each horse power of work on
the brake in the first trial, and 6.8 1b. in the second.
Fourteen other single-cylinder engines, worked with
less coal in the first series of trials, and eleven worked
with less in the second series, the whole number tried
being respectively but nineteen and thirteen. But high
speed per se cannot be said to be a reason for a wasteful
expenditure of coal.  Yet we shall presently show that,
under the regulations of the Royal Agricultural Society,
a high nominal speed is actually made to tell, and that
most heavily, against an engine, and we wonder that
Messrs. Nalder ever ventured to damage the cause of
high-piston speed, to which they appear to have com-
mitted themselves, by entering upon a competitive
trial under such regulations. VV‘; have often ex-

ressed our conviction of the advantages to be derived
n portable-engine practice, as has been derived with
nearly all other classes of steam-engines, fixed, marine,
and locomotive, from a higher speed of piston; and
we feel a strong regret, for the sake of a principle, that
it should have been embraced under such disadvan-
tageous circumstances, and even by engineers who
appear, indeed, to have been hardly competent to
deal with it; for Nalder’s engine had none of the
special provisions for saving fuel, so common in other
engines, or at least in trial engines. It had no steam
jacket to its cylinder, no feed-water heater, and instead
of cutting off, like other single-cylinder trial engines,
at from one-third to even one-fifth stroke, the steam
was cut off as late as one-half,

By the conditions of trial, all engines competing for
prizes are tied down to their exact nominal power,
and this calculated only from the diameter of the
cylinder wholly irrespective of the speed of the piston,
being 1 horse power for every 10 circular inches of a
single cylinder, or 9 circular inches of the combined
area of double cylinders. When the engine goes to the
brake, its allotted load is of course Inversely as its
nominal speed, and the slower the speed for which the
engine is entered, the greater the Joad, and thus the
%reater the mean cylinder pressure permissible. In

alder’s case, however, the entered or nominal speed,
440 ft. oiriston per minute, was allotted a correspond-
ingly small load, a load so light that, by calculation, we
find but 9.6 Ib. mean effective pressure was obtainable
upon the piston in addition to that required to over-
come the friction of the engine, or possibly 12 Ib. or
124 Ib. including the engine friction. Now to work
an engine with 50 Ib. steam, cut off at half stroke, to
but 12 1b. or 124 Ib. mean cylinder pressure implies, of
course, very great waste, more than half of all the
steam used being wasted in atmospheric resistance,
and in whatever back pressure may accumulate above
that resistance. From this cause it is not too much to
estimate that of all the steam which went through
Nalder’s engine more than half was pumped to waste
by the piston and sent up the chimney.

So, too, single-cylinder engines, no matter how
strongly built, are worked only to 50 Ib. on trial, while
double-cylinder engines, on the mere presumption that
they are more strongly built, are allowed 80 lb. Such
an engine as Nalder’s should be worked with at least
80 lb. of steam, cut off at one-fifth at most, and this
should give about 30 lb. of mean effective cylinder
pressure, which is, indeed, about what the boiler
would, at this rate of expansion, supply steam for.
Under such circumstances, the little 8-inch cylinder
would at 220 revolutions, give out 20 indicated
horse power, although rated at but 6.4. And with
good firing and every precaution to save heat, there is
no reason why such an engine should not work at a
very low rate of consumption of fuel, lower, certainly,
than that of engines worked at a considerably slower

speed.

It is but simple justice to Nalder’s engine to say
that its working, in respect of smoothness of motion,
was admirable, and that it thus gave abundant proof
that its makers were good mechanics, notwithstandin
that they have not shown themselves fully up to a
the conditions necessary to ecomomy in high-speed

ines. We shall soon illustrate some of its special
features, some of which are especially ingenious.

THE CINCINNATI SUSPENSION BRIDGE.
(Continued from p. 49.)

Ox the 29th of November the last course of timber was se-
cured in the Cincinnati foundation and levelled off for the recep-
tion of the first course of masonry. So fur we bad been favoured
by the low state of the river to an unprecedented extent. But
it would have been hazardous to expect a further continuance of
low water. The season had now arrived when a sudden rise of
10 ft. to 20 ft. is but the result of one week’s steady rain. Ma-
terials had therefore been prepared for strong timber cassoons,
20 ft. high, secured upon the top course of the foundation, well
braced, and embanked all around. The planks were all jointed
and caulked, and so was the floor of the foundation. Thus pre-
pared, a rise of 20 ft. could not interrupt the work. The fore

rt of December was mild, and we succeeded in laying down
a few courses of masonry, enough of weight to secure the
foundations and the in such that they would
resist the action of winter Hloods and the breaking up of the ice
in the spring. .

Asthe first 25 ft. of masonry are most exposed to the action
of the carrent, it was concluded to face them with a good
quality of limestone, in place of sandstone. This material was
obtained from the Ohio and Indiana quarries; we also procured
as samples a few boat-loads of shell marble from the quarries
below Madison. This ltter stone is the finest and most durable
building material in the Obio valley; it is equal to the best
quality of granite. No arrangements, however, could be effected
at the time to secure a full supply of this beautiful stone. 1If it
could have been obtained in season, we should have faced the
whole masonry below the floor with this material.

About 60,000 perches of masonry in all were to be built. No
extensive quarries for the supply of such a large quantity of
suitable material, at short motice, were located within the im-
mediate vicinity of the bridge. Owing to the seamy nature of
most of the limestone beds in the Ohio Valley, no large supply
of heavy dimension blocks, ing from 30 to 60 cubic teet,
could be obtained at reasonable rates. It was therefore less a
matter of choice, than of necessity, to employ the sandstone
from the Buena Vista Quarries, located about eighty miles
above, on the baoks of the Ohio river. This stone is not equal
to the old red sandstone in durability, nor is it as stroog as the
coarse - grained sandstone on the western slopes of the Alle-
ghanies, found above the coal measure, but still its quality en-
titles it, both in goint of strength, as well as durability, to be
ranked as a first-class material.

With the exception of the upper offsets, which are faced with
limestone, the Buena Vista Quarries have supplied all the dimen-

upon the nature of the cementing material. Great durability is
indicated by the chemi ‘amHsls of the Buena Vista stone, and
this opinion receives additional force by the fact that it hardens
by exposure to air and water. Iam satisfied that the apparent
lamination is solely a mechanical effect, caused by the action of
the stonecutters’ tools, and that no c‘lemical action whatever
is involved therein. The lamination does not extend below the
effects of mechanical action. The observation of old masonry in
the city of Cincinnati appears to justify this view of the case
fully. ~I would not have spoken of this matter at such length,
did I not consider it my daty to be frank, and to speak without
reserve in this report.

At a low stage the base of the towers is out of water; and as
all the wharf room is to be utilised, its surface is now in
and will be entirely, paved over, 8o as to protect it from washing.
In front of both towers a heavy rock-filling has been sunk. On
the Covington side, the south channel of the river approaches
very near the foot of the tower, and was left open to the scour-
ing action of flods from 1857 to 1863. Now a comparison of
the soundings, taken in 1836, with those of 1863, proves that
this scouring effect has at no place extended to a greater depth
than 12 ft. below low-water mark. It appears that the compact
gravel found at this depth resists further action. All that is
therefore needed to secure the future safety of the foundations
is to m.intain the heavy Ri R:iﬁ)ing in front of the towers.
On the Covington side this Rip extends nearly 100 ft. into
the river, shelving off. One flat boat, filled with stone, was
sunk at the lower end, and the whole is well tied together by
strong crib work. A few boat-loads of heavy blocks of lime
and sand stone have also been interspersed with the smaller lime-
stone,

The stone filling on the Covington side, rising up to near low
watermark, forms a very good base for the erection of a first-
rate low-water wharf for the commerce of the city of Covington.
A good timber wharf, extending out 100 ft., may. be erected at a
cost of not exceeding $2000, which will permit the loading and
unloading of large-class steamers at the lowest stage.

The most prominent features of the towers are the arches,
75 ft. high above the floor, by 30 ft. wide, The roadway passes
through without any contraction, but the sidewalks, for &
distance of 20 ft., suffer a reduction from 7 ft. to 41t. This is
compensated for by a walk outside of the masoury, which is
supported by the projecting cornice, and protected by a railing,
As this bridge promises to be a great resort for strangers and
E:destriana generully, these outside walks around the towers will

an additional attraction. The stability of the arches, which -
are semicircular, is insured by the massive proportions of their
shafts, which serve as abutments. On top a series of heavy
hor bars, extending from centre to centre of shaft, have also

sion blocks above the limestone base. Large q of lime-
stone from the North Vernon Quarries, in Indiana, have been
used for backing, and generally of large dimensions, frequently
measuring 60 cubic feet. Our machinery being of the heaviest
description, and well arranged for the easy handiing and rapid
raising of heavy masses, these large and well-bedded blocks not
only greatly added to the strength of the masonry, but they also
proved more economical than stones of smaller dimensions.

All the blocks, for facing as well as backing, were laid in a
heavy bed of cement mortar, mixed with enough of lime to pre-
vent rapid settipg; the joints were filled with thin grout first,
and then with clean gravel and broken stones, rammed down
with crowbars. 1 have always favoured the use of strong lime
as an admixture to the cement, more or less, according to the
season, for the purpose of preventing too rapid setting. Ex-
perience has fully confirmed this practice. Not only is there
economy in this, but a decided improvement iu the strength of
the mortar, particularly in warm weather, when evaporation
takes place so rapidly. Of course the masonry shonld be kept
moist all the time, and no mortar spread without watering ficst.
I mention this matter here because there is an opinion prevailing
that an admixture of lime will spoil the cement.

The solidity and strength of our masoury was well tested on
the Cincinnati tower during the interval from 1857, when the
work stopped, to 1863, when it was resumed. The Covington
tower had been carried up to a height of 75 ft., therefore above
the reach of the highest Hoods. On the Cincinnati side, how-
ever, we stopped at 45 ft.—consequently this masonry was sub-
ject to overtlows, and the top course had to resist the action of
drift, of steamers, barges, and heavily loaded flat boats. On
resuming operations, the excellence and strength of the masonry
was proved by its unimpaired conditivn; not even a joint had
washed out, and the whole top course presented an even and
smooth floor.

As the appearance of the stone was made a secondary con-
sideration in its selection, I preferred for the lower portions of
the masonry the petroleum variety of the Buena Vista Quarries,
because of ‘their greater strength and impregnation with petro-
leum, which latter condition promised a greater resistance to
the action of the water. This view seems to be borne out by
experience so far, not only in the towers, but also throughont
the cilfy of Cincinnati, where the petroleum varieties are largely
used for heavy pavements, flagging, and busements. The
appearance of the lower masonry, however, has been somewhat
injured by the oozing out of petroleum, and consequent blacken-
ing of its face.

he faces of the blocks below the floor are left rough, as
they came out of the quarry, but with & heavy draft ran around
the margin. This feature gives the masonry a massive look,
guite tE\'o r for the base of such a large structure. Above the
oor the face is bushhammered, with a broad draft all around,
and this finish appears to be in harmony with the architectural
propor tions whi& have been observed in this part of the tower.
henever the face of a Buena Vista stone is subjected to the
action of the bushhammer, and to much tooling, the surface,
after a few seasons of exposure, will be found loosened and scaly.
This effect is to some extent observable above the floor, and also
on the anchor masonry, but no trace of it can be discovered
below the floor, where the rock face is left untouched. The
same failure may be observed on some of the most highly finished
fronts in the city of Cincinnati. But tbis fact need not cause
any apprehensions whatever. All sandstones are sedimsntary,
because they have been formed by deposits, layer after layer,
during long periods of time. Sandstone is composed of quartz

sand cemented together, and its durability depends principally |

been walled in. ‘The masonry above the arch is not one solid
mass, but divided by two open spaces, each 4 ft. wide and 30 ft.
long, whicli are again closed by the last three courses, which
form the roofing and coping of the tower. An open passage is
also provided, which leads to the top. The ornamental turrets,
which are in process of construction, together with the balus-
trades around the upper and lower cornices, will finish the
architectural appearance of the towers. Their total elevation
will then be 230 ft. above low-water mark, or 242 ft. above the
first course of timber in the Cincinnati foundation.

Those who have not witnessed the progress of the work will
be curious to learn what kind of machinery was employed for
the elevation of such masses of material, and to such a great
height. As was mentioned before, two efficient steam-engines
had been erected, onc on each side of the river, for the supply of
Euwer. Animal power would have been inefficient. Four hoisting

arrels, worked by friction-clutches, were connected with each
engine. At first it was contemplated to do the rsising and
setting by masted derricks, secured in their positions by wire
rope guys. The Covington tower was thus carried up 75 ft.
A different plan, however, had been devised for the mason
above the floor, and a great portion of this machinery had al-
ready been ordered and made in 1857.

On this plan all the materials were raised by means of
u wire rope of 1} in. dismeter, winding upon a cast-iron drum
of 3 ft. dismeter, the rope plying in spiral grooves, to save
wear. _ Parallel to the masonry, a strong vertical framework
was efected for the support of the hoisting sheave, tracks, and
trucks. Each block of stone thus rapidly raised was k;iwed
upon a truck and run either right or left to one of the setting
derricks. The latter were balanced by traversing weights, and
80 constructed that they were absolutely safe, no matter how
high they rose. The framing of such a derrick consisted of a
sound white oak log, 20 in. in diameter and 38 ft. long, which
served as mast, and had two booms attached, about 20 ft.
above the lower end. Half-way down from this point, two cast-
iron turn-tables, 6 ft. in diameter, supported by and revolving
on cones, encompassed the mast, and thus allowed of an easy
circular motion around the centre. The lower end ef the mast
served as a tail, confined in a well-hole of 3 ft. diameter, which
was left open in the masom?v, and thus effectually prevented
any tilting of the machine. 1In all other respect fully equipped
for handling and setting, these four safety derricks in connexion
with the steam drums have accomplished a task which, without
these means, would not onlg have consumed a great deal more
time, but would also have been attended with .a much greater
cost and a great deal of risk. With these great facilities, how-
ever, the cost of laying the upper masonry has exceeded that of
the lower but a small fraction; the difference was only in the
amount of steam consumed. Towers of 1000 f. elevation ma;
Jbe raised nearly as cheap per perch as those of 100 ft., and wi
equal safety. .

For the support of the cables and saddles, cast-iron bed-plates
11ft. long and 8ft. wide, are carefully bedded in the upper courses,
Care has been taken to spread their weigh, upon a large section
of the masonry below, by blocks of large dimensions, and by
good bonding. By the inclination and cradling of the cables,
their pressure is directed inside towards the arch. By this
arrangement the stability of the towers is tly increased.

Under any circumstances I feel satisfied that the strength of
the towers will be found adequate to resist even the forces of a
great hurricane.

Anchorage.
The general plan of anchorage which I designed for this beidge
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does not materially vary from the plan I have, during the last
twenty-three years, successfully pursued on other works. 'In
the autumn o{ 1844 I put down the anchorage of the suspension
aqueduct I had contracted for over the Alleghany river at Pitts-
burgh, in place of the old timber structure, which threatened to
fall down.” The Pennsylvania canal, with its basins, was sub-
sequently abandoned in that vicinity, and in consequence the

ueduct was taken down and removed in the year 1861 to
1362, after having rendered service for seventeen years. The
cables, 7 in. djameter, were attached to anchor chains, in a
manner similar to the mode parsued on the Cincinnati bridge.
The chains curved over masonry, which brought the lowest link
to a vertical position. Now these chains, together with the
anchor plates, m been thoroughly imbedded in cement grout.
But as guring nine months in the year the canal and aqueduct
was full of water, it was impossible to keep the anchor walls in
a dry condition ; they were always dxu:g Bat I trusted to the
physical and mechanieal protection afforded by the cement,
which formed a solid body around the chains, closely embedding
them' o .

Previous experiments, carried on for years in various locali-
ties, had satis&:d me that faithful grouting with cement was
the surest method to exclude air from the surface of the bars,
and that oxidation could not take place. No dislocation or dis-
torbance of the chains being possible, I had no reason to doubt
success. An actual experience of seventeen years, and on a
large scale, and under the most unfuvourable circumstances, has
ful‘zg demonstrated the eorrectness of my views. On removal
of the chains, down to the plates, every bar, as well as pin, was
found to be perfectl{ Ensened. The cement had throughout
taken a firm hold of the ﬂp.m and when removed with a chisel
the coat of paint came off with the cement, leaving the irou as
clean and bright as it was on the day it was pat in. Coatin
the bars with zinc may be advisable, but I recommend in a
cases a thorongh grouting as the safest mode of protection.
The chains of the Alleghany suspension bridge ure embedded in
asphaltum and then grouted. dopted this plan b the
Jowest links on the Pittsburgh side were placed below low-water
mark

The remarkable efficiency of ciment as a_protection against
aoxidation bas often surprised me, and I have had the impression
for years that it was to some extent due to some mystertous and
unknown or unexplained chemical action. But it appears that
chemistry does not admit of any such action; and if this is so,
then the protection is exclusively physical or mechanical in its

nature.

By the method usually practised heretofore, anchor chains or
cables, 80 far as they extend below ground, are rendered acces-
sible by means of passages left open all around, down to the
anchor plates. The air in such vaults being always damp, a

t deal of vigilance and care is necessary to prevent oxidation.

y plan is entirely free from this objection. Once embedded in
grout, the anchorage needs no further protection. Every year
will add to the firmness of the cement and to its adherence to
the iron. But the fact that the chains are out of sight and out
of reach may be considered a great objection, inasmuch as future
generations, not willing to trust to the preserving quality of
cement, may be anxious to examine for themselves, and with
their own eyes, the condition of the metal. I reply to this objec-
tion, that aftér a quarter of a century or so, whenever serious
doubts of this kind should be entertained, a portion of the upper
masonry may be removed to an extent sufficient to examine the
connexion of the cables and chains, A satisfactory inspection
having been made, the masonry may then be replaced and
freshly grouted. Confidence being restored, the public will be
satisfied for another generation, when the same process may be

. ted.
%he anchor walls above the floor form two parallel walls, each
75 ft. long, 12 ft. wide, and 25 ft, high. They enclose the road-
- way, leaving the space of 24 ft. in the clear. The distance be-
tween the cubles is 36 {t. from centre to centre. Ou the summit
of the tower, their distance apart ia 50 ft. Their tendency to
spread is met by connecting cables near the anchor walls, and

" by the inclived action of the suspeuders. The cables being
com of seven smaller cables or strands, six around a centre,
the link of the anchor chain is spread out in two partse the

lower one connecting with four strands, the upper one with
three. Each wire strand is manufactured upon a dcuble shoe
and held by & pin of 44in. diameter. The adjustment of the
strands was effected by segments.

Each chain is composed of nine links, of an aggregate lecgth
of 92ft. The lower links cousist of fourteen and fifteen bars,
alternately, each bar 10ft. long from centre to centre of eye,
9in. wide and 1} in. thick, making a solid section of 12 stx.rme
inches. The eighth and ninth links are formed of seventeen bars,
with an aggregate section of 190 square inches, while the

_ Jowest link has a section of only 168 square inches. The upper

_ link is the proper measure of the strength of the chain. As the
chain curves over the masonry, a ion of its tension is con-
verted into pressure by the knuckles resting upon plates, which
are supported by large and solid blocks of limestone.

A contract was concluded with the firm of Mr. Charles A.
Wolf, for the manufacture of these bars. Each bar was
hammered without a weld out of one pile, large enongh in sec-
tion to form a solid head, ample allowance being made for clip-
ping. As the quality of this iron was of importance,

. previous experiments were made with a view to obtain the
greatest possible strength, and I am satistied that this has been
accomplished. The material of which they are manufactured
forms a mixtare of three-fourths of cold blast charcoal Merri-
mack pig from Missouri, and one-fourth of superior cold blast
charcoal Tennessee pig. The Merrimack is noted as the
strongest iron in the west. From the numerous tests which I
have made with this mixture in various shapes, I should feel
warranted to estimate the awerage strength of the bars at
60,0001b. per square inch. I have, however, only allowed
50,000 1b., or 25 tons neat. The section of the link which con-
nects with the cable being 190 square inches, its st h is
therefore equal to 190X25=4750 tons. As will be shown
hereafter, the ultimate strength of each cable is 4212 tons,
therefore less than that of the chain.

Those who have experience in the construction of massive
chains will be aware of the difficulty to obtain a perfectly even
teggion of all the bars which compose a link. Apparently this

looks like a small matter, but it is in reality one of the most
difficult tasks which an experienced machinist may have to
accomplish. It is a more delicate operation than boring out a
large cylinder or cannon perfectly true. I flatter myself that
the method pursared in this case has given a result, if not per-
fect, very mearly so. My long previous experiences in such
matters have made me fully alive to these difficulties, therefore no

ins have been spared to accomplish this task satisfactorily.
q‘.he drilling of these bars, besides a t deal of other machine
work and casting, was done in Mr. Miles Greenwood's foundry.
The last adjustment of the links, however, was effected in the
company's own shop, under my personal supervision.

By the curvature of the chains the two lowest links are
brought into a vertical position, and are attached to massive
anchor plates, cast of a superior quality of cold-blast charcoal
metal. These plates are of an el ligtienl shape, one axis mea-
surinF 17 ft., the other 14 ft., but radiating in form, like a spoke
wheel withont rim, which arrangement leaves the extremities
free in their contraction while cooling.. Leaving the castings
for one week in their moulds well covered up, made them as free
from strains as is possible with such beavy and irregular shapes.
These and some other heavy pieces were manufactured at the
Niles Works ; the metal was melted in a reverberatory farnace.

Both anchorages being laid above low water, no rock could be
found available for that purpose. Solid rock, when at a con-
venient depth, furnishes an effective mode of anchorage. But,
in most localities, this part of the work has to be formed arti-
ficially. All that is wanted is sufficient weight to resist a
maximom tension. If the total resistance of the anchor masonry
is equal to the breaking straim of the chains, the anchorags may
be considered safe under all canditinns.

The anchor walls on the Cincinnati side are 104 ft. deep,
with a front of 58 ft. on Water-street. The body of masonry,
which may be considered as resting immediately upon the two
anchor plates, and inclading that portion above the floor which
adds to its weight, may be estimated at 112,000 cubic feet.
Most of the ing being ocom of limestone, the average
weight of this mass is 150 b. per cubic foot, consequently the
total weight 112,000 % 150=16,800,000 1b.=8400 tons. The
ultimate strength of the cables is 8424 tons; but this tension,
when transferred to the lowest link, is, by the curvature of the
chains, reduced one-third, which leaves 5616 tons as the greatest
Eouible lift which the masonry has to resist. No allowance is

ere made for the additional resistance of the surrounding
earth, but on the other Land there will be a reduction of wei%:t
in case of a high flood. The above considerations and calcula-
tions warrant the conclusion that the safety of the work has
been amply provided for in its anchorage.

Cables.

The bridge floor is ansﬁnded to two cables. Each cable is
com of 5180 wires, No, 9 gauge, and forms a cylinder of
12§ in. in diameter. 181ft. of this wire weigh 11b., and 60 wires
bave an aggregate metal section of one square inch. The de+
flection of the cables is 89ft. at a medium temperatare.

The wires composing the cables are laid parallel to each other,
80 that each single wire will occupy the same relative position
throughout the whole length. It is easy to see the importance
of this arrangement. A cable may contxin a great number of
wires, but if these wires do not all bear alike, each its appro+
priate share, their aggregate strength may be far below what it
theoretically should In order now to insure an equal and
uniform tension of the wives, their parallel position must be
first secured. If the wires cross esch other, or are tight at
one place and slack at the other, their tension will not be
uniform. ‘ :

The uniformity of tension depends upon the uniformity of
deflection, and this is coincident with parallelism. At first
sight this appears easy to accomplish, bat it is a task attended
with numerous difficulties, The novice in cable-making will
have to learn step by step, and when he thinks he has mastered
the art, he will every now and then encounter new contingencies
which will tax his Ingenuity. Simple as are the priaciples in<
volved in this process, its tice is by no meauns so simplei
To produce an uniform tension thropghout means to make every
wire do its allotted duty.

Any attempt at the manufacture of a 12in. cable in ene
Froeug 0o matter what its length, would result in a complete
failure. It is simply impossible to do this. Any cable exceed-
ing 5 in. in diameter must be made in parts, no matter whether
the manufactare is undertaken across the river in site, or on
shore. I prefer to make all large cables in seven parts, or
strands, as I call them, so arranged, that one occupies the
centre, and is surrounded by the other six. I then proceed
to make one strand at one time, and, when finished, place it in

position.

The art of cable-making is of modern origin. The Brothers
Segzuin, French engineers, first undertook, in the early part.of
this century, to construct wire cables in the place of chains, fux
the suspension of bridge floors. A namber of light structures
were erected by them and others over the Rhoue and other
rivers of France. But owing to the light and frail character of
these works, most of them have broken down or been destroyed
by storms. M. Chaley, another distinguished French engineer,
at the end of the first quarter of this century, erected the sus-
pension bridge at Freibourg over the valley of the Sarine in
Switzerland. This work, as the largest span in Europe,

ring 870 {t. between the towers, has for many years been
an object of great engineering interest. But owing to the
want of stiffness, and also of strength, its lifetime appears to be
precarious. .

By the practice of these engineers, a certain process for the
construction of wire cables became established, and was con-
sidered the only method which would insure success, until by
the erection of the suspension aqueduct over the Alleghany river
at Pittsburgh, from 1844 to 1845, an opportunity was aiforded
to me to demonstrate on a large scale the practicability of
another system, in all respects superior to the French. Fre-
vious to this undertaking, I had been en| for years in ex-
periments on wire ropes and cables. I fully snoceeded in
the introduction of this manufacture into this country, and my
roses were then in successful operation on the inclines of the
old Alleghany Portage in Pennsylvania, since abandoned, and

work, which in its general plan, as well as in its execution, was
considered by the profeesion in the light of a hazardous and un-
warranted novelty. The success of that work, and of eight
others, including the N‘uiam railway bridge, the Alleghany
bridge, and the Cincinnati bridge, all constructed on m&sl&m
and under my personal direction, have fully established this new
system of cable-making. .

The object of these remarks is to gratify the desire of some
professional men, and to explain, what I have never done before,
the difference between the French system and mine. The
principal feature of the French plan is to suspend the floor to &
number of small cables. By my plan only two large cables are
suspended, one on each side. The Cincinnati bridge is sup-

rted by two large cables, 12} in. diameter, The cables in my
g:idgee are always assisted by stays, and this feature is entirely
wanting in the French system. The question now arises, what
advantage is gained by one large cable over a number of small
ones? Suppose the tension of the different wires is uniformly
the same in both arrangements, and suppose both systems are
caused to oscillate by a heavy gale, then the group of small
cables is subject to the danger of a variableness in their indi-
vidual motions. While some of them move up, others may
swing down, and perfectly uniform resistance is then rendered
impossible. If the small separate cables are united into one, no
such variableness ean exist. No matter to what osciliations the
large cable may be ex , they are always met by its united
strength. In the divided system one cable may break after the
other, because they cannot be expected to act in parfect unison.
The correctness of this view was fully demonstrated by the
catastrophe which overtook the Wheeling bridge on the 17th of
May, 1864. This bridge forms a span of 1010 ft. from centre
to centre of tower, the length of the floor is 960 ft.—its width
was 24 ft., supported by twelve cables, six on each side, with an
aggregate number of wires of 6600 No. 10 gauge. If the ten-
sion of the Wheeling cables had been as uniform as those of the
Cincinnati bridga are, then their relative strength would have
been as 7 to 12. No stays were employed in the Wheeling
bridge. The floor was torn by the gale into three sections, the
eastern portion measured 500 ft., the westarn 300 ft., leaving the
central part 200ft. long. All the cables bat two broke loose
from the anchorage, one after another. One small cable, com-
posed of 150 wires, broke in the centre. For the waat of stays
and of stiffness, the floor was subjected to very considerabls
oscillations, and thus broken up and destroyed dy its own

A divided \ of eabl but & small degree of

ivided system of cables possesses but a s

that inherent stiffness which is obtained by forming one single
massive cable, bound up in a. continucus wmppinf of such
strength that it approaches the stiffness of a solid cylinder.
The great stiffaess and rigidity of our cables was forcibly illus-
trated during the suspension of the beams. A temporary track
was laid down over the centre of the beams for the transporta~
tion of materials on trucks. - The beams being free to swing, the
remarkable stiffness of this track was in part owing to the
great weight of the cables, but also in a measure to their
stiffness. ~ After the centre girders had been put in place and
counected with the beams, the stability of the skeleton floor was
so far incrensed that loads of 5 tons weight produced but little
impression.

Another and most important advan of large and heavy
compact cables in large spans is obtained from their powerful

izontal action in bracing the centre of the span. Only those
who have teated this matter on a large scale are able to appre-
ciate it. I do not expect professional men to credit the state-
ment, without seging with their own eyes, that the centre of the
Ohio bridge is not deflected by heavy gales, neither horizontally
nor vertically. This remarkable horizontal stability isina
measure due to the powerful bracing of the cables. This admi-
rable feature of a well-built cable bridge cannot be introduced
;ng; a ]chain suspension bridge, without involving details of great

ifficalty.

The Erench system was first introduced into this country
during the constraction of the Schuylkill river bridge, at Fair-
mount, Philadelphia, by the late and much-lamented Colonel
Charles Ellet, jun., who, like a true hero, sacrificed his life in
bis successful endeavours to make steam rams efficient on our
western waters during the late civil war. According to this
system the small cables are made on shore, or away from the
bridge; then dragged to the site and elevated to their final posi-
tion. But this practice is very objectionable, because the wires
composing a cable, when under no strain, become loose, bulged
out, and in consequence dislocated and entangled more or less.
This derangement is much increased by the t abuse the
cables suffer during the process of dragging, hoisting, and placing
in position. No matter what care may have been taken to in-
sure uniform tension, this uniformity will be lost by the subse-
quent rough handling. The hardness and elasticity of good
cable wire will :gproach that of steel. But this elasticity may
be the means of destroying the unifermity of tension if this
tension is relazed. '

My earliest experiments taught me that the French system is
wrong in principle, and that no good cable can be made by that

‘This objection may in part be overcome by employing
a continuous wrapping, but not altogether. Nor is there always
sufficient _room available on shore for the construction of long
cables. What then is the remedy ? The cables should be made
across the river, very nearly in the position which thegewill
finally occupy, and the tension of the wires must never be re-
laxed below a safe mark. This system, which I have applied
for the last twenty-three years, with invariable su 18 the
only true one which will insure uniformity of tension. it
that this system is apparently more complicated than tae French ;
it requires more extensive machinery, also more judgment an
supervision ; but it is the only plan to make & good cable.

‘The cables of the Ohio bridge are wrapped from end to end
with No. 10 wire. This mPping gives them the appearance
of solid cylinders; it bas a pleasing effect, and its solid :‘?»ct
inspires confidence. This mppil?,gbeing perfectly tight, affords
an effective outside protection. It is also desirable to diminish
the surface to be kept in paint. This surface is less than 10,000
square feet, while a mbnm‘ or lattice bridge would present an
avea of several acres to be kept in paint.

About one year was consumed in the construction of the

on other planes. I was therefore well prepared to engage ina | cables, including the erection of the necessary tnachinery. To
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SHIFTING ECCENTRIC FOR PORTABLE ENGINES,
AS USED BY MESSRS. RUSTON, PROCTOR AND CO., ENGINEERS, LINCOLN.

Ix our report of the portable-engine trials at Bury, in our last
number, we noticed the simple arrangement of shifting eccentric
applied to their engine by Messrs. Ruston, Proctor, and Co., to
enable the amount of expansion at which the engine was worked
to be readily varied, and we now give an engraving showing this
eccentric as applied to an 8-horse engine. The principle of the
:r;fmt i8 the same as that of Dodd’s ‘‘ wedge-motion,”

z. that of causing the centre of the eccentric to move in a
straight line across the crank-shaft between the positions it
would occupy in, what we may term, full gear forwards and
full gear backwards. ‘This movement is effected in the arrange-
ment we are describing ina very ingenious and simple manner
as follows: On the crank-shaft by the side of the eccentric is
keyed a disc, which is shown separately in Fig. 3. This disc
bas two slots formed in it, one of them being radial and
the other curved to the arc of a circle, as shown in the
figure. In these slots two studs fixed in the eccentric
sheave work, the hole in the sheave through which the crank-
shaft passes being oh:&zd, as shown in Fig. 1, to allow of the
necessary movement taking place. The eccentric sheaveis held
in any desired &oatiou by screwing up the nuts placed on the
ends of the studs passing through the slots in the disc. It will
thus be seen that the eccentric sheave can be set in any position
between the limits imposed by the length of the curved slot in

which one of the studs work, the extreme positions of the ec-
centric being those for full backward and full gear forward
respectively. The effect of the movement of the studs in the
two slots is that the centre of the eccentric moves across the
crank-shaft in what is practically a straight line, the throw of
the eccentric being thus more and more reduced as the pin ap-
proaches the centre of the curved slot, whilst the linear advance
of the eccentric, and consequently the lead of the valve, remains
unaltered. The effect of this reduced travel, the lap of the
valve remaining constant, of course is that the cut-off of the
steam takes place earlier in the stroke. We have said that
the line in which the centre of the eccentric moves from
one position to the other is practically stnifht; in order
that 1t should be mathematically so, the curved slot would have
to be an arc of an ellipse; but the error produced by the use of
an arc of a circle is too small to be of any practical importance.
Messrs. Ruston, Proctor and Co.’s 8-horse portable engines have
a single cylinder 94 in. in diameter, with 12 in. stroke, and the
steam ports are §in. wide. The slide-valve has {in. lap, 3in.
travel in full gear, and no lexd for the steam side. The re-
maining dimensions of the eccentric sheave and disc are given

in our engraving, which is rogumd from a tracing with
wh;cg w:s?sn been hvonr«r y Messrs. Ruston, Proctor
and Co.

CREAMER'S VENTILATOR FOR RAILWAY CARRIAGES.

L.Gt" wian siDE
K.6E HieH OUTSIDE

W illustrate, above, a form of ventilator for railway carriages,
which has been designed by Mr. W. G. Creamer,
Sreat bemlugtlc lied A&&. caite of & vans

ady ly applied in ica, consists of a vane
.tnrmngﬁnelyonavl:gﬁeduh,mdﬁmdw an open-
ing made in the side of the carrisge above the windows.
A portion of the vane projects beyond the side of the
as ghown in the engraving, which is a sectional

the u,.ndth'upmjecﬁ:tg jon is carried

y the pressure of the air towards one side opnninﬁrzbe
other, leeu'dmﬁ ing to the way the carriage is moving. us, if
the ventilator shown i illustration was moving from right
< assume the position shown by the dotted
lines, E, and the air rushing past its outer edge would cause
an induced current, as shown by the arrows, and thus re-
move the vitisted air from the compartments to which

the ventilator is applied. If the carriage moves in the other
direction, the vane assumes the position shown by the lines, F,
but the action is the same. The of ths current with-
drawn from the carriage can be by a neat door or
valve, G, fitted to the inner side of the opening. The l:z':cﬁng

t.hqnmupmtwtedby:gurdghtophuf ve it.
. © should think that thisvcnﬁl&toris 1y well adapted
or use in smoking-carriages, the ventilation of which is gene-
rally very defective.

PrussiA.—The Bayenthal Com for the construction of
machinery has fized its dividend f(;:.n ly866 at 8 per cent. 'l'l;)e
Bet profit realised during the past exercise was about 15,000%

NOTES FROM THE NORTH.
Grasaow, Wednesday.

Shipbuilding.—Since our last, we can chronicle no im-
provement on the generally dull state of business in the
yards on the upper part of the Clyde. During the past
week there have been launched the following, viz., the
Geraint, composite sailing ship, 1100 tons, B.M., by Messrs.
McMillan, of Dumbarton, for Messrs. McCunn, of Greenock ;
the Pasig, screw, 315 tons, B.M., 50 horse power, by Messrs.
Wingate, of Whiteinch, for Messrs. Ker, Bolten, and Co.,
for their Manilla trade; the Garrison, screw, of 800 tons,
by Meesrs. Aitken and Mansell, for Messrs. Laing and
Davidson, to be fitted with direct-acting engines of 100
horse power by James Aitken and Co. ; the Spindrift, com-
posite clipper ship of 1350 tons, by Messrs. Connell and
Co., for the China tea trade ; the Laloo, 800 tons, also com-
posite, by Messrs. Steel, for the same trade; and the Ia-
guarete, twin-screw, with two pairs of direct-acting engines
of 25 horse power each, by Messrs. Inglis, for Messrs. Isaac
and Samuel, of London, for the South American trade. Of
the three screw steamers which Messrs. Caird have in hand
for the German companies, one is entirely plated, and two
are framed and partly plated. The old Canard liner,
America, has been converted into a sailing ship by Messrs.
Caird, and the Niagara is undergoing the same process'at
the hands of Messrs. Robert Duncan and Co., of Port

Glasgow.

. 77

Lighthouse Illumination.—The Board of Northern Lights
have been carrying on experiments with the electric light
in a temporary lighthouse erected for the purpose at Gran-
ton. The particular form of apparatus experimented with
is that of Mr. H. Wilde, and is in many respects similar to
that of Mr. Holmes which was erected at Dungeness, and
to that at Cape La Heve, near Havre. The results have
hitherto been successful both in illuminating power and
steadiness.

Railway Matters.—It is proposed to carry a tramway
from the terminus of the Deeside Railway at Ballater (434
miles from Aberdeen), on to Braemar. There is little doubt
but there will be abundant traffic; and if it succeeds
pecuniarily, it will be the precursor of many cheap feeders
to the various Highland and northern lines. The Denbura
Junction Railway at Aberdeen, of 1} miles in length, con-
structed for the purpose of forming a communication
between the Scottish North-Eastern and Great North of
Scotland railways, was finished a few days ago, and
awaited only the visit of the Board of Trade inspector and
his ction for its opening on the 1st August. On Sun-
day evening, however, 26 ft. of one of the tunnels gave way
and collapsed completely, it is supposed, owing to the ac-
cumulation of water behind. The opening of the line is
thus indefinitely postponed. The Forth and Clyde Canal
Company, the works of which were begun by Smeaton
exactly ninety-nine years ago, has just ceased to exist as an
independent concern. It has been bought up by, and the
shareholders will henceforth be mere annuitants of, the
Caledonian Railway Company. Unlike most recent wind-
ings up, there is a reserve of 87,000l to divide among the
shareholders.

Shipping Returns.—We would direct our readers’ at-
tention to a recent parliamentary return of the vessels built
in the United om in 1866. The total number
amounts to 917, of which 631 were built in England, 270
in Scotland, and 16 in Ireland. Of those built in Scotland,
the respective classes wood :

Wood. Iron. Composite.
Sailing vessels e 102 30 17
Stean  ,, . - 2 117 2

The number built at Glasgow was in all 121,

Iron Trade and Mining Districts.—The pig-iron market
continues dull, the quotations being from 5§2s. 6d. to 53s.
per ton. Boiler-plates have fallen 5s. per ton. The total
shipments of pig iron from Glasgow for the week ending
July 20th have been 1604 tons, and fer the same period
the shipments from all Scotch ports have been 8222 tons,
being a decrease of 4939 tons from the corresponding week
last year. The total shipments since Christmas, 1866, have
been 845,780 tons, being an increase of 38,820 tons over the
corresponding period of 1865-66. Despite the threatenings
of the coal-masters, the lock-out has not become general,
being confined to some collieries in the Wishaw district.
On the other hand, many of the colliers have returned to
work at the reduced rates. Messrs. Scott and Gilmour’s
strike—the casus belli—still continues, and their men are
heartily supported by those colliers who are at work. A
case of some interest to mine-owners was tried last week.
The proprietor of Blairdardie Collieries was charged, under
the statute, with not reporting to the Crown authorities and
Inspector of Mines “an accident, attended with serious per-
sonal injury.” The collier injured had had his jaw broken,
and the sheriff held that this was a ¢ serious personal in-
jury” under the Act; and as this was a test-case, the statu-
tory penalty of 20/. was modified to 21

British Fisheries Commission.—The report for 1866 of
the British Fisheries Conumissioners has just been issued.
They insist strongly upon the necessity of improving the
harbours generally on the east coast of Scotland, and also
upon the necessity of pushing on the larger works at pre-
sent in construction, such as the Wick harbour of refuge,
&ec. The whole of the 3000/ which the commissioners have
at their disposal annually for the improvement of the fishing
harbours of Scotland will be absorbed for many years to
come by the Anstruther Union Harbour Works alone, and
they think a much larger outlay on similar works quite
indispensable for the cultivation of the fisheries and the pro-
tection of the fishermen, numbering 45,470, with 13,815
boats, the boats, nets, lines, &c., &c., representing a capital
of 980,000/. We may as well mention in this connexion
that urgent calls are being made for the improvement of
the navigation of the Tay by the construction of a great
sea-wall extending from Bulmerino in a north-easterly
direction, so as to preserve the natural set of the current,
which it is assumed would then of itself clear away the
existing sand-banks and prevent such accumulations and
obstructions in future.

Graving-dock Accommodation—With reference to our
remarks on this subject a fortnight ago, we would note
that the matter was before the Clyde trustees at their meet-
ing yesterday, when Mr. Duncan's report and estimates
were submitted. He stated the cost of a graving-dock
500 ft. long, with a depth of 22 ft. on the sill, with all ap-
purtenauces, would be 61,000/ exclusive of the cost of the
land. The matter was referred back to the Works’ Com-
mittee to procure information as to the probable revenue to
be derived from the undertaking.

Durca Towns.—At the close of 1866, the population of the
three principal towns of Holland was as follows: Amsterdam,
264,498 inbabitants (123,104 males and 141,394 females);
Rotterdam, 115,277 853,397 males and 61,680 females); and
La Haye, 87,801 (40,039 males and 47,762 females.)
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THE ABRONAUTICAL SOCIBTY OF éium'. fc o Lo withtho utions By what mchanial s o | curvs putwacd, A inpetin of the sbape wil show how

BRITAIN. :

At the meeting of the above society, held on the 15th inst,,
the following discussion took place after the reading of Dr. W.
h's on ‘Experiments Practically Demonstrating the
Laws by ‘mh Birds Fly, and their Application to an Aérial
Maching," which paper we published on page 68 of our last

Mr.‘zﬁnham said: The experiments recorded in the last
paper au interesting addition to our stook of knowledge on
abronauties, but I rise to make a remark concerning t_.hi g;ro-
posad motive powen, as upon thia part of the question Y have
gsome practical data. "Some years ago I copstructed an engine
worked by the e:flosnve force of gas, and found that an
i nch of gas mixed with % of air was sufficient to propel a free
piston 12 in., and the mean vacuum obtained during the return
stroke amounted to 124 Ib. per equare inch. The propulsion of
the piston was instantaneous, and the whole force of the explo-
sion was afterwards utilised. The heat given out was so small
com with the work done that, after running for ten hours,
the temperature of the cylinder did not amount to 300°. From
this I infer that the cellular chambers could be made to stand
the heat of the explosion without being rapidly destroyed, and
would make the lightest form of motive engine with which I ara
acquainted. The chief drawback would be the size of the re-
servoir containing the gaseous fuel, and bulk is one of the
‘greatest drawbacks to the success of adrial navigation.
Mr. Bright disputed the conclusion of the author of the
r, that the serew-propeller was a megns of raising or moving
ies in.the air, and he again reverted to the paper he had
handed to the chairman.

Mr. Wenbam believed, from what he had seen of the model
brought from Paris by Mr. Butler, that a machine conatructed
upon its principle would require a force of twelve harses to raise
a weight of 100 1b. This was suflicieat to show the inapplicability
of the invention, which was altogether defective in principle.

Mr. Bright asserted that Mr. Wenham's objections were

ndless. It could not be disputed that he had produced to
‘the eociety a model which had raised itsed .in the air which
.completely negatived the assumed defect of principle, and he
contended that what had been effected by the model could easily
be applied on a large scale.

Mr. E. W..Young quite agreed with Mr. Wenham as to the
total inefficiency of the model exhibited. It simply spun itselt
round, and churned the air, 50 to 8 like a child's toy; the

we develop the principles developed in the flight of hjrds?
This is the subject upon which I now propose to enter, but re-
mukil:f that it is six years aince I seriously took up the subject,
I would open my views by what may be termed a recapitulatory
anecdote by way of placing my ideas in an. old-established cur-
rent of thought, that I may, if possible, begin at the begimg;
run along the ground, rise it, and carry my hearers wit|
me into the realms of air. When I was a youth years ago in
India, many were the bursting gallops I enjoyed over its sunny
plains, and oftentimes coming upon a number of vultures feast-
ing on their prey, I would urge my horse to his utmost speed
to see if I could poesibly get a cut at ope of them with a long
stick betore he could rise above my reach. I little thought that
I was then in the way of receiving practioal lessons on the art
of flying; but in the yoar 1861 ltudyir:g the questian of the
art of flight, and peroeiving that binds did not fly because they
were 80 light, ar their bones empty or fllled with light air, per-
ceiving also as & definite principle that the use of impli
cross sections of voluminous shapes which never could be forced
against the air, the recollection of past scenes arose before me,
brought back with vivid realising distinetness, and this, in fact,
“Xs"f“ g:dll n;:i fast d he vul 1 he
op, t down upon the vultures, singling out t

nearest for attack, the bird at 80 or 100 yards distance would
commence to run, stretching out his neck, and shortly beginning
to prepare his wings for flight. This he did by holding them
more and more loosely out from his body, with all the feathers
hanging loose and edgeways to the wind, and so running with
all his power, and just as that power of running wag coming to
the height he gave a final leap, and instantly conimenced to
flap most violently with his wings. Thus he just managed to
elude me always by two or three yards in height above my
stroke, and he would continue his exertions till, raised thereby
some 40 ft. above the ground, he changed his tactics. Mean-
time I had restrained my horse and turned to look at him.
With flattened breast and outstretched wings he let himself
descend along a swooping curve, and then he would come fear-
lessly past me, every separate extreme wing-feather stiff as
possible, and with a rushing mighty wind he would sweep down-
wards till he almost touched the ground, and then his power of
flight was fully gained. He had obtained velocity and pressure
on the atmosphere. He had heaped before him a mass of
air fully equal to his own weight, and thenceforward all was
easy. Gracefully and slowly waving his long wings, he swept
upon his way, soon leaving me miles behind him, and with long

_machine, though capable. of raisipg itself in the air by the aid of | years to intervene before I could even hope to understand the
the powes stogxed nl;)'jbxi.the spring, could not raise the source of | principles of his mnémﬁcenttdevelo ent. -
‘that power, which was a man’s arm, and it would be impossible | On the same principle; tlie eagle irom his eyrie ‘mid the rocks,

‘to obtain the same power continuously. .

Mr. Butler remarked for the information of Dr. Smyth, that
‘he and his brother-directors of the Lenoit Gas Engine Conpany
had found a very efficient means of producisg vacna from' ex-
-plosions, by using the vapour of petroleum, and it was of much
+less:bulk and weight than coal-gas. o
. Fhe Chairman thought Dr. Smyth's. paper a very able
one, and that the observations he had made as to the flight of
birds were very interesting and original. He (the Chairman)
thought that Dr. Smyth was quite right as to the limited stroke
the bird made in its upward circle through the air. It seemed
to be a short rapid stroke upwards, which ‘ceased exactly at that
point at which nature taught the bird that a farther stroke
would not only be useless, but injurious to the rapidity of its
flight. The whole extent of the arc through which the stroke
might extend was rarely or never traversed by the action of
the wing.

Mr. Ag Stewart Harrison wished to know whether it was
entirely certain thas the screw-propeller was useless as a means
of ﬂiglfnt.. ?Wu it a8 certain, for instance, a8 that two and two
made four

Mr. R. C. Hurry said that it was not at all certain that the
screw-propeller was useless as a means of ion throu
the air, but he thought it was received on most hands that it.
'was nseless as a means of su; ¢ in the air, as it was continu-
ally moving the air beneath it, and thus leeing thesupport which
an inclined plane moving horizontally would obtain. As to the
motive power of Mr. Bright's machine, he thought that the'
observation of a preceding speaker contained ‘the whole- giat of
the matter. The machine was apparently raised by the power
of the spring, but the spring was merely a reservoir, 80 te speak,
of the force communicated to it from the outside. The power
required to lift the weight in the way proposed, rendered the
whole machine totally inapplicable to the purpose for which it
was design: :

ed.
Major John Scott Phillips read the following paper en arti- | P

ficial flight :
) Thos% who bave had the pleasure of hearing or reading the
admirable paper by Mr. F. H. Wenham, read some ménths :ﬁ
before a meeting of the Adrousntical Society, and since K‘:
Yished, page 860 of ENGINKEBING, April 19th, 1867, will have
Rleaned from that paper the interesting fact that the art of
flying depends upon the relative exertion of pressure and speed,
while the ing surface is economised, in proportion to the
‘weight to be carried, and the speed at which that weight is to
lled.

be proj
r.%:lenham has also ably discussed the resistance against a

surface of a defined area passing rapidly through resisting and
yet yielding media, dividing the opposition thereto into, firstly,
the coheaion of the particke to be separated, which, in air, |
says, is iba iable ; and, secondly, their weight and inertia,
which require a constans power to set them in motion.

Not to dwell any longer, however, on Mr. Wenham's very
1 would just glance for a moment at the third
chapter of his Grace the Duke of Argyle’s work, entitled * The
Reign of Law,” of which chapter the eading is given—* Con-
« trivance a necessity arising out of the reign of law, example
¢ in the machinery of flight;” and I wounld notice that while
his Gracs says, in & note, page 174, that Oaptain P. W. Hutton
(in the **Ibis,” for July 1864) has tharoughly seized the true
mechanical yﬁmi&le& of flight, it is evident, from bis own able

i

useful paper,

swoops downward ere he rises to the sun, and aloft when soaring
in the heavens scarce ever seems to move his wings at all.
Steadily bearing down an exceedingly long most

descent upon the air, he soars by the simple combination of
velocity and pressure, and ‘-ilaipg ‘momentam frem his weight
upon_this bnﬁ descent s dpward rise is easy; for, altering
merely the angle of his wings, he turns and rises, or rises with-
out tnmiuf, by this most simple mangeuvre. And, as a final
instance of this fact, since all bave not the-privilege of visiting
Libyan ranges or Himalayan hills,- le¢ me meation what may
not unfrequently be seen when travelling by ‘the railway, at
about the a&eed of thirty miles, she rate at which ap ently
partridge flies under ordinary circumstances. The bird, qfvtor
all his whirring exertions a¥ rising, "flits steadily long distances
on the wing, and coming to a hedge just seems to change the
angle of his wings and rises over it, and, .changing again,
turns quickly down and passes out of view. It is, or will be,
just the same in flying by a machine, with this important dif-
ference, that as we cannot find out the Almighty unto perfec-
tion, and make that perfect instrument a flapping, sustaining
wing, we must follow at bumble distance in the use of separate
instruments for gaining velocity and sustaining pressure; and

‘| therefore I will now attempt: to prove how readily this theory of

flight may be applied to cause mankind to traverse through the
air, premising that I do not aim at more than running along the
ground to gain ap adequate pressure on the air, then at rising in
the line of least resistance, then by the increased rapidity of flap-
ping to maintain the. flight, and on the whole to pass through
the air as the crow flies, direct.from place to place without tarn-
ing in the flight. Suppose then that we adops a series of planes
for pressure on the air,'while the person who wonld fly sits
suspended beneath them. "We then require the means of re-
gularly, steadily, swiftly propelling these planes against the air.
‘Thus, then, take the planes*—say the plane of the strongest and
slightest wooden frame, strained with stout canvas, and let this
lane be an oblong 20 fi. long by 10 ft. wide. At the 10 ft. ends
Join on, by hooks, and rods, two othér larger planes, each
ax(;) it were dounble planes by tel('lea.‘s’on of t(lil;}r ;: area, 25 f:.h b
2 each, being suppor a middle bar, strainin eir
wooden fram::‘:ﬁo wEI?l(l’ stout c{nvas, and let each of thge two
lan;g:r planes be furnished with a rachet movement and pins to
enable the flyer seated in a car beneath the centre or body plane
to set them at an angle as he pleases, Secondly, place this
apparatus upon light wheels—as light as possible consistent with
strength—and let these wheels: work on an uxle (driven by a
steam-engine) passing across just’ underneath the body plane, so
a8 that the wheels ahall just work truly and freely slong the sides
of tha body plane, and betwesn the. projections of the larger
planes, as affixed to the body at either end.

The ou will perceive, ure not wings for flapping,
anly wif;:n f?r' greuure. But now we come to the third chief
matter (the planes and wheels being the two first), the actual
ﬂappin'fl wingg, which must be fixtures of some sort ; for feather-
ing with wood and iron at rapid speed is quite beyond the ques-
tion—wood and iron would not stand, and flesh and blood would
soon be crushed in making the attempt. The shape I recom-
mend for flapping wings can be likened to nothing else that I
know of bat the combined inner and outer shapes of the half of
a calf's hoof. Four such shapes should be made of the lightest
plating hrua and, regulated in size by the radius the
wheels, should be aflixed four to each wheel with their bowed

remarks on the flight of birds, as well as from Mr. Wenham's
paper, that - we have arrived at that stage of elucidation
toward the power of artificial flight, in which we are brought

¢ An :ﬂfﬂm‘ of the figures which accompanied Major Phillip’s
paper appear next week,

~and the power represent;

, into a complete self-
strengthened wheel, which, with the addition of one single rinﬁ
put on each wheel externally, tying as it were the shoulders of
each hoof togethe, will be as light and.strong as can well be made.

Note, then, the peculiar action of each separate hoof-shaped
wing i:xbleating through the air as the wheel bearing it rotates
ou its axle, i .

Beating downwards as the machine well balaneed runs along
upon its steam-driven wheels, I think it is evident that each
hoof-shape or actual wing beats strongly on the air, while the
strength of its beat is greatly aided by the inpingement of the
gathered air against the near pair of es, and 8o with the
succeasive hoofs & semiciroplar powerful beat directly ahead is
readily obtained. . .

But how about the practical feathering, or passing without
opposition through the rest of the circle of rotation? For if the
beat should be continued, action and reaction being equal, nothing
could be gained.

The answer to this is twofold: first, the centrifugal force,
aided by pressure in its action against the near planes in rising
from the downward beat, flings almost all the compressed air
gathered in the boof right outwards, on what may be termed the
horizontal line, i.e., the uuder sides of the near planes, and the
inner and outer sides of the flapping wing or hoof prevent fresh
air from entering its.embrace from below ; aud, secondly, when
the wing passes above the body plane, it comes altogether into
a different current of air, even into a current of air running
forward, and so offers no opposition to the hoof, part of a little
travelling whirlwind behind the double plane stretched out in
front. For it will be observed that the pressure of the front
plane driven against theair will cause a condensed mass to meet
the flapping in the downward beat, and this condensation will
cause & corresponding vacuum above and behind the forward
plane. Hence it will accrue that whatever air may escape from
the front pressure will come over the upper edge of the froat
plaue in a rising curve, and, when this machine is at tolerable
speed, this curve, ultimately a downward bolic curve, will
be extended 6o far as that its reflex will fally cover and occupy
the wings upon the wheels in their revolution through the upper
semicircle of rotation. Hence the wheels will, with their wings,
beat fully on condensed atmosphere throughout the lower semi-
circle of rotation, and pass clearly without opposition through
the upper semicircle; and thus, I trust, I have been enabled to
show how wings and planes can be combined to furtherance of
flight. As far as I can judge, and a8 far as leading principles
are concerned—omitting the details of the strict proportions and
wei'ﬂ:dts of all parts—the only ﬁut question remaining to be
settled is, how to overcome the difficultics attending the use of
any of the steam-engines hitherto invented. They are at once too
heavy and, in the case of all reciprocating engines, too unsteady
for use in a machine fequiring chdéct smoothness and perfect
steadiness. I have, however, by me loug-studied plans for a
ocomparatively simple, equally working, K werful
engine; but as I have at this time sufficiently ven! to ask
{our attention, I will defer to speak thereupon till some possible

uture occasion. . L.

Mr. Wenbam, jrrespective of the mode of propulsion just
proposed, consideed that the form of atroplane is mot that
which will give a good sustaining effect for want of lateral ex-
tension. :

It is not perhaps generally known that Henson’s machine was
actually constructed, He thought the two planes were in length
about three times the breadth ; when the machine was launched
from an altitude, for want of greater length of wing, it descended
only a short distance from the starting-point. He believed that
the whole question of adrial support and propulsion is simply
basehd‘ npgn lt)l;s laws olt:t:&:tion l)i:.m'l reaction of relative hwei%hts,
or that of a body su; impinging upon a great weight of air.

As it bas been ingel:'ed that a body set free in air, and ever
about to fall, may be continuously supported by the action of a
small force, he would venture te quote the familiar example of
a ball kept aloft by a fountain.

To keep a body weighing 100 1b. sustained on a jet of water
of one square inch in section, the water must issue at a speed of
76 ft. per second ; this represents a force of 13.81 horse power.

1fnow we increase the size of the jet to 10 square inches to
support that same weight, the water preasure will be reduced to
one-tenth, and the velocity of the fluid will be 24 ft. per second,
by 4.36 herse power.

We have Lere the'same mechanical conditioh performed in the
second case with the expenditure about one-third of the power

uired in the former.

n fact, when the total pressure is the same, the economy is
in direct proportion to the relative s of the issuing current
thler;:iughm: th‘sc:le downwnr?. fo.r bad before sta ﬂmh:l;hge

ielding of ‘tire abutment, either ‘for sustaining or propellir
Lt godiu in air or water, known as “slip,” taken .I:: direct

is just equivalent to as much mechanical effort loss

percentage
apon'the weight supported or moved forward.

It has been shown by experiment, that a small jet of w:
issuing at & very ligh veloeity is inadequate for propel
steam-vessel. 'As the size of the jet is inorassed, and . its
velocity diminished, 8o do we obtain a better result. -kt d
appear then conelusively that for the so-called prinsiplétf jet~
propulsion .(which in fact like any other principle of fluid
propulsion is merely action and reaction of force betwean two
relative weights) the moat favourable condition would be as large
a body of water as possible, acted upon in the direction nearest -
approaching to the veseel's course, without either turns er de-
flections, and that this is best to be arrived at, not by any
paradoxal form of centrifugal pump, but by the direct action of
8 screw contained in the water channel, and the same reasoning
will apply to similar proposals for aérial propulsion made to this
society.

He here assumed that the screw is enclosed in an opea-snded
case; but if there is plenty of clear space in front, the sorew will
aot as well or better without being 8o enclosed, and therefore, in
spite of the costly experiments that have recently been made te
revive the system of Jet-propulsion, it was clear to him that the
screw propeller must be much superior.

(To be continwed.)
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CENTRAL PACIFIC RAILROAD OF
: CALIFORNIA. :

To those who are not conversant with the rapid strides rail-
roads are making in America, it may be interesting to knot that
there is now building a railroad which (in connexion with lines
already completed) will cross the continent in a direct line from
New York, on the Atlantic, to 8an Francisco, on the Pacific Ocean.

This line is called the Pacific Railroad, and is being con-
“structed under the patronage and grants cooferred by the
Government of the Eastern States, and is intended to connect the
railroad system of the United States with California, &e.

The distance from New York to San Francisco, vid Chicago,
Omaba (on the Missouri river), Salt Lake, and Sacramento, is
about 3300 miles. )

Omaha, the eastern terminus of the great national road, is
about 1450 miles west of New York.

The work divided between twa orénnintiom (financiall
separate), one under the title of the Union Pacific Raﬂroady,
constituting the eastern division from Omaha to near Salt Lake,
and the other the Central Pacific Railroad of California, extend-
ing from the tide-waters of the Pacific to near Salt Lake, where
it is estimated the two lines will unite, from the east and
west, dnrin%the year 1870. -

The Pacific Ruilroad is estimated to cost one hundred million
dollars. Of thissum the U.S. Governmeat give the use of fifty
million doHars U.S. six per cent.bonds for thirty years; also
the fee simple of 12,800 acres land per mile along the line of
the road, creating a magnificent domain for the companies, of
about 22,000,0000 acres of valuable land, which is rapidly
becoming more valuable as the railroads are extended.

" The timber on the lands in California is of immense im-

portance to that State and Nevads. It is a common occurrence
to find the sugar-pine growing 125 ft. high before mwhin%‘the
first branches, and 8 ft. in diameter at the base, while large
numbers of trees are found measuring 8} fi. and 4 ft. in
diameter. The supply of wood and timber in many places is
becoming very scarce for mininr and other purposes, and it is
therefore rising in valus annually.

The Central Pacific Railroad” of California commences the
ascent of the foot hills of the Sierra Nevada mountains
seven miles from Sacramento (tide-water of the Pacific), and
from thenee to the summit of the mountain pass 7042 ft., and
105 miles distant; there is a coutinnous series of heavy
ascending grades and sharp curves, The maximum gradients
on this portion of the line are 1 in 46}, of which, however,
there is less than six miles, and the shurpest curves are 575 fi.
radius, bat there are only a very few examples of this kind.

The Sierra Nevada mountains are remarkably forbidding in
appearance and reality for the purposes of railway building and
operating; and to those who are unacquainted with this moun-
tain top:ﬁnphy, and aocustomed to the lesser elevations and

ntler slopes of Europe and the Atlantic States, it will be

ifficult to convey an adequate idea of the irregularities of
surface which attach to them. The general direction of this
mountain range is parallel with the coast, and the western
slope is intersected by numerous rivers and their tributaries;
having their sources near the summit of the Sierras. The rivers
run through deep gorges or canons, in many places from 1000
to 2000 ft. in depth, with sides veryinwm perpendicular
to slopes of 45 degrees. The ridges een these water-
courses are shlrple:vdll defined, and 1n many places so narrow
on the top as to leave barely room for a wagon voad to be made
without excavating the surface of the ridge. The branches of
many eof the rivers course th canons as deep as those of the
rivers themselves, and present pbysical barriers to lines of com-
manication crossing them in a nertberly and southerly direction,

The short distance from the western terminus to the summit,
106 miln and-the deep canons'to be avoided, rendered it neces-
sary to adopt steep grades and sharp curves to attain the sum-
mit elevation; but all these formidable difficulties have now
been nearly overcome, the line is completed and in operation to
within twelve miles of the summit, and the earthworks and
bridging are nearly completed for :{ miles eastward to the
eastern base of the mountains; and this latter portion of the
line will be completed and opened for trafic by the st of No-
vember next.

By the 1st of September, however, the rails will be laid to the
summit of the pass, and then the locomotive steam whistle will
sound its sharp.notes from a greater elevation thaa it has ever
before attained, marking an important event in the era of railway
enterprise. : .

From the eastern base of the mountains, for.about 575 miles
to Salt Lake, the construction of the railroad, for its extent, is
remarkably easy and cheap, the cost being, equipments,
cross-ties, and ron. ‘The.line follows the valley of the Truckee
river down to the big bend (where the river turns abruptly to
the north), aod from there to the valley of the Humbolds river,
to nearly its seurce, theucs to. Salt Lake, and the initial point of
moeeting of the Union Pacific Railroad from the east.

_Te following table will show the number of miles lying
within certain elevations above tide-water from Sacramento to

t Luke: .
8t miles between tiilg-wahr and 1000 feet altitude.
. 0

u » feet ,, 2000 »
16 ., ”» 2000 ,, ,, 3000 ”
24 . » 3000 ,, , 4000 ,, »
» " 4000 ,, ,, 5000, ”
1264 » 5000 ,, ,, 6000 , "
66 » 6000 ,, ,, 7000, »n
3 . 'wbove 7000 . aliitude.
726 miles total. )

The conatruction of 160 miles of mountain road, and that, too,
across one of the nost formidable runges in the world, where so
few importaut streams are crossed, and 0 small an amount of
bridging actually required, presents au anomaly in the history of
ralirvad enterprise.

manuer throughout ; their ves, cars, are of superior
m ::lnd goth;n:nhip; nndhthe é:(-)ofbr:l‘:" mdof ttl.he most

ved American pattern, weighing . per yard, the joints
oF P rails baing fabia witk wronght.iron plaves, polia, and nats.

ierced is generally of such a character as not to require lining.
gho longest tunnel on the line is at the summit of the Sierra Ne-
vada, and it will extend 1658 ft. through a very hard tough
granite, The progress here was rather slow in the outset, but the
introduction of nitro-glycerine as a substitute for powder has
enabled the comﬁny to make rapid ess since. It 1s estimated
this tunnel will be completed by the ist of September. All the
other tunnels are completed Wh fmmn b oo e
constructing the mountain
conditions of hardness, fron
hardest serpentine and grar

Wherever trestle bridging
planned with a view to strer
stringers, corbels, and caps
Puget's Sound (nearly equal
and piles of redwood.  Then
perpendicularly, let into & 8 , with mortice and
tenon, directly under the be: ck stringers. Two
posts, 12in. by 12 in., extena uuwn on wue oujside of the main
posts, with a run of 1ft.in 3 ft. to the #ill, to _which they are
tenoned, being also bolted at the'top to the main posts with inch
bolts and cast-iron washers. The silla rest on piles, on stone
foundations. 1ven asto come.
directly under t BT

The posts are nare and 9 ft.
long, into which wne posts ure enonea ana pinned. Upon the
caps rest the corbels, 12in. square and 9 ft. long; upon these
corbels are laid the stringers, 12 in. by 15in., which are sccured
‘li,iron bolts passing down through the stringera and corbels.

he caps are notched 1in. to receive the corbels. “Upon the
cross ties (or sleepers) securely fastened down
and on these are laid the rails, which are

. The tunnelling is not of any great extent, and the material

ployed, it has been
1 durability, the ties,
quality of pine from
1e posts, braces, sills,
1. square, are placed

stringers rest the
to the stringers,
secured in the usual manner.
at intervals of 15 ft. from centre to centre.

Trestling constructed after this mar—--
fifteen years, and when renewals are n
at small cost, or filled with earthen «
ing material on cars at much less cosi Lusu wouta nave veeq,
incurred in making the embankments originally.

We are enabled to lay before our readers copies of photo-
graphic views taken on the line of this railroad, from Sacrumento
to tge summit of the mountain pass, which convey, though in an
imperfect manner, some of the engineering difficulties encountered
in the construction of this great work. Nos. 1, 2,4, 5, and 6
are examples of the trestle and truss bridging referred to above.
No. 8 is a cutting, 63 ft. deep and 800 ft. long, through a
cemented gravel and sand, hard as solid rock, and requiring
blasting. ﬁ:. 7 is a view of the entrance to the tunnel at Horse
Ravine, and the retaining wall approaching toit. Nos. 8, 9, and
11 show something of the nature of the country and the
dificulties to be surmounted. No. ‘A2 is & view at Crystal Lake,
whose waters ure the purest imaginable, as shown by the re-
flexions beneath its surfuce of buildings aud other objects on its

. - atola s

margins. : )

"l‘rlﬂ revolution in the communications with China, &o., must
be great when this railroad is completed. The tide of truffic
across the country from ocean to ecean is already very large,
and on the increase, notwithstanding all the delays, discomforts,
and terrors of a sen voyage »id Punama, &c. .-

1t now requires from twenty to .twenty-three days to make
the journey from New York to:Bun Francisco sid Panama; but
when this line is completed the trip will be made within seven
days, and then in connexion with the line of steamships already
running regularly between San Francisco and Hong Kong, the
trip can be made from New York to Hong Kong 1n less than
thirty-five days. ’ . S

Mr. Samuel S. Montague isithe chief enginest.in charge of
the construction .of .the works, having swocceeded the late
T. D. Judah, Esq., who made the original surveys for the
location. We are indebted for..the particulars of the Gantral
Pacific Railroad abqve given to Mr. George E. Grey, the con-
sulting engineer of the liny, who is'now.in Londog.. .. .

- - Lo | e i Tede s i dga
THE SOUTH W.ALBS INSTITUTE GF
ENGINEERS. -

THE next General Medting of the mentberwof this Institute
will be held at the Royal Iastitution, at waasea, on Saturday,
the 17th August. The chair will be taken at one o'clock P.M.

The nomination of office-bearers will take place.

The following papers will be discussed :

Bedlington.

On the * Cornish Engine,” by Mr. Loam.
‘The discussion of the paper of Mr. Cope Pearce, on ** Me-

s Stracture of Iron,” will be resumed.
The following papers read at the last meeting will be dis-

cussed : :

On * Pamping and Winding,” by Mr.'Cope Pearce.

On the * Coal * Brasses' of the Sauth Wales Coal Field,” by
Mr. W. Adams.

The following papers will be read and discussed:

On the * Tillery Coal Seams and Werkings—Abertillery,” by
Mr. T. Dyne Steel. te

On * Davies's Self-acting Steam Striker,” by Mr. D. Davies.

On * Patent Fuel,” by Mr, Bassett. -

On “ Bessemer Steel,” by Mr. Walter Child: : N

On * Overwinding, and ‘how'to Prevent it,” by Mr. Wi
Fairley.

'l‘hey secretary of the Institute'is Mr. E. Brigden, of Merthyr
Tydfil. oy s

BoviLL's CoRN MiLL PamNiicHeby
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against this patent, are being Sued 'il‘ detiil, and
cases Lave gone aguinst them. " SN m“‘,

'
. "

The ‘ bents.” or frames, are placed | o,

On the “ Duration of the South Wales Coal Field,” by Mr. |’
On the " Port of Newport and its Coul Field,” by Mr. Bassett. |

chanical Ventilation,” and the paper of Mr. Vivian on the |-

THE ROYAL AGRICULTURAL SHOW.

To THE EDITOR OF ENGINKERING.

Sir,—An inquiry as to the number of engines
contained in your report of the late show at Bury St. Edmunds
bas heen pointed out to us. Permit us to answer it. Neither
of the numbers on the engines you refer to at Salisbary and Bary
shows indicate in any way the number of engines we have made,
They simply refer to the index number of our reference-book.
pnter full particulars of each engine as it is finished.

“give yon the precise number of engines we have
1 establishment of our firm, as it is only since the

— ve have distinct records of them, although
therg uio many of our engines upwards of twenty years old

made by us,

8till in everp-day work. During the last six or eight years, we

consider 200-engines per annum about the average return,
ang 'we'blleve we have made about 3200. While we are upon
this'aibjpot, allow us to say & few words upon the system of
competitive trials for prizes as carried on at the shows of the
Royal Agricultural Society. We have not joined in the ex-
pensive amusements of the ‘trial week ” since the year 1859
and we are not disposed to appear ufon the scene again as com-
petitors, In the first place, we find that commercially it does
not pay; the pnblic are now-a-days so much more influenced
by their own _Ludgment of what is practically suited to their
requirements than they are by the award of prizes of the Royal
Agricultural Society, that the prize now carries but little weight
with it. Some inexperienced purchasers there may be, who
would even buy the prize engine if they could, but few makers
would let them have it. These stray orders are, however, only
a flea-bite compared to the general demand, and we do not find
them worth the outlay required to obtain them. Many other
good reasons we could show in support of our conviction as to
the uselessness of these trials, but we fear to trespass too much
our space. We will only say, in conclusion, that we are
fully contented with the awards which we receive from the
hat the position we occupied at the Bury show as
stitors” so far met the approval of that influential
.. . & should not be surprised to see many other firms

veer round to our opinion before another show takes place.

We are, dear Sir, yours faithfully,
R. GARRETT AND SONS.
Leiston Works, Suffulk, July 31, 1867.

SPRING CLIPS FOR RAILWAY BARS.
To TiE EpITOR OF ENGINEERING.

Sne,—In the article on ** Spring Fastenings for Rails,” in your
issue of the 19th ult., you illustrate a “ Spring Clip,” which is
intended to replsce the ordinary iron fish-plates. Permit me to
offer you a tracing showing a cross-section (full size)* of the
rail and “ scabbard rail-joint ” now in use on the railway from
Truro to Picton. in the Province of Nova Scotia. This rail-joint
was adopted by Mr. Sandford Fleming, late engineer-in-chief,
and is thus described by that gentleman: * From results of
“ gxperiments and investigations which I first published in the
“ winter of 1859-60, I was led to adopt a pew description of
“ rajl-joint throughout the whole longlg of this line. This new
+¢ rail-tustening is simply a plate of steel enveloping tie ad-
“ joining ends of the rails (the top surface excepted), and I have
*'had them made of various lengths from 12 to 20 in. They
 have been severely tested during the past winter, and have
+ stood the test far better than I ever expected.”

Mr. G. Lowe Reid, chief engineer of the Detroit and Mil-
waukie, the Great Western of Canada, the Galt and Guelph,
&e., railways, thus reports on the * clip:” '

“I'his fastening consists of a sleeve or clip which grips tigitly
« around the bottom flange and centre stem of the rail, termi-
“ nating on both sides immediately under che rail-head. It is
¢ made of spriuf steel of }in. in thickness. and in lengths
“ varying from 12 to 20 in., but those of 14 in. in_length sus-
“ pending the rail-joints seem to afford all the requisite strength
« and suppart. This scabbard is driven on the rail without
« difficalty, the elasticity of the steel allowing it to recover its
“ form, and to retain a very tight grip of the rail. The strength
* of the joint is certainly very great, and I am satistied that
“ no other joint at present known to engineers could stand the
“ wear and tear which yours have done on an unballasted load-
¢ bed withont any perceptible injury to it.”

I may add that the rail weighs 56 lb. to the yard, and that
the. length of line laid with these “gcabbard clips ” is 58 miles,
exclusive of sidings.

Yours faithfully, -

- London, July 23, 1867.

T gy

¢ "THE ABRONAUTICAL SOCIETY.

' - t-To THE EDITOR OF ENGINEERING.
Str,~~Will yon kwdly insert the following corrections to your
priut of the first paper read at the late meeting of the Aéro-
uautical Society of Great Britain ?

Errata: line 84, for ¢ figure” read * Bigeon ;" line 49, for
63" read “ 7§°;" line 83, for “extreme” read ‘return;” line
97, for **impose” read ‘*‘impart;” line 104, for ¢ sits” read
“gets;” line 145, for * wing” read *“ will;" line 177, for ¢¢lot”
read * jet ;" line 194, for  Tenoir’s” read * Lenoir’s ;” line 228,
for ** 5in.” read * b ft.;” line 283, for * prepared” read * pre-
ferred ;” line 234, for **7001b.” read * fOO 1b.;” line 258, for
* feeling” read * feelings.”

S And oblige yours, &c.,
TR W 8
1, Cottage=greén, 8., July 23, 1867.

i o i
= e
' ; ought never to ‘have belgn ;i,rmté%e ‘ : }*M:d Ty ;
he lpbmld-l_nmlppmgthe_roadmnﬁutpchu patent which is yet likely to MM" aud, yut M. Bowllh

SMYTH.
! ‘$Prtz.—$eventy men in the foundry de-
i Hoex ‘worke at Grantham, struck a few duys
bigpause ‘%” obtéd to work under a newly appointed
m who bad,/hetvever, been long employed at the works
Journeyman, . The places of the men on strike were soon
d from othet towns.
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AN ENGINEERING FACTORY.

Amoxg the delightful uncertainties and the graver
certainties of beginuning business as a mechanical engi-
ueer, nothing save booking the first order (supposing
it to be a handsome one) has more interest for the
future Whitworth or Maudslay than the designing of
his own works. To lay out his own acre with his
own foundry and smithy and erectinz-shop, and to put
down the newest and best plant, may have beena dream
from boyhood, and when the castle in the air has at
last taken to itself foundations and walls and roofs and
a high chimney, and has been duly furnished with"a
steam-engine and shafting and tools, and the name of
the new firm has been painted on the gate, and the

lace is beginning to be alive with workmen, nothing
Ent a young mother with her first baby can be com-

ared to him. How few of our leading encineers have
1ad such au opportunity. Henry Maudslay moved
from Margaret-street, Cavendish-square, into a little
shop in Lambeth, and there, dovetailed at numberless
corners into the surrounding property. is still the
great factory of Maudslay, Sons, and Field. John
Penn bLas admirable works, but they have grown
giecemeal out of the old millwright-shop at Greenwich.

oseph Whitworth, in his long and successful career,
has never had to plan new and complete works of his
own, nor has Robert Napier, nor did Richard Roberts,
nor the Stephensons, nor the Hawthorns. This is a
luxury reserved for but few. Charles Beyer enjoyed
it to the full at Gorton, James Howard at Bedfurd,
and Nielson, Diibs, and John Elder have had a taste
of it in and near Glasgow. Designing new works for
others is nothing to it, the difference heing as great as
that between building a house or a yacht on speculation
and building one for one’s own occupation.

‘We have now in our eye a little spick and span new
factory, a sort of pocket edition of an engineering
works, of which our readers will be told more in some
future number. It is on the Thames, and stands, in-
deed, on the site of the former residence of a famous
operatic manager, and there is now lying uprooted in

e yard the stump of an old chestnut tree—a tree
once well known to oarsmen on the river, and under
which the Swedish nightingale herself has often
warbled. Never mind the name of the new works, nor
of the owners. They are clever young engineers, and
have planned and built for themselves. There is a
capital river wall, with one of Henderson’s derrick
cranes, the latter not yet half well enough known
among engineers and contractors. Here is the
foundry, a little gem in its way, and full of neat
dodges, new and good. The walls are very light, only
a brick thick, for the roof is carried almost wholly on
iron columns, and the cranes, which swing to cover
every of the floor, are tied to these by horizontal
tie- radiating from the top spindle of the crane.
The floor itself is 6 ft. in depth of moulding sand, and
Elenty more of fine, admirably 0£eu, and just sufficiently

inding sand may be had, for the digging, on the spot.
Here 1s onc of Woodward’s stcam-jet cupolas, as
illustrated in our third volume. It is very small, but
it brings down the iron as if it were tallow, and there
is room besides for a larger one. It works with but
1 cwt. of coke to 14 cwt. of pig, and this is about as
good practice as is ever made, except with the freest-
running Scotch irons. The top of the cupola is closed
by an iron feeding-hopper (much like a blast furnace
top where the gas is taken off), and the waste gases
here pass off through a horizontal pipe, just below the
hopper, to the high chimney. The charging of the
pigs, once they are in the hopper, is hardly the work
of an instant, and the top of the cupola is as quickly
closed again. The cupola has, too, as all cupolas
should have, a drop bottom, so that when the cast is
over, down goes the cinder into a pit where it is
quenched, aud afterwards raked out. No founder
who has ouce worked a drop-bottom cupola would ever
again work any other. The bottom trap-door is, of
course, strongly hinged and fastened, and such a thing
as its accidental fall and the loss of a charge is un-
known.

And pray what is this little room with iron sliding
doors and a window at the end? Surcly it cannot he
a core oven, for who ever saw a core oven with a glass
window in it admitting the full light of day? But it
is a core oven after all, and yct no lire is ever to be
lighted in it, and the moulders must forego the thin
carbonaceous crusting of their cores with soot, so long
thought the correct thing in cores. Noj there are
some curious hot-water pipes, heated by a little fur-
nace outside, and they are curious indeed. They are
Perkins’s hot-water pipes, made to bear a pressure of
a ton to the square inch, filled, each, three-fourths full

of water, and welded up or otherwise hermetically
sealed at each end. These tubes are inclined, and the
water end lies in the fire. 'The steam rises to any
pressure it likes, for of course there is no safety-valve,
and it comfortably condenses again as the fire goes
down. They never burst; and even.if they did, pro-
bably no very destructive results would follow. e
fully deseribed Perkins’s pipes, as applied to baking
purposes, more than a year ago; and they are now
adopted by the War Office for the armny bakeries. The
pressure of the steam may be judged from the tem-
perature intended to be maiutained in the core oven,
viz., 500°. Thc core oven has double-brick walls,
with a 4in. air space all round, and the window, which
is not large, is ulso double. And the interior, like the

rest of the foundry, is actually whitewashed.

The roof of the foundry is made, as are all the roofs,
to allow of ventilation, a series of overlappicg Z-shaped
louvre boards along a step on each side of the roof
permitting the free escape of air, while preventing any
wtrusion of wind or rain.

The smithy, with three pairs of double fires, back to
hack, the blast to be supplied by one of Roots’s
blowers, whenever Thwaites and Carbutt are ready to
make them, is cxceedingly neat and compacet. About
one-third of the width of the roof, on each side of the
ridge, is glazed with rouch glass to admit light, and
this glass projects about a foot beyond the upper
longitudinal edge of the corrugated roofing below, and
is also a foot olear above it, leaving a clear open pas-
sage on each side for smoke, butuﬁ\rough which rain
cannot beat in.

The erecting-shop, with the tools all on one floor,
has a good deul of special construction about it, and
we shall, in a future numbdr, engrave a section of it.
The owners of the adjoining land had run up a brick
wall about 10ft. high along their boundary. Now it
would not do to build into nor upon this wall, but it was
utilised nevertheless. A range of brick piers was built
against it, and arches were turned between these, at a
height of 7ft. or 8 ft., and a little brickwork carried
aloug above to support the countershafting and a
little of the weight of the roof. A good bit of brick-
work was saved in this way, and “ my neighbour’s”
wall is neatly whitewashed between the piers, and
forms the veritable wall of the factory itself. As with
the foundry, the brickwork of the erecting-shop is
very light, the traveller and the greater ’lPart of the
roof being supported on iron columns. The machine
tools are ranged next the dead wall already mentioned,
and are lighted from a skylight along the roof on that
side. The work-henches are on the opposite side, and
are lighted by side windows looking into the yard.
The construction of the roof, as a whole, and the sup-
ports of the traveller are peculiar, and must be ex-
plained at some future time in connexion with an
illustration. The traveller, to lift 20 tons, is formed
of a pair of hox girders, is worked wholly from the
centre, and, by the strength of one man, is up and
down the factory as if it were a locomotive. There
are a few also of Richard Roberts’s friction windlasses,
asused by him, thirty years ago, at the Atlas Works,
Manchester, fixed to the iron columns. Wonderfully
handy things they are for miscellaneous lifting and
holding. Ashton, who hoisted the ironwork of the
great domes of the Exhibition building of 1862 into
place, found them so, and we believe he received a
medal or an honourable mention for Mr. Roberts’s
invention.

There are some capital tools here, all by Craven
Brothers, a comparatively new but rising Manchester
firm, There is a lathe (ynot a gap-lathe) of which the
headstock and bed may be completely separated to
admit of turning large objects, the tool-carriage and
rest being also adjustible on separate supports, bedded
on heavy masonry, so that a casting 16 ft. in diameter
may be as easily faced as one of 3 ft., and, by the
various cones, countershafts, and back gearing, no less
than thirty-two speeds adapted to every size of work
may be had. The planing-machine is not yetin. A
radial drilling-machine has its bed fitted to take work
either on its top or side surface. The drill spindle,
instead of being traversed to the end of the radius arm
by a screw, with which, as commonly fitted, the man
must leave the drill to reach the secrew-wheel, or else
get another man to turn the screw while he watches
the position of the drill, is traversed in or out by a
pinion working in a rack on the radius-bar, the hand,
wheel of the pinion being exactly opposite to the drill-
so that thc workman may both move his driil to auy
point and at the same time see its exact position. By
a heat arrangement also of engaging and disengaging
gearini, the radius-bar is raised or lowered, not by
hand, but from the main driving gearing itself, the

height of the radius-bar not- being a matter of neces-
sarily exact adjustment, since the feed of the drill-
spindle permits of exactly reaching the work after the
radius:bar has been once adjusted roughly to about the
proper height. oo .

The shaping-machine has a neat quick return motion,
not absolutely new, yet worked out with original
detall. It is that with an adjustible crank-pin on the
face of a revolving wheel, the crank-pin, carryine a
block, which slides in 2 slotted: link," the latter pivoted
at one end and connected to the sliding-tool bar at
the other. The crank-pin and sliding block work in
the outer end of the link in making the cutting stroke,
and in the inner end in making the return, the speeds
varying inversely as the distance of the block from the
fulerum upon which the link vibrates, the speed being,
of course, greatest when the block is nearest to this
fulerum. There is a neat little thing, too, in slotting
drills, whereby an ordinary drilling-machine is almost
in a moment adapted to slotted drilling, and which we
would be glad to illustrate.

The countershaft brackets, instead of being bolted
to the side wall of the building, are fastened by T-headed
bolts, the bolt-heads taking into grooves in a line of
cast-iron wall-plates extending the whole length of
the factory. A countershaft may thus be fixed any-
where along the wall, accordin% to any required change
in the position of the tools, and with no trouble what-
ever, The same plan—and it is an excellent one—
bas been adopted in the new machine shop at Swindon,
and, in a slightly different form, wall-plates applied in
this way have long been in use at the shops-of the
Great Eastern Railway Company, at Stratford, and at a
few other works.

The vices are of cast steel, solid throughout, with
the boxes bored out of the solid. These are a new
sort, only lately brought out by Ibbottson.

‘We have said nothing of the boiler or engine. The
latter is a temporary affair of Wheatley Kirk’s, and
will soon be sold for whatever it will fetch, and give

lace to a good job to be turned out at the works.
g’he boiler 1s one of Wright’s, of Goscote, with the
seams running spirally around it to give increased
strength. The plan is not half a bad one. We saw
locomotive boilers made in this way, not in England,
however, twenty years ago. There is a neat smoke-
preventer connected with the firedoor. There is an
outer close door and an inner grated one, and when
the outer door is open a rod attached to it, and which
runs along the ashpit, also opens an air-door at the
bridge for extra air admission there. The boiler has
two gauge-glasses, one at each side, and it has Baker’s
magnetic anti-incrustator (which is now coming so
generally into use) inside. There is one of Robertson
and Gresham’s patent Injectors, with a dodge or two
supplimented upon Giffard’s original. The overflow
is taken in a tin pail beneath, and the Injector, when
at work, will suck up every drop which may have

previously overflown into the pail. Then there is also

one of Cameron’s donkey-pumps, among the best of
the ﬂy-wheel class of donkeys, and which, unlike the
abortion we lately ecriticised, may be safely trusted if
left to run alone. The coal is shot, outside the boiler.
house, into a pocket opening just above the level of
the hoiler-house floor, and gut the least quantity of
coal is ever in sight, however much be ready to come
down, and the boiler-house floor is as neat as that of
any well-kept kitchen. The roof of the boiler-house
is formed by a large water-tank, which, filled from the
river, gives a large store always ready in case of fire.
The boiler-setting is excellent, the flue bricks, in
Stourbridge clay, being all made to the proper curve,
according to a drawing sent to the makers.

The store-room and pattern-shop form an exception
to the other buildings, being three storics in heisht,
and having the side looking into the yard formed almost
entirely of large windows. Tue lpat.tcms —and there
is quite a stock alrendy—have all those parts which
are to be faced or finished painted red as a guide to the
moulder, the ends of the core prints being painted
white. All other parts arc black. .

The store-sheds, loam-sheds, room for clearing
castings, urinals, &c., are all admirably arranged. Of
the oftices and general system of working, and manage-
ment of the workmen, we shall not now say anything,
beyond this, that none of the workmen are union wen,
but that they have a benefit society of their own, and
pay each 6d. weekly to the sick fund, to which also
all fines, &c., levied by the masters are paid in. The
men also job their doctoring and surgery, a hospital
doctor visiting them for so much a year, and being partly
paid by the masters.

More will appear concerning these little works in a

future number.
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RECENT PATENTS.

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

rices, from the Great Seal Patent Office, Chancery-

e.

(No. 3111, 4d.) Thomas Jabez Barron, of New
York, patents a method of converting iron into steel
by heating it in a furnace or muffle, and then forcin
into the muffle a mixture of carburetted hydr anﬁ
nitrogen or cyanogen gas, or of carburetted (ﬁ:o
and nitrogen and carbomje -oxide gas.- A proportion
of from one-sixth to ont.fourth of nitrogen to five-
sixths or three-quarters of edrburetted hydrogen will
be found sufficient in ordinary cases. The time during
which the iron isto be subjected to the action of the
gases depends upon the size of the gieces and the depth
to which it is desired the steeling shall penetrate ; and
the patentee states that he has converted iron 1 in.
thick into good steel in three minutes, and pieces 2 in.
wide by 4 in. thick in one and a half hours. When
the iron to bd converted is impure, Mr. Barron first
subjects it, whilst in the mufile, to the action of chlo-
rine gas, this gas being 4Néwed to remain in contact
with the iron for a few tiinntés previous to the admis-
sion of the other gases. The patent includes methods
of manufacturing the gases to be used in the above

rocess, ' L

(No.3117, 8d:) * Charles-Orockford, of Holywell,
Flintshire, patents a prooess of reduocing zinc ores, the
object being the utilisation of the sulphur contained
in'the sulphuret of zine.: According.to this process,
the sulphuret of zine, orushed to a sufficient degree of
fineness, is charged ‘into a close furnace:or series of
retorts or chambers, which are heated. externally, the
ore, whilst being thus heated. being kept. stirred b
rakes move t fresh surfaces are
presented t hich is permitted to
enter the m . through the open-
ings throug of the rakes pass.
Tlle dilutea sw Juuivus  aviu 'swuel’ated» dul'illg the
above process is 5edi off by a flue into kilns containing
corper or iron pyrites, or into a chamber containing
sulphur, the pyrites or sulphur being thus ignited, an
the diluted sulphurous acid receiving an additional
&harge of sulphur, after which it is conducted into
leaden chambers, and converted into sulphuric acid in
- the usual way. The patent also includes the construe-
* tion of furnaces for carrying out the processes above
described. ,

- (No. 8122, 1s. 6d.) Thomas Dickins, Harvey

Heywood, and John Holland, of Middleton, patent a
form of steam boiler. This is an upright boiler with
an internal firebox, and the fuel is charged into- the
latter through a tube leading from the crown of the
firebox to a hopper on the top of the boiler. The
upper part of the boilershell is of a smaller diameter
than the lower part, and the products of combustion
pass off through tubes leading from the firebox to the
shoulder formed by the ring uniting the upper and
lower portions of the boiler-shell. We fail to see that
this form of boiler possesses any advantages.

(No. 3123, 10d.) Alfred Vincent Newton, of 66,
Chancery-lane, patents, as the agent of John Blake
Sarr, of Chicago, U.S., an arrangement of machinery
for casting steel railway wheels, and subjecting the
metal to pressure whilst in the liquid state. In this
apparatus the mould is composed of threeprincipal parts,
viz., a fixed hottom, a ring, and a movable top, which
can be forced down upon. the liquid metal by hydraulic

ressure. Arrangements are provided for withdrawing,

v hydraulic power, the core forming the hole in the
wheel boss, and also for. quickly removing the movable
parts of the mould from the casting as soon as the
metal has set. cLred N -

(No. 3128, 1s. 10d.).. Richard Norfolk, of Bever-
ley, patents a form of delivering chains for reaping
macﬁines, &c. The palentee states that the delivering
belts §enerally used for reaping machines and other
agricultural implements take up portions of loose corn
in a wet state, and also dirt, wEi(?lf they deposit on the
sheaves over which they pass until the diameter of
these sheaves hecome so enlarged that the belts are
broken. To obviate this, Mr. Norfolk proposes to
substitute for the belts chains consisting of double
links held apart by pins, and furnished with iron fingers
or prongs, these  chajns. being fixed to run upon iron
rolls, and driven . by toothed wheels in such a manner
that they will be se{f-oleaning. Machinery for making
these chains is also included m the petent. .

(No. 3136, 10d.): Louis Alexandre Fargon, of
Brussels, patents a mathod of forming the joints of
pipes. According to this plan, the ends of the pélges
to be joined have grooves formed round them. The

ends of the pipes being placed together, a strip of
lead—flat on one side, and of such a form on the other
side as to fit the grooves in the pipes—is placed round
them, and secured by a wrought-iron hinged collar,
the inside of which is formed conical with relation to
the outline of the joint. The lead having been forced
into the grooves by the tightening up of this collar,
the latter s removed, and a wrought-iron hoop driven
over the joint, the protruding portions of the lead
being caulked up in the usual way.

(No. 3143, 1s. 4d.) Joshua Field, of Lambeth,

atents some improvements in.-the arrangement of

ouble-cylinder aud three-cylinder marine engines, and
also an apparatus for giving warning if the steam in a
superheater is becoming too highly heated. We shall
illugtrate some of Mr. Field’s improvements in an
early number, and shall, therefore, not enter into any
description of them at present. -

(No. 3145, 1s. 2d.) William Brookes, of 62,
Chancery-lane, patents, as the agent of Jean Baptiste
Helson, of Hautmont, France, a method of. making
iron or steel disc railway wheels, and also machinery
for carrying out the process. According to these
plans the wheels—the discs of which have annular
corrugations formed in them—are first forged hetween
dies under a steam-hammer, and are then completed by
a rolling process, both the dies and rolls being furnished
with hollows and projections for forming the corruga-
tions in the dises. :

(No. 3158, 2s. 2d.) John Ramsbottom, of Black-
burn, patents an arrangement of movable grate-bars
and fuel-feeder for steam boilers, and alsb a form of
compound engine. In the latter two small high.
fressure cylinders are_placed, one on each side of the
arger low-pressure cylinder, the three pistons having
the same stroke, and their rods being coupled to the
same crosshead. The distribution of steam to the
three cylinders is effected by a kind of triplicate valve
which has a rocking motion imparted to it by an
eccentric or other means. L

(No. 38163, 1s. 6d.) John Pratt, of Greenville,
Alabama, U.S., patents the type-writing machine of
which we gave an illustrated description a few weeks
ago (vide page 539 of the last volume of ENGINEERING).

No. 3164, 8d.) Walter Butler, of Old Kent-road,
and Alexander Dalgety, of Shard’s-terrace, patent forms
of couplings for railway carriages, the object of the
arrangements proposed—which could scarcely be de-
scribed without reference to drawings—being to effect
the detachment of the engine from the tram in the
event of the former leaving the rails. )

(No. 3174, 8d.) Benjamin Joseph Barnard Mills,
of 35, Southampton-buildings, patents, as the agent of
the New.England Vice Company, of Massachusetts,
U.S., & form of bench vice, in which the main or hold-
ing part of the vice is secured to a bedplate fixed on’
the bench, by three screws passing through slots, so
that the upper part of the vice can be partially rotated
on a pivot. The jaws of the vice are made so that
they overhang one side of the shank of the movable
jaw considerably, and they are thus adapted for holding
long articles couveniently.

THE AERONAUTICAL SOCIETY OF GREAT
BRITAIN.
(Continued from page 78.)

Mg. F. W. BREAREY read the following communication from
Mr. John Frederick Bourne, Member of the Inst. of Civil Engi-
neers:

1 have read with much interest the first annual report of your
society for 1866. It has occurred to me that it may be interest-
ing to you to have an account of some experiments made many
years ago in South America. .

1 happened, in 1843, to be at the house of my friend, James
Frazer, Esq., M.D., Eden Hoff van Aurich House, Essequibo,
British Guines, when he received his English papers, one of
which gave a description and representation of Henson’s flying-
machine. Doctor Frazer, who is now residing in Scotland, is
a man devoted to sci and an dingly skilful mechanic.

When we had read the description, he said to me : * That
will never do, Bourne; this is the way to fly.” And taking up
and opening an umbrella, he held it vertically, and screwed it
round. *We must screw ourselves up. ‘There’s an idea for
you. Now yon can carry it out and make a model.”

I asked him for a watch-spring, which he found in his work-
shop, and gave to me. 3

I made the first model with only one set of four wings stuck
into a piece of cork, like the sails of a windmill,"each wing being
a large fowl's feather. .

The cork was stuck on to the top of a stick of white pine,
small enough to pass freely through a quill, and about 12in.
long. At a'f)out a couple of Inches from the bottom of the stick,
a pin was pushed through, till only the head projected suffi-
ciently to allow the hole in the inner end of a watch-spring to
be kooked over it. The point end of the pin was then cut off
fHlush with the stick. A second piece of cork, rather larger than
the first, had a short portion of the tube of a quill pushed through
its centre, and to the circumference of it a piece of stick was
lashed securely, to which the outer end of the watch-spring was
tied, when the stick or vertical shaft had been put into its place

in the quill as its bearing.

Into the under part of this lower cork two large feathers or
tails were stuck, projecting downwards, to act as fulcra for the
watch-spring.

To wind it up, I held the vertical shaft in the left hand, and
with the right hand gave the bottom cork and the two tails a
half-turn; then letting one tail rest upon my shoulder or chest
till I had got my fingers ready for another half-turn, and so on
till the spring was wound up.

On letting it go, it shot up with force to the ceiling; and on
trying it out of doors it went considerably higher.

On showing it to Dr. Frazer, he clapped his hands, and said
“That’s it; the principle is proved.” I then made a second
model with the same spring, but with the following points of
difference :

Instead of feathers for the wings, I used strips of bamboo
with cartridge paper clothing pasted on like the little windmills
used by chil a{;? run agaiost the wind, but with long narrow
wings msua.m the half-round pieces of paper used by children,
faml instead of H;ea wo tails stuck into the bottom cork, I put

our more 8ails or wings of the same size and description a8 the

upper ones, but *“set’ in the oppusite direction, so that if the
upper stratumn of four wings formed a right-handed screw, the
lower stratum of four other wings formed a left-handed screw.
This model, though perhaps twice as large as the other, and
with only the same spring power, went up to about twice the
height of the fiest. It shot up to the height of the eaves of the
house—about 20 ft. I weighed the model, but forget the weight
now. It was between one und two ounces.

1 believe I still have somewhere in my possession one or two
of the wings, and perhaﬁs the spring, as I saw them at the Cape
of Good Hope when packing up lately to come home.

It seems to me that what is required, first of all, is a very
light motive power bearing the same (or even a rather greater

ru{xmion to weight to that of the rest of the apparatus an

uel or other supply that my watch spring did to the model.
It would be sufficient for the machine to rise but slowly from
the ground, and not to shoot up as mine did.

The common black vulture of South America rises with
great difficulty, but once arrived at the required height, seems
merely to float on the air without the least exertion. I have
timed one which alighted near a spot about six miles from
where I stood, and which did the distunce in about six minutes,
without any apparent motion of the wings.

I have sometimes thought that a boiler of small aud thin
tubes, using spirits both as the expansive fluid and after it has
done its work also as fuel, might possibly answer; and a triend
of mine at the Cape, the Hon. Mr. Griffith, Attorney-General,
has suggested to me that attention should be paid to some of
the new metals, to secure at the same time lightness and
tenlap;:y, or as near an approach to the substance of the quill as

ihle.

My heavier model ascended higher than the lighter one with
the same power, and I agree witn Dr. Frazer in thinking that
when we.obtain the right motive power, the rest of the iachine
may be made of light metal tubes, wire and very thin inetallic
sheets, without wood, silk, or other bulky aterial.

The steering will eusily be effected, by an easy displacement
of the centre of gravity of the whole machine through an universal
Jjoint placed between the working appuratus and the car.

In nsing perpendicalarly, the centre of gravity will be in the
same vertical line with the working shaft.

‘T'o advance in any direction, it will only be necessary to throw *
the weight of the car by suitable steering gear towards that
direction., This will throw the wing planes towards the same
direction, and the diagonal force thus obtained will be resolved
into a perpendicular, to prevent descent, and a horizontal to
advance to the required spot.

Aund the speed of the advance will, of course, be plus or minus
that of the wind, as it may be favourable or otherwise.

You will be pleased to observe that my experiments tend to
show the theory of Mr. Wenham to be correct with reference to
a series of superposed planes of win gs acting on different planes
of air, but I cannot agree with him ~in his theory of the slip of
screws in air as laid down in pp. 24 and 25 of your published
Transactions.

Lt reminds one of the old theorics of the slip of driving-wheels
of locomotives on the rails, and the patents that were taken out
for legs, cogged rails, or wheels, to prevent this slip, or'obviate
it. I cannot see why a wing travelling in a curved line in a con-
stantly new stratuin of air should have more *slip” than if it
moved in a straight line. 1 would only say try i, not in the
way specified in pp. 22 and 23, but in a machise jfree to move
o new strala. .

The experiment with the steam-boat, p. 20, is analogous;
very little would hold it; but *let her go,” and the difficulty
vanishes. And all mechanical locomotion is best effected by
propellers movins with a circulur and not a reciprocating motion.

Mr. A. Stewart Harrison read an extract from a tale he had
published in Once a Week some time since. He had put the
words into the mouth of a madman who was supposed to have
been speaking some fifty or sixty years since, and it was singular
that the ideas thus expressed were precisely those wkich ap-
peared in the paper just read. Now he thought, speaking
seriously, aud not as a madinan, that it would be just as reason-
able to study the elaborate anatomy of « duck’s foot for the pur-
pose of obtaining the best modc of propulsion on the surface of
the water, as it would be the motion of # bird's flight for model-
ling a flying-machine upon the plan of its wings. He appre-
bended tuat if any genfleman could place in that room a steam-
engine or other engine of 1 borse power which would euly weigh
20 [b., means could eusily be devised by which heavy bodie scould
be moved through the air. He thought it was entirely wrong to
found their procesdings upon an imitationof the tlight of birds, and
that but little success could flow fromit. The backward stroke
of the bird’s wing wus undoubtedly a waste of power, and nature
bad provided the bird with a most delicate apparatus of seusation
which enables it to diminish that waste as much as possible.
He.was convinced it was the upward and forward stroke which
effected the work, and that therefore the continuous motion of a
rotary wheel was the best means of effecting flight.

‘I'be Chairman thought that the preceding speaker had to
some extent wistaken the object which the socicty set beforo
itself in studyiug the flight ot birds. It might be quite possible
that ultimately they would not imitate the structure of the bird's



