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HEAT TRANSMISSION THROUGH METAL
PLATES.

By Jonx G, Hupsox, M.I.C.E.

DuriNg the year 1890 two series of articles giving a
résumé of the information then available on this subject
appeared in these pages.” The first series dealt with the
transmission of steam heat, and the second with that of
fire heat. Both branches of the subject have since then
attracted the attention of engineers, the first in connec-
tion with the steam jacketing of engine cylinders, and
the second in connection with the destructive action of
intense heat on certain parts of steam boilers. Particu-
lars of some interesting experiments have been published,
and it is proposed to supplement the previous articles by
a short consideration of the further information they
afford.

In the ** Annales du Conservatoire National des Arts et
Metiers," Paris, 1890, under the title of ¢ Experiences surles
Coups de Feu des Chaudiéres & Vapeur” Mr. Hirsch has
given the results of a series of experiments made by him to
ascertain the conditions needed to produce overheating of
the bottom plating of externally-fired boilers such as are
largely used in France. The experiments were extensive
and admirably planned, and, with their results, are
described with the precision and particularity peculiar to
continental scientists. As they have not, so far as the
writer is aware, been reproduced in any English technical
journal, an outline of them may be of interest.

Mr. Hirsch first experimented on an actual boiler of
the externally-fired type provided with four shell heaters,
the whole being set in brickwork. For the purpose of the
experiment, a small area of the bottom plating, directly
over the bridge, and therefore exposed to the most
intense action of the fire, was isolated by an internal tube
in such a way that the evaporation effected by it could be
distinguished from that of the remaining heating surface
of the boiler. The grate area was 3'87 square feet, the
heating surface of the main boiler 85'5 square feet, of
which 1388 square feet was isolated as described, and of
the four heaters 1080 square feet, making the total heat-
ing surface 1435 square feet. The following were the

principal results obtained :—
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Each trial lasted about two hours ; but the evaporation
by the isolated area was taken for shorter periods of from
twenty-one to fifty-six minutes, which will explain the
greater number of observations given in the third eolumn
of the table. It will be noticed as curious that in the
two last trials, during which the fire was urged by a
steam jet, the higher rate of combustion was not accom-
panied by any corresponding increase in the evaporation,
the maximum rate of which was obtained with natural
draught. Mr. Hirsch points out that the rates of both
combustion and evaporation were greatly in excess of
those ordinarily attained by similar boilers in actual work,
and that the bottom plating of the main boiler was
exposed to an unusually intense heat in consequence of
the large area of the grate in proportion to that of the
boiler surface, the closeness of the grate to the bottom of
the boiler, and the constricted cross section of the
passage over the bridge. He also mentions that the higher
rates of evaporation were accompanied by considerable
priming, the amounts of which he was unfortunately
unable to measure. The steam pressure thronghout the
trials was maintained almost constant at 56 1b. per square
inch. The boiler experimented on was one of two similar
boilers at the Conservatoire des Arts et Metiers, and
appears to have received no injury whatever from the
forced firing during the experiments. This is aseribed to
the care taken to maintain it in perfect condition, as the
other boiler—which had never been worked beyond a
very slow rate—showed distinet signs of overheating,
Though not so stated, it is apparently to this circum-
stance that we owe this interesting investigation.

Having, as described, ascertained the maximum amount
of heat transmitted per unit of surface in an actual boiler,
Mr. Hirsch next sought to measure the temperatures
attained under various conditions by the side of a plate
exposed to fire when transmitting known amounts of
heat. For this p se he constructed an experimental
boiler, the bottom of which was a piece of selected iron
plate about 16in. diameter, by fu.lry gin. thick. This
plate was drilled on the lower side to receive an inner
and outer circle of small plugs of alloy, each -circle
containing twelve plugs, the melting points of which,
verified before use, varied from 230 deg. to 842 deg. Fah.
The sides and top of the boiler were carefully arranged to
want loss of heat by radiation, and of water by ** spark-

dun:ng' violent ebullition, and the bottom was heated
by a blow-pipe flame of combined air and gas burnt in a
cavity surrounded by refractory material, and capable of
being regulated to maintain any desired intensity of heat,
With this apparatus Mr, Hirsch earried out a large num-
ber of experiments, g the conditions so as to imitate
as closely as possible those occurring in actual bojler

* Vol Ixix., page 418 and 4562 and Vol. 1xx., page 449, 483, and 523,

practice, in every case measuring the temperature of the
plate by noting which of the plugs had fused, and the
heat transmitted by the quantity of water evaporated.
To represent a want of continuity in the metal of the
plate such as might be caused by an imperfect weld, or
a joint, the bottom of the boiler was in one experiment
doubled by the addition of an inner plate about 1in. thick,
a metallic junction being made by machining both sur-
faces, and tinning them together under pressure. In
another experiment to represent the still worse case of a
layer of cinder, finely powdered tale was interposed. In
other cases the water was rendered viseid by the addition
of starch ; scale was imitated by coating the plate with
plaster, and various oils, mastic, axle grease, and tar were
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applied to represent other deposits. The results of the
principal tests are shown graphically in Fig. 1.

The following are Mr. Hirsch's deductions from his
experiments :—(1) That a sound plate well wetted on one
side does not attain at any part a temperature high
enough sensibly to aflect its strength, even when exposed
to intense heat, (2) The water may become viscid to a
considerable extent without rendering it incapable of
keeping the plate well wetted, or notably reducing its
power of cooling the same. (3) As any doubling of the
plate hinders the transmission, even a well-made riveted
joint should not be exposed to intense heat. (4) A flaw
in the metal or want of intimate contact at a joint, in
the part of a boiler exposed to any severe heat, con-
stitutes a serious danger. (5) Contact with even very
hot brickwork is in no way dangerous, so long as the
inner surface of the plate is well wetted. (6) Any coat-
ing of grease deposited on the inner surface of the plate
greatly hinders the transmission of heat. (7) Should the
greasy coating consist of a substance liable to decompo-
sition by heat, overheating is specially to be feared.
Greases of organic origin, such as linseed or colza oils. &e.,
are in this respect much more dangerous than mineral
oils.

In the Comptes Rendus de U'Académie des Seciences,
Paris, 1892, Mr. A. Witz describes some experiments he
made with a small upright cylindrical boiler, to ascertain
the maximum rates of evaporation obtainable by excessive

firing. The following are some of the results :—
Temp. Lbs. evapd.
of feed per sq. ft.
Fah.deg. per hour,
Trial a.—Seven Bunsen burners ... ... ... 59 130
y b—Iittoandoneairblast ... ... .. 61 368
3 e—Ditto and one oxyhydrogen blow-
B s ios b el e i A 88 4D
y»  d.—Ditto and three oxybydrogen blow-
PR e el iR, Y & BLD
»w e.—Cokewithairblast ... ... .. .. 67 889
»»  J-—Seven Bunsen burners, one air blast,
and one blow-pipe ... .. .. .. 57 1360
s 9.—Coke with air blast .. 194 204-0

The depth of water was 3-15in., except in trials f and ¢,
in which the extraordinary rates of evaporation recorded
were obtained by admitting the feed-water after the plate
had first been allowed to become red hot. In none of the
other trials did the plate become over-heated. The
maximum rate of evaporation recorded, 204 Ib. per square
foot, or equal to boiling away 8-26ft. depth of water per
hour, may be compared with the 140 Ib. evaporated by
the thin copper tubes of Mr. Weir's steam evaporator,
with a temperature difference of only 106:7 deg. Fah,,*
which is believed to be the highest rate recorded for steam
heating, as this is for fire heating. Mr. Witz concludes
from his experiments that the plate becoming red hot,
produces merely an excessive rate of evaporation, and not
the spheroidal condition which might have been expected.
He also describes some experiments in which the
spheroidal state was produced, and maintained until the
temperature of the plate exceeded 608 deg. Fah., when
the spheroidal condition ceased and the evaporation,
which had previously been extremely slow, suddenly
increased thirty.one fold. The most striking feature of
the above experiments is the apparent ability of a red-
hot plate to abstract more heat from the fire than could
be abstracted by the same plate when at a lower tempera-
ture. It has indeed been reviously shown that the
transmission per degree of dié’erenca increases somewhat
mt.h_ t.l?e temperature, but so marked an increase in the
rate is inexplicable. The particulars of Mr. Witz’ experi-
ments are taken from the Foreign Abstracts, ‘* Proceed-
ings " Inst. C.E., vol. 108, p. 478.

. Ina paperread before the Institution of Naval Architects
in Ml.l‘ﬂl_l. 1891,1 Mr. Yarrow gave details of a number
of experiments relating to the distortion of locomotive
type marine boilers, due to variations in the temperatures
of the different parts arising from the working conditions.

* Inst. Engineers and Shipbuilders in Scotland, page 279, 1888.0,
I Reprinted in Tae Excineer for March 20th, 18901,

He also exhibited before the meeting an experiment with
two vessels each filled with water and heated by a row of
gas jets. The bottom of one vessel was steel and the
other copper, and each was fitted with an index pointer
showing on a scale the comparative eurvature of the two
metals due to the difference between the temperatures of
their heated and wetted surfaces. The steel plate was
shown to be much more distorted under equal conditions
of heating than the copper, as well as more sensitive to
a change of temperature such as that produced by pour-
ing some cold water into the vessel. Mr. Yarrow gave the
relative expansions by heat for copper and iron as 3 to 2,
and the relative powers of conducting heat as 6 to 1, the
superiority of the iron as a material for boilers in the
first respect being much more than counterbalanced by
its inferiority in the latter respect, the copper having on
the whole a figure of merit of 12 as against 8. Mr.
Yarrow's experiments justified his well-k_nnwn advocacy
of thin tube plates, and copper as their material, the
thinness giving elasticity to meet distortion due to
variations of temperatures, whilst the high conductive
power of copper reduced these variations and the con-
sequent distortion to & minimum,. In these experiments
no attempts were made to ascertain the actual tempera-
ture of the metal, nor the rate at which heat was being
transmitted.

The late Dr. Kirk also experimented with tube plates of
different thicknesses, and has published the results
obtained.* This apparatus consisted of a ‘ malleable
iron" vessel, the bottom of which represented the tube

late, and was fitted with one central steel tube 24in.
Siamet&r‘ This vessel was placed over a smith’s fire and
kept supplied with water, the temperature attained by the
plate and tube being measured by plugs of alloy inserted
in holes drilled half into each, at three or four points in
the joint between them. The tube plate as first tested
was 2{in. thick, and after exposure to the fire for half an
hour was found to be red-hot on its lower surface, except
in the immediate neighbourhood of the tube. It was
successively reduced to various thicknesses and tested at
each, the results obtained being given by the diagram,

I'ig. 2. Each test lasted three-quarters of an hour, and
noor— - EI'E""E' ==
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no further visible overheating took place. As the result of
these tests, Dr. Kirk concluded that to avoid overheat.
ing, the thickness of a tube plate should not exceed #}in-
as & maximum. In these experiments also no attempt
was made to measure the rate at which heat was being
transmitted. :

Mr. Durston, Engineer-in-Chief of the Navy, ina paper
read before the Institute of Naval Architects in March
last,} described a great variety of experiments made
with both experimental apparatus and actual boilers, the
object being to obtain information regarding the causes
of the injuries sustained by the tubes and tube plates of
Navy boilers under the action of forced draught. The
paper is so recent, and has attracted so much notice, that
there is no occasion for any detailed reference to the
experiments ; and it need only be said that they were
perhaps unavoidably qualitative rather than quantitative,
as although plugs of alloy were very freely used to ascer-
tain the temperature of the metal, the quantity of heat
transmitted was only observed in one or two instances.

Mr. Zittenberg in a letter addressed to the editor of one
of your contemporaries of April 14th, last, deseribes an
experiment with a vessel having a copper bottom in. thick
drilled nearly through to form a mercury pocket to re-
ceive a tnermometer. When placed over a smith’s fire,
blast pressure 4}in. of water, causing an evaporation of
35 1b. per square foot per hour, the maximum excess of
%‘eﬁpemture above that of the boiling water was 26 deg.

The only experimental data remaining to be noticed
were contributed by Mr. D. B. Morison to the diseussion
on the report of the Research Committee of the Mechani.
cal Engineers on the value of the steam jacket—** Proe,"”
1892, p. 483} — and relate to the transmission of steam
heat thmug*h cast iron to water. The experimental
apparatus consisted of a cylindrical shell provided with a
cast iron inner liner, the annular space containing the
heating steam, and the central cavity the water to be
evaporated as the measure of the heat transmitted. The
special object of the trials was to ascertain the effect of
different thicknesses of metal on the transmission, and
the first series of tests was made with the liner at its
original thickness of ‘9in., whilst for the second series it
was reduced to *42in., and for the third to *‘19in. As was
to be expected, it was found that the thickness had a great
influence on the transmission, the general results bein
shown graphically by Fig. 8, which is a reproduction
Mr. Morison's diagram. It occurred to the writer that
Mr, If:[uriaun‘n tests furnished valuable data, previously
wanting, by which to ascertain the difference of tempera-
ture needed to overcome the internal resistance of any
thickness of cast iron to the passage of an quantity of
heat per unit of time and surface. It Beemeg a reasonable

13;Ewr to the Editor, Engincering, J uly 15th, 1892, and September Oth,

t Reprinted in Tue Excizeen for 81st M ch, 1808,

{ Reprinted in Tue ExcIiNeer for 28th October, 1802,
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assumption that the quantity of heat transferred being
constant, the excess n(i temperature needed for a given
increase of thickness must represent the head or differ-
ence needed to transfer the heat through that extra thick-
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ness, the other differences remaining unaltered. Analys.-
ing Mr. Morison's data in this way the writer arrived at
the results shown graphically in Fig. 4, in which the upper
curve gives the difference required to overcome the internal
resistance to the transfer of different quantities of heat
through lin. of cast iron, this difference varying directly
with the thickness, whilst the lower curve gives the sum
of the resistances of the

two surfaces to absorp-

tion and emission res- Fah

water and that of the hotter side of the slat.e. and the
only variable will be the difference required between the
heating medium and the hotter side of the plate to main-
tain the latter at the given temperature, the amount of
this difference, of course, depending on the nature of the
heating medium. As regards the second alternative,
there is much reason to question the assumption that the
temperature of the plugs of alloy will necessarily be
identical with that of the plate in which these are
embedded. Mr. Hirsch's experiment with a second plate
tinned to the inside of the bottom of his experimental
boiler throws light on this point, as reference to Fig. 1
shows that the difference needed to transmit a given
amount of heat increased by 100 to 190 deg. Fah. when
this second plate was added. Only a small proportion of
this increase could be due to the small additional thick-
ness, and the experiment proves that even an intimate
metallic joint offers great resistance to the passage of
heat between two pieces of metal. This being so, the
plugs of alloy, which were in mere contact with the
plate, may well have attained a temperature considerably
in excess of that of the metal surrounding them, before
a balance was established between the absorption of heat
by the exposed ends of the plugs and its transfer to the
plate, and it seems probable that a trial would show that
a plug inserted in a plate of metal having a lower melt-
ing point than itself might be fused while the plate
remained uninjured. A more correct but less convenient
way would be to insert the plugs in holes drilled either
from the edge or from the wetted side of the plate, the
orifices in the latter case being subsequently closed to

azctively. there being no 120}

ta by which to separate

these quantities. It will oy

be seen that both these

curves are almost straight 100

lines, the upper showing

&
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the internal resistance to
increase somewhat faster

than the quantity of heat
transferred, whilst the

lower shows the surface
resistance to increase

more slowly.
Mr. Morison's results,

as will be seen from Fig.
8, vary so regularly with

varying conditions, and
agree so well with what

g 30
was previously known on

this subject, that it seems

safe to accept them, and
deductions from them, as

at least substantially

Degrees of difference rgquired to effect
o] - ]

accurate for the con-

ditions under which they 0 10,000

Units

20,000
Transmitted per . squars

84000

40,000 30000
Foot per hour

40,000

were obtained, viz.,
transmitting steam heat

through cast iron to water boiling under atmospheric

pressure. Like all experiments in steam heating, how-
ever, they show a much smaller difference of temperature
to suffice for the transmission of a given quantity of steam
heat, than is needed for a like quantity of fire heat, judg-
ing by the recorded tem-
peratures of plates ex-
posed to fire heat. For

exclude the water., By the adoption of this modification
the discrepancies between steam and fire heating might
disappear.

Attention may be called to another way in which the
use of alloy plugs may lead to an erroneous estimate

Fiq.b ——

example, Mr. Hirsch's
very careful experiments
already described, in-
dicate that when trans-
mitting 40,000 units,
equal to evaporating
41°'41 1b. per square foot
per hour, the hotter side
of a plate #in. thick will
reach a temperature 180
deg. Fah. in excess of
that of the boiling water,
whilst according to Mr.
Morison's data, vide Fig.
4, the heating steam,
which would necessarily
be hotter than the metal
heated by it, would need
to be only 95 deg. Fah.
hotter than the water to
produce the same rate of
transmission. Assuming,
as is probably true, that
the difference between
the conductive powers of
wrought and cast iron
will not account for any
considerable proportion of 12
this discrepancy, we must
conclude that either there
is some essential differ-

2508 IEILS'

2%

b

-

8800

ence between the nature Healing Tdst
of steam and fire heat
in this connection, or
that the method of
measuring the temper-
ature of a plate exposed
to fire heat, by noting the
behaviour of plugs of
alloy inserted in it, leads to an over estimate of
the temperature attained by the plate. As regards
the first alternative, it is natural to assume, in the
absence of evidence to the contrary, that whatever
the source of the given quantity of heat to be transmitted,
the same head or difference of temperature must be
needed to transmit the heat through the plate, and from

the plate to the water. On this assumption there will

3 e

be a constant difference between the temperature of the

[
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of the temperature attained by a plate during ebullition.
If, as is often the case, the test should be commenced
with the vessel filled with cold water, and the fire be at
once raised to its full intensity, the transmission of heat
will be at a minimum, and the temperature of the plate
therefore at a maximum, just before ebullition commences,
as at this time the cooling power of the water will have
fallen off owing to its increase of temperature, whilst the

rapid conyection currents due to ebullition will not yet
-

have been established. This curious action is clearly
shown in Fig. 5, which represents a heating and evapora-
ting test ma.d; hyl the f*n.w.r‘rit«!u' mltel;.d i at.eu.r.il heated
evaporator, and neglect of it may to a plug being
fuugg fused at the end of a test, which eould Eﬁ‘l’& with-
stood the action of the heat when once ebullition, and
the intended test, had commenced. In addition to illus-
trating the above point, Fig. 5 gives incidentally a com.
plete record of the interesting changes oecurring durin
such an experiment, and attention may be specially t.‘.n]_les
to the curve giving the transmission per degree of differ.
ence. It is well known that this is less for heating than
boiling, and the di shows how the efficiency
gradually increased until the boiling point was reached.
The subsequent slight falling off as ebullition proceeded,
corresponds with t.ghe accumulation of air in the steam
space.

I:’Inl conclusion, it is believed, for the reasons given, that
plug measurements as hitherto made tend to an over.
estimate of the temperature, and cannot be accepted as
satisfactory evidence that plates exposed to fire heat
attain a higher temperature than similar plates trans.
mitting the same amount of steam heat, particularly in
the face of the strong primd facte reasons for ex]ilecfmg
that the temperature would be the same in each case,
Notwithstanding the comparatively very high tempera.
tures recorded, and the considerable temperatures which
at the lowest estimate must have been reached, the
experiments quoted go to show that exposure to even
very intense heat is insufficient to injure a sound plate of
any material or thickness likely to be used in boiler
practice, so long as one side is clean and in contact with
water; but it should be pointed out that this might
ossibly not be the case if the products of intense com.
Eustriun passed at a very high velocity over the heating
surface. It is principally due to the high velocity the
gases acquire on entering the tubes that these last
suffer injury, whilst the plate surfaces of the furnace
and combustion chamber, though exposed to a more
intense heat, show no signs of over - heating, so
long as they are free from greasy or other deposits,
As regards the advantages gained by the use of the
thinnest practicable tube and other plates, so ably advo.
cated by Mr. Yarrow, there can be no doubt that such
thin plates will not attain so high a temperature as
thicker plates under equal conditions, and the difference,
though small—the reduction being at best limited to
some fraction of the head needed to overcome the inter-
nal resistance of the metal, leaving the greater surface
resistances unaltered—may be just sufficient to enable them
to accomplish the required duty without injury. The re.
duced discrepancy between the thickness of the tubes and
tube-plates, aided by almost perfect design and workman-
ship, may also allow a certain amount of over-heating to take
place without injury resulting, owing to the parts expand.
ing and contracting together. Such expedients are
perhaps the only ones available in special cases, where
weight and space are strietly limited, but the marg
of safety thus obtainable is perilously small, and the
following seem to be the available means of increas.
ing it, viz.: (1) Reducing the temperature of the gases
to a safe limit before they reach the tubes, by increas-
ing the proportion of heating surface they previously
encounter. (2) Limiting the speed at which the gases
traverse the tubes, until they Emve somewhat fallen in
temperature. To effect this by simply enlarging the
tubes throughout would involve losing the increased
efficiency of transmission which accompanies a high
velocity, and what seems to be wanted is a design of
boiler in which the gases would pass successively
through two or more series of tubes, the first having a
collective cross sectional area large enough to keep the
velocity within safe limits, and the last the smallest ares,
giving, consequently, the highest velocity practicable, in
order to abstract the greatest amount of heat from the
gases. The boiler of Mr. Webb's * Greater Britain"
suggests itself as an example of such a design, though
in it the opportunity has not been taken advantage
of, both series of tubes having the same number and
diameter. (3) Providing for the freer access of the
water to the most intensely heated surfaces, either by
enlarged passages, current plates, or by forced circenlation
by fans or pumps. The first and last of these s
remedies have been applied with results in the
Navy, but the second does not seem to have been tried.

SUPPLEMENTARY.

Since the above was written, a valuable paper bearing
on the subject has been read by Mr. Blechynden before

Fig. 6
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the Institution of Naval Architects at their recent meet:

g It dem:t.lrihes an extensive a::;: of ex-
periments in heating and evaporating water under atmo-
spheric pressure, the heat being transmitted through M

ing at Cardiff.™

* We complete the reprint of this paper inuﬁnmuuml-ﬂ-ﬁf
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plates ranging from 1-1875in. to *125in. thick, one or both of the
surfaces being in some cases machined, and in others left

with the original mill scale. The heating was effected by jets
of combined air and gas playing on asbestos lumps, the
temperature of the hot gases being measured by the apparatus
known as a ** Siemens Pyrometer, ' i.e., a block of copper or
other metal heated in the furnace and then dropped into a
water pot. The results obtained show clearly that, under the
conditions of the experiments, the transmission per degree of
difference between the temperatures of the hot gases and the
water was directly proportional to that difference, the total
transmission being therefore proportional to the square of the
difference. A striking feature of the tests is the large amount
of heat transmitted in proportion to the difference. TFor
example, 26,750 units were transmitted through a plate 1:1875in.
thick, with a difference of only 1278 deg., corresponding with a
furnace temperature of 1490 deg., and with the same plates
when reduced to *125in. thick, 45,000 units with a difference
of 1318 deg. This unusually large transmission was probably
due to the surfaces having {)eun very thoroughly cleaned, and
to the absence of any sooty deposit on the fire side of the
plates. Five plates were used, lettered A to E, the most
complete series being with plate A, with which several tests
were made at each of five different thicknesses. Taking the
series of tests with this plate as fairly representative of the
whole, and plotting the mean values of H <+ D? for each thick-
ness, the writer has arrived at the results shown in Fig. 6,
where the upper curve gives the total difference needed to trans-
mit given quantities of heat through a plate lin. thick, the
middle enrve through a plate *5in. thick, and the lower curve
threngh a plate of infinitely small thickness, the differences
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’ indicated thereby being those needed to overcome the surface

resistances only. The diagram, therefore, shows at a glance the
in to be obtained from a reduced thickness of plate. The

' deductions from these tests are not in accordance with previous
data, but the tests are so numerous, and so consistent amongst

themselves, that it is difficult to see where the error, if any,
- oceurs.

BIRRIZ VIADUCT—COSTA RICA RAILWAY.

Wirn this impression we continue the illustration of an impor-
tant viaduct recently erected over the Birriz River on the Costa
Rica Railway, a line for which Messrs. James Livesey and Son,
MM. Inst. C.E., are chief engineers. A view from a photograph
showing the bridge in course of erection was published in our im-
pression of the 14th ult. Theline passes through some very remark-
able pieces of country, some idea of which may be gathered
from our engraving, which is from a photograph. The viaduct
is 618ft. 5in. between faces of abutments, and is divided into four
spans; the two in the centre being 156ft. 6in. centre to centre of
piers, and the two others, 152ft. 83in. centre of pier to face of
masonry ; the spans of superstructure are all similar, the main girders
being in each case 156ft. 3in. long over all. They are carried by
three piers, 57ft. 4in., 114ft. 4in., and 131ft. 4in. in height respec-

tively, from top of masonry pedestals to rail level; the depth from
rail level to surface of water being 200ft. The piers, which are simi-
lar in construction to those in the Odiel Viaduct of the Zafra Rail-
way, are formed of four segments of pile iron riveted up with plates
and distance pieces to form the four corner columns; an interme-
diate tee section column formed of plates and angle irons being
laced transversely to sub-divide the space and reduce the span of
racing; the corner columns are stepped on cast iron base-plates

secured by long holding-down bolts to the masonry pedestals and
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fmﬁaing through cast iron foundation girders acting as anchor plates
or distributing the pull. The intermediate columns are also secured
by short holding-down bolts and washer plates to the masonry pedes-
tals. The piers are braced, both horizontally and diagonally, on all
faces, as shown. The corner columns are surmounted by cast iron
caps, on which the bed girders carrying the superstructure rest, and
to which they are connected ; these bed girders are four in number,
two horizontal, and two tranverse, all firmly bolted together, the
transverse girders being made of sufficient strength to carry the
main girders during the process of launching hereafter referred to.

The main girders are placed 15ft. 4in. apart, centre to centre,
the flanges are 2ft. 4in. wide, the width over all thus being 17ft.
8in.; the depth, centres of intersections, is 19ft.; the web is formed
entirely of angle iron with bar iron bracing, and end standards of
plate and angle iron, with diaphragms in same, and also in the top
and bottom booms. The eross girders are formed of plate and angle
iron, 1ft. Sin. deap at ends, fish-bellied to 1ft. 9in. in lfapth at centre,
and placed 9ft. 6in. apart, centre to centre, or one at each intersec-
tion of main girder; between the cross-girders are placed the rail
bearers, 3ft. 84in. centres, to suit the gauge of railway, which is 3ft.
Gin.; the end rail bearers over piers are of special construction,
arrangement being made in their ends for expansion and contraction.
On the rail bearers rest the timber sleepers, 9in. by 4jin., the rails
are of Vignoles section, 50 lb. per yard, the whole secured with bolts
and clip washers as shown. At every alternate intersection in top
boom, is placed a transverse bracing girder, and between same angle
iron wind bracing; the bottom boom is also provided with wind
bracing secured by connecting plates. On the bed girders and abut-
ments are cast iron bed plates, saddles, &c.; expansion being pro-
vided for at one end of each span by means of steel rollers. All
joints and connections, in sifu are made with turned bolts, the cost
of riveting being prohibitive. :

Owing to the great height of the viaduct, the use of staging or false
work was out of the question. It was, therefore, decided to erect

Sweary Eno.

the work by means of launching or protrusion, and to ensure that
there should be no failure in Costa Rica, it was determined to re-
hearse the operation in the contractor's yard in this country. To
relieve the work of undue strain the main girders only were launched
over the openings, they were coupled up in groups of four by means
of bracing rods, and with coupling plates, &c., at their ends, and
after being protruded a distance equal to one span, they were dis-
connected. After striking the blocks upon whinﬁ the main girders
were built, the two rear or end girders became a cantilever of 156ft.,
and when in that position the sag or deflection at the extreme tail-
end was exactly 64in. ; hauling was then commenced, and the time
occupied, after deduction for fleeting, was about half an hour ; after
disconnecting the main girders, antgi removing the temporary trans-
verse bracing, the girders were lifted by means of spanners and
screws off the launching rollers, and then traversed laterally and
lowered on to the saddles on the bed or capping girders; this opera-
tion took about half an hour for each girder. When the first pair
of main girders was traversed, the cross girders, rail-bearers, bra-
cing, &c., were put in and the span mng:.u complete ; it was then
tested with a uniform distributed load of 162 tons, the deflection of
each main girder at centre being #th of an inch, and after removal
of the load there was perfect recovery, the permanent set being nil.
In the erection of the work in Costa Rica, the crab by which the
hauling was effected was placed on the farthest abutment, and the
steel wire carried over the rope intervening spaces. Still further to
relieve the girders during protrusion, temporary prows were fitted
to the nose ends, details of these, together with the launching
rollers, traversers, &c., we shall give in a future issue. The work was
manufactured and supplied by Messrs. Westwood, Baillie, and Co., of
London Yard, Poplar, London, E., Mr. Minor C. Keith being the
cnntrgctor hforhtha railway.
Although the new line between Reventazon and C 0 is onl
fifty-two miles in length, the bridge work upon it is axtrem“tng‘y haa.v;
and varied, the total weight shipped from this country beinz about
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THE STIRLING WATER-TUBE BOILER AT THE CHICAGO EXHIBITION

tructions of Messrs.

3500 tons, the whole of which
than Packman, M

ms

our notice, was constructed from des

facture, We shall publish {



Avc. 4, 1893.

THE ENGINEER.

111

Fig. 1 gives an outside side elevation, and Fig. 2 is a sec-
tional side elevation of one battery of these boilers. This
latter shows the construction most clearly. It may be seen
that the genecral design is modelled very much after that of
Thornycroft's water-tube boiler, it being a sort of triplicate
of the one-half of the Thornycroft boiler. Three stacks of
tubes slope upwards and forwards, two of which deliver the
circulation streams of mixed water and steam into two
of the three overhead drums, and the third of which
serves to carry the downflow from the third drum placed
at the back of the setting. A partition of firebrick rests
on the upper side of the first stack of tubes, so as to be con-
tinuous from the lower drum to within 3ft. of the [upper
¢rum. A similar partition stretches downwards from the
second steam drum to within 3ft. of the lower drum. Thus
the flame first ascends through the front tube stack, is
then led downwards through the second, and finally rises
round about the third or cool-water downflow. The water
in this rear set of tubes is cooler, not only because it stands
in the tail end of the flow of the hot gases, but also
because the feed is supplied to the drum at its head. It
may be noted that there are cross baffle-plates of brickwork to
insure that the gas flow plays through the spaces occupied
by the tubes. The gases are led off near the top of the
back wall of the setting, and pass through a feed-water
heater placed at the rear on their way to the chimney.
Four of these boilers stand together in the main boiler
range, and these four are served by one chimmey 7ft. in
diameter, and 110ft. high above the grate.

The section shows the arrangement of oil-burner, which is
of the “ Burton" type. The furnace front is double, the
inner front being lined with firebrick, and the whole of the
burner, except the extreme point of the nozzle, being kept
cool. The jet delivers into an expanding cone 18in. long, and
lined with hard refractory brick. Beyond this is a large
combustion chamber, roofed by a brick arch, and closed at
bottom by a double brick floor resting on firebars. The air
for combustion is heated as it in between the two
floors. A mass of brickwork 28in. thick forms the rear wall
to this chamber, and protects the large bottom drum from
the full furnace heat.

All the four drums are 16ft. 4in. long. The lower or mud
drum is 3ft. 6in. in diameter, while each of the steam drums
is 3ft. in diameter. The steam drums are cross-connected by
two series of bent tubes, the upper series making a steam
connection, while the lower row makes the water connection
necessary for the circulation. The water connection between
the second and third drums is not shown in the section, it
being made only at the sides or ends in order to protect it
from heating and thus promote the circulation.

The number of downflow tubes from the third drum is
comparatively small, the flow being of **solid " water, and,
then_afara. of small bulk as contrasted with that of the up-
flowing mixture of water and steam. All the tubes have an
outside diameter of 3}in. There are 308 tubes connecting
top and bottom drums, their average length being 13ft., while
there are 54 horizontal tubes making the top cross connec-
tions, these having an average length of 4ft.3in. This makes
a total tube surface of nearly 3200 square feet, and the drum
surfaces make up the total heating surface to 4000 square feet,
or 10 square feet per horse-power. The tube joints in the
drums are roller-expanded and project inwards 3ft. Sin., with-
out, however, being beaded over.

Two pop safely valves, made by the Chicago ** Scott ”’ Valve
Company, are placed on the central drum of each boiler, and
the steam is collected from the same drum.

ON RECENT DEVELOPMENTS IN THE CLEVE.
LAND IRON AND STEEL INDUSTRIES.
By Mr. Jeremian Hegap, M. Inst, C.E.*

THR twenty-two years which have elapsed since the inhabitants
of this town and district had the honour of a visit from the Institu-
tion of Mechanical Engineers have produced so many developments
in the industries of Cleveland that it would be quite impossible,
within reasonable time, to deal with more than a small selection of
them. The Cleveland iron industry, of which the town of Middles-
brough may be rded as the centre, owes its rise and progress
to three natnral advantages, namely :—First, the existence in the
Cleveland hills of ironstone of sufficient purity and in sufficient
quantity for profitable working ; secondly, the proximity of the sea,
and of an excellent navigable river affording means of communica-
tion therewith ; thirdly, the existence, at an ave distance of say
twenty-five miles, of the well-known Durham coalfield, which yields
some of the best fuel in the world. Until these natural advan-
tiges were recognised and developed by Messrs. Bolckow and
Vaughan and other pioneers, the trade of Cleveland was ically
confined to agriculture. Jt might have remained so indefinitely,
but for the opening of the Stockton and Darlington Railway in
1525, and its subsequent extension to Bishop Auckland and Midd]les-
brough. The new iron road afforded easy and cheap means of
bringing together fuel, ore, and fluxes, and facilitating their con-
version into the then much-needed rails and other railway material.
Mr. Head next dealt with the origin and growth of Cleveland iron
and steel industries, and gave an interesting and useful glance
through the main statistics of the subject.

Ironstone mining.—In Cleveland ironstone mining, one of the
fnumpal improvements that have been effected during the last

wenty years, is in the mode of drilling the holes into which the
explosives are placed for blasting the stone. In 1871 these holes
were made by the use of jumpers driven by men working singly
or in couples. The average quantity of stone so obtained was from
four to six tons per man per eight hours, including drilling,
I;ﬂln:tt:’n.!g, breaking, and filling, and the cost varied from 10d. to 1s.

Drills.—The machine drills now in use are of four kinds
ulj:—{l} The hydraulic turbine drill, devised by Mr. A, X
Steavenson, and in use at the Lumpsey Mine, near Saltburn,
belonging to Messrs. Bell Brothers. (2) The drill driven by the
Priestman petroleum engine. This also was first introduced by
Mr. A. L. Steavenson, and is to be seen at the same mine. (3) The
pneumatic drill, perfected hy Mr. William Walker, of Saltburn
and applied at the North Skeiton and other mines. ('4] The electric
drill, recently adapted and used at the Carlin How Mine by Mr
A. L. Steavenson. '

The principle adopted in all these four cases is that of rapid
rotating an auger-shaped drill, fixed in an adjustable fnma?lms
supported upon a bogie which is capable of being advanced towards
the working face and withdrawn, as foun . The
hydraulic turbine drill is driven by water at a pressure of 1401b,
per square inch, obtained from a feeder tubbed back in the shaft
and brought to the machine by suitable piping. For the pnenmatic
drill, air at a pressure of 55 1b, per square inch is similarly brought
from a reservoir and compressors at the surface. Whatever be the
mutci::i the rapidity of drilling depends on the amount of power
;ppl and the energy and expertness of the men in shing
orward the work, The hydraulic drill has the advantage that the
requisite motive power is obtained at the mere cost of pumping up
to the surface the water exhausted by the turbine. The petroleum

L]
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drill has the advantage that neither air nor water supply pipes are
needed ; and the pneumatic drill, that it assists the ventilation.
A pneumatic drill attended by sixteen men will obtain from 800 to
1050 tons of ironstone per week of forty-five hours, which is equal

to an ave production of 10} tons per man per shift of eight
hours, or about twice the weight obtained by hand jumpers. e
cost of getting is from 8d. to 10d. per ton, or about 2d. per ton

less than formerly. These machines are capable of drilling a 1§in.
bole 4ft. to 4}ft, deep in about a minute. In practice eighty to
eighty-five holes are drilled in eight hours. As the electric drill
forms the subject of a separate paper by Mr. Steavenson, it will
not be necessary to say anything further about it here.
The hand ratchet drill, manufactured by the Hardy Pick Com-
pany, of Sheffield, takes a ition intermediate between the old
umpers and the machine drills, and is well worthy of notice. It
as of late been brought into use in several of the Cleveland mines,
It is cheap in first cost, and easy to fix, especially in awkward
positions where no other tool would be applicable. No complica-
tions in the way of pipes or conductors are required, nor any fuel
supplies, Mr, William Charlton, engineer at Sir B. Samuelson and
Co.'s Slapewath mines, has made some improvements in the details,
and by aid of these nearly as much stone per man per shift can be
obtained as with machine drills proper. The North Skelton, the
deepest of the Cleveland mines, extends to 120 fathoms below the
surface. Nevertheless, there is no great quantity of water below to
contend with, 100 gallons per minute being about the average. For
ventilation the Guibal fan is the one generally preferred. The
largest, namely, that at Eston, is 40ft. in diameter by 12ft. broad,
and delivers from 120,000 to 140,000 enbic feet per minute.

At the Cleveland mines the ‘‘ Main seam,” namely, the first
opened out by Mr. John Vaughan, which is from lgft.. to 16ft.
thick, is the only one worked at present. There are other seams
above and below, but they are much thinner.. The proportion of
metallic iron in the raw stone varies from about 26°5 to 3175 per
cent. The general average may be taken at about 285 per cent.
When calcined the ore yields from 380 to 435 per cent. of metallic
iron, or about 40 per cent. on the average. The phosphorus in the
raw stone varies from 04 to 0'8 per cent., averaging about 0°6.
The sulphur ave 012 per cent. The duration of the best
deposits is estimated at from fifty to sixty years. The quantity of
inferior stone is as yet undetermined, but is no doubt very large.

Blast furnaces.—Since 1871 no great change has been made in

the size, form, or performance of the then best designed blast
furnaces using the best materials; but much better average results
have been obtained than those named by Mr. Whitwell in 1878,
The best performance which has come to my knowledge as rds
any furnace on Cleveland iron is that obtained by Messrs. Cochrane
and Co. at their Ormesby Ironworks. One of their furnaces, 90ft.
high by 23ft. bosh and 10ft. hearth, is producing on the average
700 tons of pig iron per week. Two others, 90ft. high by 20ft,
bosh and 10ft. hearth, produce each an average of 825 tons. In
one particular week no less than 949 tons was obtained from one of
these furnaces ; which, as regards cubic capacity, are the largest
in Cleveland—and perhaps in the world. e effect of the internal
shape of blast furnaces upon their power of production has lately
been engaging the consideration nmlr. William Hawdon and Mr.
Richard Howson, of the Newport Ironworks. They propose to
alter the internal form in such a way that the materials shall be
sustained in the upper part of the furnace, where they are as yet
in a solid and open condition ; while lower down the internal form
will be such that the charge shall be able to descend more freely
than at present, and shall thus become more permeable to the
blast, One of the Newport furnaces working on Cleveland iron-
stone has been altered on this principle, with the result that an
increase in output of from 30 to 50 per cent. has been obtained,
Loiathnr with a higher average grade of iron, and some saving in
coke.
Hot-blast stoves.—The increased average output per furnace
working on Cleveland ironstone, and the lessened consumption of
fuel—where the best qualities are used—seem to be largely due to
the higher temperature of blast rendered ible by the adoption
of fire-brick instead of pipe stoves. In EEFI the only fire-brick
stoves in the district were those devised by the late Mr. Edward A.
Cowper, past-president, at the works of Messrs, Cochrane and Co.,
who, acting under the advice of Mr. Charles Cochrane, past-
president, led the way in this great improvement ; those at the
works of Messrs. William Whitwell and Co., of Thornaby, who
adopted their own particular type in 1869 ; and those at Consett,
which, being erected under the supervision of the late Mr. Thomas
Whitwell, were of the same kind. At the present time fire-brick
stoves are almost universal, there being only two works without
them. At first they were made 28ft, high by 22ft. diameter, and
two were thought sufficient for one furnace. Now they are made
60ft. to 80ft. highehg' 22ft. to 26ft. diameter, and three, four, and
even five are worked to a furnace. The temperature of the blast
has risen from an average of 850 deg. Fah, to abont 1450deg. Fah.;
and the pressure from an average of 3} Ib, per square inch to 5} 1b,
in Cleveland, and 6} Ib. in hematite furnaces, and even higher.

Blowing engines.—Wherever hematite came to be snbstituted for
local ores, the furnace gases were found to be of much rer
quality, owing mainly to their dilution by the steam from the
water mechanically and chemically combined in that class of ore.
Consequently where hematite ore is smelted, steam must now be
economised, if it be desired to avoid the use of extra fuel at the
boilers. Inasmuch, also, as all feed-water used in Teeside works is
pumped from the river at Darlington, and paid for by meter at 3d.
per one thousand gallons, the saving of water as far as possible is
a consideration, as well as the saving of fuel. The methods
which have been recently adopted for economising in blast
engines are three: namely, feed-heating, condensing, and com-
pounding. A very complete example of all three methods is
afforded by the new plant at Messrs. Cochrane and Co.’s works.
Three non -condensing blast engines exhaust into one common
main. From this, steam is taken by a fourth engine, which
exhausts into a surface condenser. The circulating water for the
condenser is drawn from and returned to the river. From the
exbhaust main a portion of the remaining steam passes into a series
of Berryman evaporator condensers, in which it is condensed, and
becomes again available as foed-water. Inits condensation it gives
up its latent heat to the circulating water, which is from the
Darlington mains; and from this it distils a sufficient quantity of
feed-water to make up all waste. The exhaust steam, however,
would soon heat up the circulating water to its own temperature of
about 212deg. Fah., and further condensation would thereupon
cease, were it not for another expedient. The space above the
circulating water is connected by a pipe with another Berryman
condenser, cooled by river water, and beyond this with an air
pump. Thus the Darlington circulating water is under a vacuum,
and consequently evaporates at a correspondingly low temperature;
it is therefore able to condense steam at atmospheric pressure, an
to become itself gradually distilled. In this way, out of the 75,000

lons per twenty-four hours evaporated by the boilers, only
2,500 gallons, or say one-sixth of the total, has to be supplied and
paid for anew. The feed-water thus obtained is forced ugh a
series of Edmiston filters to free it from grease and other im-
purities, then through another Be an heater, utilising the
remainder of the steam from the exhaust main, and so into the
boilers. The re in the exhaust main varies from 21b. or
3 Ib. below to 21b, or 3 Ib, above the atmosphere. The tempera-
ture of the feed as it enters the pumps is 110 deg. Fah., and as it
enters the boilers 210 deg. Fah,

Another application of compounding
engines is that recently carried out at
works by Mr. T. Westgarth, under the direction of Messrs.
Hawdon and Howson. Of four non-condensing blowing engines of
usual construction, one remains untouched ; a second has had a jet
condenser and air- ump fitted ; the third and fourth have been com-
pounded by the addition of extra cylinders, and have had similar

and condensing to blast-
Sir B. Samuelson and Co.'s

condensers added. The condensing water is separately pumped from
and returned to the river, a water tower intaf':aningj: Pmmnnnt

of economy obtained has not yet been accurately determined ; but
Mr. Waﬁtgnrth claims that one boiler in six has been dispensed
with, without diminishing the output of pig iron, and without
using any fuel ially for evaporation. At the Skinningrove
Ironworks two blowing engines work together, forming one
compound jut-cundan:invn ne, but they can be used separately
if necessary, Messrs, W, Whitwell and Co. have a simple jet-
condensing blowing engine, and there is one with a Morton's
ejector at the Cargo Fleet Ironworks. All others in the distnict
are simple nun-mndnnsinF engines. p ‘ i
Boilers, — As regards blast-furnace boilers, in 1871 they were
almost exclusively of the plain cylindrical type, 80ft, long by 4ft.
to bft. diameter, and rigidly supported. These were found to strain
themselves at every change of temperature, and to be far from
safe, In some cases they were cut in two in the middle of their
length, and connected by a short pipe. In others they were h:.mg
on volute springs on the plan suggested by the author. The
elephant type first introduced by Mr. Charles Wood was sub-
stituted at the Tees Ironworks, and also to some extent at the
Thornaby Works, with good results, The Howard boilers at the
Lackenby Works were found unsafe, and others of the Lancashire
type were substituted, Messrs. Cochrane and Co. still work
Root's boilers, and have done so for eighteen years ; but their use
has not extended further. Only the purest water can be used ;
they are expensive to keep up, and require extra attention on
account of the fluctuations due to the small body of water contained
in the tubes. They also require some coal to be always burning
as a wick for keeping alight the entering gases. The favourite
boiler for furnace plants is now the three-flued Beeley boiler, which
is a simple, compact, and efficient steam raiser. In boilers of all
kinds the material used, the mode of construction and mounting,
and the fittings have been greatly improved during the last twenty
ears,
;- Comparison with American Wast furnaces.—On the occasion of the
visit of the members of the Iron and Steel Institute to America in
1890, most engineers and ironmasters from this district were deeply
impressed by the enormous outputs obtained per furnace at some
of the American smelting works. This was found to be due ina
large measure to the use of exceedingly rich ores; but that did not
altogether account for the observed results. Mr, James Gayley,

one of Mr. Carnegie's managers, has since published the perform-
ance of the Edgar Thomson furnace ‘1" during January, 1892,
This farnace is 90ft. high by 21ft. bosh and 12ft. hearth, and has a

capacity of about 23,000 cubic feet. The make during the month
was 12,706 tons, the average yield of the ore 61 per cent., the fuel
consumption 1700 lb., or about 15 ewt. per ton of pig iron, the
best week's work 3005 tons, the best day’s work 511 tons, the tem-
perature of blast 1200 deg. Fab., and the pressure 10} Ib. per square
inch. The volume of air delivered by the blowing engine was
27,000 cubic feet per minute, which iz 1175 cubic feet per 1000
cnbic feet capacity, or from three to four and a-half times what is
usual in Cleveland. As regards the advantage obtained by richer
ore, that is clearly unattainable here if local ores only are used. As
regards difference in practice, the most noteworthy thing is the
enormously greater quantity of air passed through the American
furnace than is customary here, and the higher pressure of blast
which has to be maintained for enabling it to penetrate the charge.
The circumstance that the maximum American output exceeds the
Cleveland maximum in about the same proportion as the air passed
through per 1000 cubic feet of capacity seems in some measure to
explain these wonderful results. Although the American
practice of forcing furnaces, with the consequent rapid destruc-
tion of linings, Lhas not found favour generally in Cleveland,
still it has raised much discussion and indicated various lines
of pri for the future. In America great stress is
laid upon large blowing power, and upon blowing every furnace
from a separate engine or engines, independently of any others.
The quantity of air entering a furnace is regulated by the number
of revolutions per minute which the engines make, withont rd
to the blast pressure obtained. The engines are indeed n:eeﬁnaa
air meters as well as air pumps. Each one is provided with a
governor, which keeps it approximately at a unpiform speed, how-
ever much the resistance may vary. An ingeniouns centrifugal
speed recorder by Mr. Edward Brown, of Philadelphia, is employed
as a check, and has since been introduced here by Messrs, William
Whitwell and Co. One of Messrs, Cochrane and Co.'s furnaces,
which has just been re-lined, lasted eighteen years, and served for
500,000 tons of pig iron, The American highly-forced furnaces
require re-lining 1n two or three years, which would scarcely admit
of such a production as this per lining.

Slag disposal.—In 1871 little hng been done in the way of
utilising any of the slag made in Cleveland, whieh now amounts to
37 million tons anoually. Various unsightly mountains were being
piled up on land dearly purchased for the purpose. By means
of Mr. Hawdon's plant, which is being extensively adopted, the
removal and loading of the nglf goes on continuously and auto-
matically at a cost of about 1'3d. per ton of slag removed, or 2:8d.
(E;,;tﬂn of pig iron. Slag wool, with the invention of which Mr,

rles Wood's name has always been associated, is still manu-
factured under his supervision at Messrs. Wilsons, Pease, and Co.'s
works on a considerable scale. It is produced by blowing jets of
steam across fine streams of molten slag as they issua from the
furnace. The total quantity produ at the Tees Ironworks
exceeds 1000 tons per annum.,

Paring blocks.—Abont twenty years ago it was discovered by
Mr. Woodward that blast-furnace slag run into an iron mould and
then annealed would make an exceedingly bard and tough block
suitable fcr road paving, and much cheaper than setts of granite or
other natural stone. The manufacture of these blocks isnow carried
on at three of the Cleveland smelting works, by the Tees Scorime
Brick Company, and has become one of the staple industries of the
district. Some only of the slag as it comes from the furnace is of
suitable quality ; and therefore the selected produce of five
furnaces 15 required to produce a daily average of about 10,000
blocks. The total produce of the district is at present about
100,000 blocks per week, of a value of about 13s, per ton, or 75s.
per 1000 blocks of ordinary size. The process of manufacture is
as follows : —The slag, when coming from the furnace of suitable
quality, is run into a bogie ladle. From this it is poured into cast
iron moulds secured to the periphery of a horizontal wheel, Each
mould has a hinged bottom. TE& wheel is slowly rotated, and the
bottoms of the moulds are released in succession. The blocks,
molten inside but chilled and solid at the surface, drop upon a soft
bed of granulated ul$, and are quickly removed and stacked in
an annealing stove. When full, the doors of the stove are closed,
and the blocks are allowed to anneal themselves without any
extraneous heat. In about eight hours the doors are opened, and
the blocks gradually withdrawn. They are then fit for use.
Without annealing they would soon crumble to pieces from inter-
nal stresses, The waste, owing to unsuitable slag and other
difficulties, averages 30 per cent. of those cast. About twenty
different sizes and shapes are made to suit customers’ requirements.
The blocks are in great demand for street paving, not only locally,
but also in many foreign towns where they can be cheaply con-
veyed by water. They find their way even to Canada. ’F‘ha cost
of paving with them, exclusive of labour and freight, varies from
2s. to 3s. 7d. per square yard.

(To be continwed.)

NavaL ENGINEER ArroiNTMENTS, —The following appointments
have been made at the Admiralty : —Chief Engineers: Frederick W.
Wells, to the Victory, for the Barrosa, and Walter J. Featherston,
to the Pembroke, for the Circe, to date May 7th; William F.
Stewart, to the Sandfly, to date June 1st; Edwin J. Austen, to
the _‘P:"it{gnon. to date June 10th ; Edwin C. Carnt, to the Victory,
additional, for drawing office, to date June 23rd ; and John E,
Johnson, to the Pembroke, for the Gossamer, to &nta July 1st
James E, D, Graham, to the Hydra, and William J. Brown, to the
Charybdis, to date July 28th,
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Fig. 1—GENERAL PLAN OF MACHINERY AND PLANT IN THE INTRAMURAL RAILWAY POWER STATION

ELECTRICAL ENGINEERING AT THE CHICAGO
EXHIBITION.
(From our Special Commissioner.)
CHicaGo, Juxe 30TH, 1803,

O~ referring to the plans of Jackson Park published
upon page 376 of your issue of the 28th of October,
1892, your readers will be able to note the course of
the Intramural Railway. This is an elevated railway
worked solely by electricity, and resembles the Liverpool
Railway to a great extent. I am now in a position to
deseribe the power station of this railway, and by the
courtesy of Ml:' B. J. Arnold, consulting engineer of the
General Electric Company, I am able to send plans and
elevations of the station, showing the general arrange-
ment of the plant. In order to give a idea of the
various types of engines and dynamos installed in the
building, I have had three special photographs made, so
that I believe a person who is unable to personally visit
the Exhibition will have a fair general idea of the power
station, which is at the extreme south-east corner of
Jackson Park. The road was constrncted by the Western
Dummy Railroad Company, and on completion was
handed over to the Columbian Intramural Railway
Company for operation, and Messrs. Remington and Co.
built the superstructure of the line, which consists of
three and a-half miles of double-track, and also the
stations. The officers of the Columbian Intramural
Railway are: President, B. E. Sunny; secretary, E. C.
Ward; general manager, W. E. Baker; and the
engineering stafl consists of Messrs. R. J. Sloan,
G. K. Wheeler, and B. J. Arnold, consulting engi-
neers; Mr. G. P. Matlack, chief engineer; and Mr.
C. H. Macloskie, electrical engineer. The Power-station
Building is distant about 200ft. from the lake, and about
100ft. from the main oil tanks and the pumpintg station
which supply the whole of the steam plant in the Exhi-
bition grounds with liquid fuel brought tg.rough a pipe line

from the oil wells of Ohio. In Fig. 1 above, I give a
lan of the building showing the general arrangement,
Eut at the time of my visit, June 28th, much work still
remained to be done. The building itself is constructed |
of wood framing covered with staff, except the wall at the
back near the boilers and the chimney, which is built of
brick. The timbers have been cut as little as possible, so
that they may be of use after the Exhibition is over. In
Fig. 2, page 118, I give a cross section and also a longitu-
dinal section of the station, from which the general arrange-
ments will be gathered. The building consists of the main

annexe for the boilers; the former is 140ft. long by 80ft.
wide, and 25ft. high from floor line to the lower side of
the trusses ; the floor itself is 10ft. above the ground line,
and the basement is used as store-rooms and offices. The
roof of the engine-house is carried upon wooden trusses,
having a span of 80ft., and spaced at distances of 15ft.

structure for the steam engines and dynamos, and of an |

from centre to centre, and supported at each end by pine
posts, 12in. by 12in., which are themselves carried upon
a base formed of timber, 8in. by 8in., resting upon a
double layer of planks 12in. by 4in., the two layers being
laid with the planks at right angles to one another. The
roof of the engine-house consists of corrugated galvanised
iron fixed upon pine match ' The roof of
the boiler-house is nearly flat, and of a form very
common in Chicago. lyt is supported upon eight
trusses, each consisting of a wooden beam stiffened by
two cast iron struts and tie bars. The actual roof
covering consists of three layers of tarred roofing paper
covered with tar and gravel. The lmm.mg of the walls of the
whole building 1s covered with grooved pine lathing, and
coated inside and out with diamond plaster, which dries
hard, smooth, and white. The method of forming the
foundations is of interest. It must be borne in mind
that the whole of Jackson Park is somewhat like a sea

shore ; there 18 a great depth of very loose sand, and it

resembles the site upon which the Amsterdam Exhibition
was built. Under these circumstances it is probable that
piling is far the best for permanent structures, but the
expense would have been very serious. It was therefore
decided to excavate the sand to a depth of 3ft, 6in., which
is below the frost line. At this depth a flat surface was
obtained of such a nature that if a hole were dug it wonld
be speedily filled with sand and water. Upon this bed
were laid two layers of hemlock planks, 12in. by 8in.,
placed at right angles to one another, and thoroughly
well spiked together. This formed a kind of platform
which supported the whole superstructure. Upon this
planking a concrete block, 130ft. long by 60ft. wide and
3ft. deep was built. The concrete consisted of one part
of Portland cement and four parts of sand obtained at the
site, and four parts of broken limestone, thoroughly well
mixed, and rammed in position. As will be seen from
the section, page 115, the upper surface of this block
i1s level with the original ground line, and I wunder-
stand that the total load upon the subsoil is 700 lb.

per square foot. No special tests were made upon the

site itself, as the whole soil upon which Chicago is built
is of the same nature, and sufficient data had been already
obtained for architects’ practice in building the fourteen
and fifteen-storey buildings which are here so common.
Recent tests made by the surveyors have shown that
after all the plant was in position there was no visible
settlement of the foundations. Upon the top of the large
concrete blocks are built the foundations for the

engines. These blocks are 10ft. high, made of brick setin
cement mortar consisting of one part of American Port-
land cement to three parts of sand. The separate weights
have been well distributed over the foundations; the
largest engine is placed in the centre, and of the next two
one is placed at each end. The flooring in the engine-
house is level with the top of the brick foundations, and
when the basement is completed visitors will be able %o
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Fig. 4—COMPOUND ENGINE AND

walk through and see the boilers and condensing plant.
Upon page 114 is given a sectional elevation of the
foundations for the largest engine, which does not require
further explanation. The finished flooring is not as yet
in position, but will be ready in July. Referring now to the
plans and sections Figs. 2 and 3, pages 114, 115, the oil is
pumped by the small plant shown near the boilers from
the tanks of the Exhibition Company, and is brought
through pipes 2in. diameter laid underground. The
pumps produce a constant pressure at the burners in the
boilers of 5 lb. per square inch, and the fuel oil installa.
tion was supplied by the National Supply Company of
Chicago. Several types of burners are now being used,
and trials of relative efficiency are to be made later on,
but it is too early to give any details. The carriage of
coals to the boilers in the Exhibition would have been a
very serious difficulty, which is entirely obviated by the
use of oil.

Ten Babcock and Wilcox water-tube boilers are used.
These have a nominal capacity of 8000-horse power, but
with condensing engines will give about 5000-horse power.
All the gases from the boilers discharge into one common
flue, and by means of dampers can be allowed to pass
either directly to the chimney or to the ends of the flue,
returning to the chimney through two of Green's econo-
misers placed at each side of the main shaft. This feed-
heating plant was built by the Fuel Economiser Company
of Matteawan, N.Y. I am informed that the temperature
at the base of the chimney was only 200 deg. Fah. when
recently tested. The steam from each boiler passes
through a pipe 7in. diameter, into a pipe 14in. diameter,
which is merely a straight length across all the boilers.
No attempt has been made to use the ring system of
mains. OSteam pipes 10in. diameter are led off the 14in.
pije for each of the steam engines. Only one steam
valve is provided in the 14in. pipe, and this is at the
middle of its length, so that if an accident occurred to this
pipe close to the main valve, five boilers would be
rendered useless. The steam pipes, 10in. diameter, are
carried downwards, and run 11ndperneath the floor to points
near the engines, whence branch pipes are led to the
engines and pumps. The whole of the pipes are sup-
ported from the boilers and from the ground, as it was
not thought advisable to make attachments to the
building for this purpose. All the valves are provided
with gun.metal seats supplied by the Chapman Valve
Company.

The largest engine is placed, as previously stated, in
the middle of the engine-house. I had a special photo-
graph taken of this engine and dynamo on June 20th,
and this is reproduced in Fig. 4. At that time the
dynamo was not completed, and it will be observed that
there are no brushes upon the commutator, and that one
of the brush carriers is resting upon the shaft. This
engine is a very fine specimen of the cross-compound
Reynolds-Corliss type, and was built by the E. P. Allis
Company, of Milwaukee, Wisconsin. I have alreadv
described some of the engines bunilt by this firm and
exhibited in the Machinery Hall, so that it will not be
necessary to enter into detail here. The cylinders are
respectively 32in. and 62in. diameter by 60in. stroke, and
it will be seen from the plan that the high-pressure
engine is at one end of the main shaft, and the low-pres.
sure engine at the other, while the fly-wheel and dynamo
are placed between them. The fly-wheel is 25ft. diameter
by 24in. wide. The engine is capable of developing
2250-horse power when worked condensing, and will run
at eighty revolutions per minute. The whole design of
this Eln.nt recalls that of the Helios Company’s exhibit at
the Frankfort Exhibition. Such combinations, of course,
take up a very large amount of floor space, and it must

be somewhat difficult to obtain a high load factor for
lighting work. Here, however, the work 1s that of sup-
plying current to an electric railway, so that the load i1s
much more nearly constant and spread over a longer
period. The main shaft of the engine 1s 24in. diamecter
by 380ft. long, and weighs 55 tons. It was brought
from the works at Milwaukee upon a specially-
constructed car furnished by the Chicago and North.
Western Railway Company. The dynamo is capable
of giving out 1500 kilowatts, and 1is a multipolar
machine, built by the General Electric Company, and
we may state at once that all the dynamos in the station
are built by the same great corporation. The armature

1600-KILOWATT MULTIPOLAR DYNAMO

fixed the sheet iron core-plates.

These plates have dove-

tails d—Fig. 5—upon the inner edge, which fit into
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and well

insulated from

each

corresponding spaces [
upon the carrier. The
exterior of the core 1s
provided  with deep
grooves ¢, in which are
placed the copper bars
which constitute the
windings ; two bars, each
1jin. by din. wide, are
cach groove,

other and from the

Fig. 6—-500-KILOWATT MACHINE,

of this dynamo is 14ft. diameter, and was built up in
position, as the Allis Company had no means of dealing
with such a large piece of work, and it would have been
almost impossible to transport it to the Exhibition if it
had been built at Milwaukee. The total weight of the
revolving mass, consisting of shaft, fly-wheel, and
armature, is stated to be 200 tons. The drum or core of

the armature was made at Milwaukee, and upon it are |

INTRAMURAL POWER

STATION

core itself; the armature is, of course. drum-wound.
There are twelve field magnets, which are compound-
wound ; the construction of the cast iron frame and

method of securing the cores of the magnets

been described.

has already

Upon the commutator will be arranged

twelve groups of brushes, six in each group; all are of

carbon, and the brush-carrier itself

passes through a

hollow square sleeve of boxwood which acts as insulation.
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The machine developes 550 volts, and gives a maximum output
of 2800 ampéres. Arrangements are made by which any
commutator can be turned up in position. The engines are
run at a speed of about twelve revolutions per minute while
the work is going on, and the slide rest is bolted upon the
brush-carrier frame.

At the east end of the engine-house is installed the engine
and dynamo which are illustrated in Fig. 6, reproduced from a
photograph specially taken. This set is now in constant use,
although at the time the picture was taken the floor was still
tmﬁnﬁed. The engine is a Reynolds tandem compound
Corliss engine built by the E. P. Allis Company, of Milwaukee,
Wis.; the high-pressure cylinder is 22in. diameter, the low-

42in. and the stroke 48in. This engine has a fly-wheel
m diameter, and drives direct a multipolar generator built by
the General Electric Company. The engine will work up to

1000-horse er condensing, and the dynamo is a 500 kilowatt
machine, tﬁwnpmd is 80 -rguwlntinnl per minute. The con-

ST

Fig. 2—8SECTION OF ELECTRIC POWER STATION, INTRAMURAL RAILWAY

struction of the armature is plainly visible in the illustration,
and the ten groups of carbon brushes upon the commutator
can be regulated forlead all at once by means of the hand wheel
H, bevel, and worm gear. The brushes on these railway gener-
ators cannot be all lifted clear of the commutator together, asis
the case with the direct coupled plant in the Machinery Hall b{
the same makers, but it is necessary to turn each set bac
geparately. The field magnets cast iron frame and brush
carriers can be drawn right away from the armature upon the
bedplate to allow for inspections of the winding.

Next to the set just described, and between it and the large
engine in the middle, is placed the set shown in Iig.7. This
consists of a Hammond-Williams cross compound vertical
engine, built by the Lake Erie Engineering Company, of
Buffalo, N.Y. The high-pressure cylinder is 22in. diameter,
the low-pressure, 44in., and the stroke 86in. The speed is 112

revolutions per minute, and it is capable of developing 1000-
horse power. The cylinders are not steam jacketed at all, and

in Fig. 7 is given a section showing the arrangement of the
valves. Each cylinder has two exhaust and two steam valves.
The valves work under pressure plates, and are like the Allen
type, but each is made in two parts, one part sliding within the
other, with steam balances, but slight excess of steam pressure
to press the valve against the cylinder and against the plate.
All the valves are four-ported. The high-pressure exhaust
valves and the low-pressure steam and exhaust are provided
with springs to make them self-adjusting, The high-pressure
steam valve 1s operated by the governor, and is a plain
box Allen balanced valve, The lap of the valves is udjustable
'by means of nuts on the valve rod. It will be observed that the
excentric controls the valve through a rocking shaft and levers.
It is astonishing how fond American designers are of the rocking
shaft, a feature which finds little favour in Great Britain., In
some cases it seems almost as though designers went out of

their way to be able to add a rocking shaft somewhere or
other. t may be cobserved, however, that practice has

N
|

= ' —\

enabled them to learn that a rocking shaft needs a very long
bearing, and these are usually put in. The dynamo is a multi-
polar generator, similar to those already described, and giving
500 kilowatts. All the machines develope about 550 volts,
and I may say that about 500 volts is considered the standard
potential for electric railway work here. The commutator

has ten sets of six brushes in each set,

and the winding of the armature is as shown
in annexed sketch.

In each groove are placed four copper
bars, each Fin. by lin. well insulated E'om
the core. At the west end of the building

stands a tandem compound Greene engine,
built by the Providence Steam Engine
Company, of Providence, Rhode Island.
This engine has a high-pressure eylinder
of 20in. diameter and low-pressure 38in. diameter, and
stroke of 48in. It runs at 100 revolutions per minute

Armature Winding
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and will develope 1000-horse power, and drives by belting a
multipolar generator of 500 kilowatts capacity. The fly-wheel
1s 18ft. diameter, and the pulley upon the generator is 6lin.
diameter by 50in. wide. A two-ply leather belt is now in use,
but a three-ply belt will be substituted. It is tightened up by
an adjustable jockey pulley, which did not strike me as a ver
favourable arrangement. The present belt is not running walf:
and is evidently too light for the work, as it is stretching on
one side more than at the other. The generator has four poles
and four sets of six-carbon brushes.

Between the last set described and the middle engine is
placed a comparatively small set, consisting of a tandem com-
ound engine built by Messrs, MeIntosh and Seymoure of Auburn,
glaw York. This engine developes 400-horse power, and runs
at 150 revolutions, being coupled girect to a multipolar generator
giving 200 kilowatts. This dynamo hassix poles and six sets of
three-carbon brushes. The field magnets are compound wound,
and there is a German silver resistance coil as a shunt on
the series winding to regulate the over-compounding of the
machine. The current produced by this set is used for supply-

| i j
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Fig. 3—SECTION BETWEEN ENGINE AND BOILERS

ing seven 75-volt 16-candle power lamps in series in each car
on the railway. The switchboard is as yet in a very
unfinished state, and the connections are merely temporary.
The board consists of slate panels, and all the instruments
were made by the General Electric Company. There are, of
course, special large switches, one taking 8000 ampéres.
Current indicators of the Thomson - Houston pattern, in-
dicating respectively up to 1500, 2200, 5000, 2200, and 600
ampéres, and above these are placed five circuit breakers with
blow-out magnets, and automatic resetting device. These the
space at my disposal will not allow me at present to illustrate.

In the cross-section of the engine-house it will be seen that
the condensers and boiler feed pumps are placed at the back of
the engines, and that there is to be a gallery from which visitors
can observe the working. The water for the condensers is
brought through a vitrified sewer pipe 18in. diameter, connected
to two lengths of cast iron pipe at the lake end, and there is a
valve for shutting off in case repairs are needed. The end of
the pipe in the lake is 3ft. below low-water level, and it slopes
towards the power-house, so that the water flows to the pumps

b
OF ELECTRIC POWER STATION, INTRAMURAL RAILWAY

by gravity. The pumps take this water and raise it about
8ft., and it is delivered from the condensers to a return pipe,
also 18in. diameter, inclined towards the lake, and delivering
at a height of 1ft. above high-water level.

Although I have stated that at the time of my visit the power
station was still in a very unfinished condition, I do not mean
that trains are not being run. All the engines but the largest
were being run at the time I was there, and trains were running
at five minutes’ intervals, and I do not doubt that by the middle
of July the whole power-house will be in good order and fit
for ordinary visitors to inspect.

JUBILEE OF THE ROTHAMSTED AGRICULTURAL
EXPERIMENTS.

A_Fum':rum not only of considerable interest, but also from force
of circumstances unique in character, was celebrated on Saturday
last, when a remarkably r:iamnanta.t.iva assembly gathered in the
vicinity of the quiet little village of Harpenden, in Hertfordshire,
to do honour to Sir John Lawes and Dr. J. H. Gilbert, those emi-
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nent scientific agriculturists who for fifty years have successfully
laboured in collaboration in enriching our knowledge concerning
many of those intricate operations of nature which control the
growth of crops and other farm produce. The results of these
labours have been given to the world in a multitude of papers,
articles, and monographs, contributed to various learned societies,
and to the press at home and abroad ; moreover, an epitome show-
ing the character of the current work and its relation to past work,
as well as the average results obtained during the whole period of in-
vestigation, is circulated every year. The contents of these publica-
tions are largely made up of matter of highly scientific interest from
very many points of view, but also comprise a large proportion of
matter ?:]_ziuh, when properly appreciated and applied, is uﬁmmanaa
practical importance, inasmuch as it puts in the hands of the farmer
& means of making the very best of the natural conditions placed at
his disposal. A visit to the experimental fields at Rothamsted
demonstrates at a glance that, however well the physical condition
of the soil may be cared for, and the sowing and cultivation per-
f.nrmad, whether by manual labour or mechanical contrivances, yet,
if due attention be not paid to those invisible influences which the
Rothamsted experiments have done so much towards disclosing,
the crops which are brought forth are poor, sickly, altogether
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inferior, and unprofitable. The matters dealt with in

Rothamsted memoirs are so wide-reaching as to be indispens-
able to all in any way connected with agriculture, whilst
some are of absorbing interest to chemists, physiologists, |
meteorologists, statisticians and economists, and others of
paramount importance to the sanitary engineer. When, too,
it is remembered that the whole of this work has been con-
ducted entirely at the private expense of Sir John Lawes,
who, moreover, has founded and liberally endowed the Lawes
Agricultural Trust to insure the continuation of the experi-
ments after his death, whilst Dr. Gilbert has devoted the
whole of his life to these investigations, it is not difficult to
realise the fervour and sincerity of the oration accorded to
Sir John Lawes and Dr. Gilbert when at the celebration of the
jubilee of the Rothamsted experiments on Saturday last,
they were the recipients of innumerable congratulatory
addresses from learmed bodies, both British and foreign,
and were presented—Sir John with his portrait, Dr.
Gilbert with a silver salver; whilst a granite memorial, erected
in front of the Rothamsted Laboratory, and bearing the
inscription, “ To commemorate the completion of fifty years
of continuous experiments in agriculture, conducted at
Rothamsted by Sir John Bennet Lawes and Joseph Henry
Gilbert, A.0. MDCCCXCIIL.,"” was dedicated by the Right |
Hon. Herbert Gardner, M.P. The proceedings on Saturday

were the result of a movement initiated by the Prince of

Wales, who, in March last, set on foot the Rothamsted

Jubilee Fund, which has provided the memorial and gifts

just enumerated, and the accompanying addresses {rom the

subscribers to the fund, to Sir John and Dr. Gilbert, signed

by the Prince of Wales, and presented by the Duke of

Westminster. Amongst the other addresses, the Duke of

Devonshire presented those from the Royal Agricultural

Society ; Dr. Michael Foster, from the Royal Society; Dr.

Armstrong, from the Chemical Society; Professor Stewart,

from the Linnean Society; Professor Kinch, from the Ciren-

cester College ; whilst two were presented from French

Agricultural Societies, and congratulatory messages arrived

from the United States and Canada. Commendatory and

congratulatory speeches were made with each presentation ;

and after graceful replies from Sir John and Dr. Gilbert, the

brilliant and B.EI'EEB.EIE proceedings, appropriately conducted

in the open, were terminated by the usual votes of thanks.

A LARGE LOG BAND BAW.

By the engravings above and on page 120 we illustrate a |
a very large band saw recently put to work in the saw mills
and joinery of Messrs. Illingworth and Co., Leeds, by Messrs.
J. Sagar and Co. Itis intended for rapid work, chiefly on
large squared timber. It carries saws up to 9in. in width on

ulleys 8ft. in diameter, the lower one being the driver, and |
geing made very heavy, contrary to usual practice, and acting |
as a fly-wheel. This bottom pulley is cast iron, and designeg
with splayed spokes to withstand side strain when cutting,
and to allow for unequal contraction in cooling. The top |
pulley is a built-up wheel of iron and steel with stuggereg
spokes. The top and bottom pulley shafts are steel, 6in. in

diameter in the centre, and they are carried in pivoted bear- |

ings as shown in detail in Figs. 1, 2,and 3. The speed of saw is
6500ft. per minute. The tension arrangement is patented,
and is made very sensitive, the levers resting on steel knife

edge bearings as shown. There is also provision, as seen at

MESSRS. J. SAGAR AND CO., HALIFAX, ENGINEERS
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Figs.1and 2, for canting the top saw pulleytogive the saw more
or less tension on the tooth edge. There is also a cross-line
movement to make the saw run in any position on the wheel.
The feed motion is driven by variable friction discs, and can
be set to saw logs up to 5ft. diameter, at from nothing to
forty lineal feet per minute. This feed gear is seen in the
perspective view, Fig. 4 below, and the position of the driven
roller on the discs is controlled from above by a hand lever
near that which moves the belt, and also that which thrpnx-b
the feed into or out of gear, or gives a quick return motion,
this being done by a paper roll running between two friction

1
|

1
I
1
'|* i rII
N FL

|

\ |I|=!' |
-I"'

|
|I||l_I |-I '

Al

:'||'I| |i|l. i

......

\\IIIIIIIlHiillillll!lilllmlllllllllHIIIIIII'IHIII!Hillllll'lll||

i

|

- i £ 3
AR L e
cCALE OF FEE T

il

|

L
_

R il ek i
P |
o it
L o
b L e | e | e
I

Il” m 1H|.

|
|

m

.
. l

\

141 L] l:]l LIIIL!”“

[T

-

—

—

——

———
. —
—
e —
[ —
—

being that to which the rack is connected. The frame is
made of steel, “ girder " section. There is a patent *off-set"
motion to the carriage, which, by connected cams at the two
ends, moves the tables on its axles, so that when running
back the timber is entirely clear of the saw. The machine is
provided with five uprights or brackets, to which the dogs
for gripping the timber are attached. These uprights can be
set forward simultaneously, or each or any of them can be
set up separately, so that in sawing crooked timber each
upright can be set dead to the stick, and then the whole set
forward simultaneously as much as may be required. The

Fig. 4 -EIGHT-FEET LOG BAND SAW.—FEED GEAR

rolls. The action appears to be quite certain, and experience
with other machines in which these friction rollers have been
used has not shown any deficiency in this respect. The
saws at present running on the machine are No. 16 gauge,
and the waste of wood over each cut is a shade over 4in.
The saw pulleys have no flexible covering of any kind. The
saws are working directly in connection with the metal face.
A scraper is provided to clear the bottom saw pulley of any
sawdust or other material which may adhere to it. The
bearings are of great length, and lined with anti-friction

gel-up motion acts very exactly, the workman knowing to
#yin. how much he has set the log forward. This is done by
means of a ratchet lever which works between stops on &
quadrant, each stroke of the lever giving sin. move of the
table. In shifting the log forward it does not slide on the
sane surface as the uprights. There is an arrangement by
' means of which the whole of the uprights can be quickly
returned to the back of the table. The rails on which the
| carriage runs are planed. The setting-up gearing for the
| uprights is made of steel. The return motion of carriage

metal. They are on the ball-and-socket principle. The saw | may be arranged at any required speed up to 150ft.

guides are so constructed that the last board of the log need
not be more than 1}in. thick. The carriage and table is

made almost entirely of steel and iron, the only timber in it

minute. There are several points in this machine which
‘ make it specially worthy of notice, as will be seen from the
engravings. We recently saw it at work cutting twenty-two
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African mahogany logs into slabs, and giving a good surface | that of the outside pressure due to the height of the liquid

at the rate of 15ft. per minute. A lower rate, however,
becomes necessary when nearing the centre of some of these
logs, where the wood is very woolly or stringy, and the saw
likely to run. There is plenty of room for the ready removal
of the slab cut off, and for the examination of the surface
opened out. We believe this is the largest band-saw at work
in this country. The total weight of the whole of the
machine and its parts is over twenty tons.

A =

SINKING AND DRIVING IN WATER - BEARING
STRATA WITH THE AID OF CONGELATION.

Tar Poetch method of freezing water-bearing measures
and quicksand comprises the putting down of tubes into the
soil to be frozen, and of causing to pass through them air or
a liquid cooled down below freezing point. The former, how.
ever, has the disadvantage of low efficiency, and the latter of
being necessarily incongelable. Atthe temperature at which it
is made to circulate through the tubes it causes much trouble
if the slightest crack in the tubes or want of tightness in the
joints permits the liquid to escape into the soil and commu-
nicate thereto its incongealability.

To avoid these difficulties, M. A. Gobert, Ingéniew
Honoraire des Mines, of Brussels, who has put down some
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shafts in water.bearing strata at the Lens Colliery in the
north of France, substitutes for the incongelable liquid,
cooled down below freezing point, liquid ammonia, anhydrous
or nearly so, which is sent into the tubes at a temperature
above freezing point. The liquid ammonia vaporises in the
tubes, producing an intense cold, which freezes the water-
bearing measures or quicksand outside.

The same ammonia is used indefinitely, being made to cir-
culate through the tubes by a forcing and compressing pump,
which therefore constitutes with the tubes a complete refri-
gerator, thus leading to a considerable saving in plant; and
the cold produced is more intense than that obtained with an
incongelable liquid cooled down below freezing point.

A great advantage claimed for this method is that the
pressure inside the tubes can be varied so as to slightly exceed

column. It has been found by experiment that a tempera-
ture of - 35 deg. C. corresponds with a pressure of 09
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COLD IRON PILE HEAD SAW

atmosphere; - 32 deg. C. with the atmospheric pressure :

- 30 deg. C. with 1-15 atmosphere: —25 deg. C. with 146
atmosphere, and - 20 deg. C. with 1'84 atmosphere.

By working with a temperature of — 32 deg. C., the pres-
sure of the gas is equal to that of the atmosphere, and there
18, it 1s claimed, no fear, even in the event of a erack or want
of tightness in the joints, of the ammonia ocozing out into
the soil. As it is easy to ascertain the level of the water
round the tubes, the pressure inside them can be regulated in
accordance.

The tubes are closed at the bottom and have two necks at
the top, one for receiving the pipe which introduces the
liquid ammonia, and the other that by which the gas is taken
off to be again condensed into liquid. The joints have
hitherto been made by screwing one length of tube into
another—a practice which fails to secure tight joints, and
also weakens the tube at the joint, so that they often break
off there, when withdrawn from the soil after having served
their purpose.

To obviate these defects, M. Gobert has devised the two
forms of joint shown in the annexed sections. The ends of
the tube lengths are threaded internally, so as to be screwed
upon an internal ring, thus preserving almost the full thick-
ness of metal, while at the same time leaving the outer
surface uniform for easy withdrawal. The ends of the tubes
are turned, not perpendicular to the sides, but bevelled or
hollow curved like the gland of a stuffing-box; and for the
larger sizes of tubes a flange of dovetail section is formed on
the joint-ring. The effect of this arrangement is to produce
two grooves, of internal dovetail section, between the dovetail
flange of the ring and the ends of the tube lengths, to
receive lead or other washers, which are compressed tightly
by the screwing up, thus forming a perfectly tight joint. For
the smaller sizes of tubes, the flange of the joint ring is
dispensed with, the ends of the tubes, however, being turned
with a bevel, or convex or concave bevel surface, thus forming
a single dovetail groove for receiving the lead or other washer,

MACHINE FOR CUTTING OFF HEADS OF IRON
PILES,

AXOTHER advance in sawing cold metals has been made in
connection with the piles for Dover Pier, now in the course
of construction by Messrs. Head, Wrightson, and Co.,
Thornaby. The machine, of which we give an illustration, is
one designed for the above firm by Messrs. Isaac Hill and
Son, Derby, and is built to suit the peculiar requirements of
the undertaking. It is necessary, in the first place, that the
tops of the piles should be cut off square, and all to the
same level,

The machine is attached to each separate pile to be cut by
a belt or clamp, adjusted to the pile by means of setting-up
screws. On this belt or clamp the machine swivels to Any
required position, and is then locked. The saw travels
towards the centre of the pile, and cuts one-third part away
al each operation, so that each pile requires three cuts to
level the top of it. It is built for manual power, and is
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i This seems to be a curiously bad ement. A cast iron | in the boxes. This connection appears deficient in area:

E"mdad with fly-wheels and double handles, also with lifting
for removal from place to place.

The machine illustrated was selected from designs asked
for by the contractors. The teeth of the saws are ned
by Hill's patent automatic sharpener, a most useful tool, of
which t numbers are in use. Our illustration shows the
main features of this.

THE ZELL BOILER AT THE CHICAGO
EXHIBITION.

OF the Zell boiler there are placed in the Exhibition seven
boilers rated at 350-horse power each, and two others rated at
200-horse power each, making in all 2850-horse power. The
boiler is made by the firm of Campbell and Zell, at Locust
Point, Baltimore. Fig. 1is a longitudinal section, Fig. 2 a
front elevation, and F'ig. 3 a rear elevation of a pair of 350-

bearing plate shaped to under surface of drum delivers the
pressure to the brickwork. At the front end the water leg
rests on rollers and u« machined cast iron bearing plate, so as
to give freedom for expansion. This bearing plate is inclined
parallel to the tubes. It would seem that a horizontal ;l)::cte
would be more suitable, as the inclined support throws a back
thrust on the bearing at the rear water leg, and besides
necessitates the lifting against gravity of the whole front half
of the total weight whenever expansion occurs.

.|
Ao

horse power boilers, the latter two drawings having the front
plates and back wall removed to show the tubes, &c. The
section shows an ordinary firebar grate for solid fuel, but at
the Exhibition this is removed, and crude oil is burnt by help
of burners supplied by the Chicago National Supply Company.
The brick or ‘“tile’” partitions run transversely across the
tubes, so that the flame and hot gases first ascend, are then
drawn downwards, and once more ascend to escape to the
chimney through the breach seen in the section placed at a
level above that of the back end of the waterdrum. The flow
of mixed water and steam is delivered into the front end of the
water drums, of which there are three in each boiler, each 2ft.
6in. diameter, and 21ft. long. The feed is supplied to the back
end of these drums, and the water level is kept up to two-
thirds or three-quarters of the drum diameter at its front
end. As these s slope at the same inclination as the
tubes, nearly the whole of their volume is filled with water,
leaving only a small steam space in the top front corner.
Here the separation of water and steam occurs, the steam
rising into the header boxes for the two rows of tubes which
lie horizontally above this drum. These tubes are super-
heaters, or more probably in actual action heaters which
evaporate the priming water and the steam. They
deliver the steam to the steam drum, which is 3ft. 9in. in
diameter, and 24ft. long, and which is placed transversely
across the back ends of the water drums and at a level Tft.
above them. This steam drum is connected to the rear end
of each water drum by a 4in. external diameter wrought iron
tube placed inside a cast iron flanged pipe. In the pair of
850-horse power boilers set together in one battery, the steam
drum stretches over both boilers, and it is thus supported by
six of these cast iron pipes. The object of enclosing the 4in.
wrought iron tubes in the cast iron pipes is twofold ; firstly,
to avoid any of the load being transmitted through the
wrought iron tubes and their joints ; and in the second
Etm. to protect these latter from being played over by the

ot gases. These tubes are filled with water to near their
upper ends, but their top joints with the steam drum are in
steam alone, and therefore require this protection from con-
tact with the hot gases. The mud drum at the foot of the
rear water leg is 1ft. in diameter, and is not continuous over
the two boilers as is the steam drum.

The generator tubes are of wrought iron, 4in. outside
diameter, and 18ft. long inside the headers. In the 350.
borse power boiler there are 224 of these below the water
drums, besides 28 horizontal superheating tubes overhead
15ft. 8in. long. In the 200-horse power boiler, 120 of the
generating tubes, of the same dimensions, are provided, along
with a corresponding number of superheating tubes.

The back water leg rests on the mud drum directly and
solely, and thus the whole weight of the steam drum and

- 43in. safety valves are
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The water leg of the Zell boiler is made up of similar
sections or boxes, illustrated in Fig. 4. Each box takes the
ends of four tubes, and opposite these ends in pairs are two
hand holes of oblong shape. These hand holes have inside-
ointed corners—the joint surfaces being milled—and the

Its are dovetailed in the metal of the covers, and do not
pass through it. The boxes are connected with each other

more than half the weight of the rest of the boiler is trans-
mitted to the foundation through this mud drum transversely.

vertically by short lengths of 4in. wrought iron tube, which
are roller expanded into the holes drilled for their reception

near the top row we find the flow from 96 generator tubes
4in. diameter passing up through only eight tubes, also of 4in.
diameter. The escape of steam and the flow of the water
must be here seriously throttled.

The main steam valve is mounted on the top drum, as are

FiC.&¢

On the 350-horse power boiler two
provided ; on the 200-horse power

also the safety valves.

| boiler one valve only 5§in. diameter.

BERMUDA.—From a report just issued by the Colonial
of *“ the still vexed Bermoothes,” it is satisfactory to find that the
settlement is in a prosperous condition. We must not expect a
great deal in the way of expenditure on public works in so compara-
tively small a dependency, but an increase of over eleven hundred
pounds has been incu in the matter of roads, With the excep-
tion of one thonsand pounds, the amount of the original liahility of
the causeway debentures of nearly twenty thousand pounds has
been refunded, while fourteen thousand pounds has been spent in
the construction of a new Government house. As future
undertakings of a public character, intended for the
improvement and benefit of the Colony, the local Legislature has
lately authorised the Government to borrow forty thousand
in connection with a proposed improvement of certain of the West
End ship channels, leading into Hamilton Harbour, It is
to raise the money either in the settlement or at home, and to
make provision for the creation of a sinking fund by the investment
of an annual sum of a thousand pounds, the first instalment to
become payable in London three and a-half years from the date of
the issue of the stock. The importance—in fact it may be stated
the necessity—for improving the local navigation may be inferred
from the circumstance that so soon as the contract for d i
the channels is concluded, the facilities for communication wath the
United States will be tly enbanced. Directly this public

| work is fairly launched, the company whose ships now ply
| between New York and the Colony havj; given the Eomt
| to_understand that they intend to have a steamer built which
| will be able to perform the voyage between the

_ in -five
uours, instead of seventy as at present. One of the results of this
accelerated intercommunication will be to considerably increase the

| popularity of Bermuda as a winter resort. At present the greatest
drawback is the time occupied in the vo to and from New York,
and the unpleasantness of the in com small

steamers in the winter months. It is also reasonably

that, when the channel improvements are completed, a direct com-
munication may be established between the ﬂcﬁun and the mother
country—at any rate in the winter season. an established
route would not only be advantageous to our

many people of delicate constitution, to whom the English
in winter 1s umgaﬁing:i trying. The author of the report
that, in his opinion, the climate of Bermuda would prove
beneficial to invalids than that of the Madeiras. The cause of
prosperity of last year indicated by the revenue returns,
Ing to the same authority, is due to t eincreasing popularity of the
islands among the inhabitants of North America, it
the recent tanff legislation in the States, which appears to induce
the citizens of that country—when visiting such as
—to take the _upportunitéoof replenishing their wardrobes. TI
general condition of the Colony may be summed in the words
of the report: that while on the one hand thun? little realised
wealth, on the other there is no practical poverty in it.

E
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RAILWAY MATTERS.

TaE receipts from the New South Wales Government

railways and tramways show a net profit for the year of
£1,250,000.

THE Tunisians are greatly exercised in their minds
that the convention has not been voted for their new system of
rallways. Great indignation has been expressed, and it has been
%atgnninad to orgamse public meetings and send delegates to

aris,

Tar J ﬂ.rp&neaa railways have 206 locomotives, of which
200 are of English construction, four of German, and two of
American. The variety of design is already very great, there
being no less than twenty-four classes in these 206 engines, or an
average of less than ten locomotives to a class,

A PROPOSAL to construct a railway from Delhi to
Bhatinda, and thence to Bahawulpore, was made some time since.
A careful survey of the first portion of the proposed route, from
Delhi to Bhatinda, is now almost completed, and, Iadian Engineer-
ing says, a London firm has asked the Government for a concession.,

A sERIous railway collision occurred in Paris on
Wednesday evening. A passenger train from the Courcelles
Station was making the circuit of Paris on the Ceinture line, when
it came into collision, near the Charonne tunnel, with another train
that had left the Gare du Nord and was proceeding in an opposite
direction. Fifty-nine persons received contusions or were other-
wise injured.

A sum of half a million, acecording to Russian accounts,
lias been assigned by the Minister of War for the construction of a
railway, which is intended to connect the station of Moulta Kara,
on the transcaspian railway, with the port of Knasnovousk. In
future, therefore, the terminus of this line will be changed, and
the port of Ouzoun-Ada will be no longer used, as it has been
proved to be inconvenient and even dangerous at times.

Tae London and North-Western Railway Company
announce that, beginning on the 1st inst., refreshment and dining
cars for first and third-class passengers will be run in the corridor
train leaving London, Glasgow, and Edinburgh at 2 p.m. each
week day, and between London and Edinburgh, in addition to
those now in use between London and Glasgow. Corridor vehicles
connected with these dining saloons at Preston will also be run
between Lirer&mnl and Edinburgh and Glasgow, and between Man-
chester and Edinburgh and Glasgow,

Tae South-Eastern Railway Company has obtained
Parliamentary powers enabling the directors to advance money to
persons of all ranks in the company’s service to assist them to
}[-\urchase their dwelling-houses, whether freehold or long leasehold.

he rate of interest payable by the borrower is to be 4 per cent.
per annum, and the time for repayment is to spread over a suffi-
cient number of years to meet tg?a convenience of the borrower,
No fees whatever are to be charged beyond the actual costs out of
pocket, not exceeding two guineas, axciusiva of stamp duty.

SoME newly-designed third-class carriages have just
commenced running on the extensive railway system of the
Compagnie Paris-Lyon Mediterranée. They are 38ft. in length
and 6ft, 6in. in height, and are provided with slightly sloping
seats, which are upholstered in horsehair. All the carriages are
divided into seven compartments, of which one is reserved for the
use of ladies, and another for smokers. They are furnished with
compressed air brakes, lighted with gas, and are mounted on three
axles in order to diminish as much as possible all jar and vibration.

WE regret to record the death, at the age of fifty-eight
{Eﬂl‘ﬂ, of Mr. .John Edward Macnay, who, for the last seven years,
s been treasurer of the North-Eastern Railway. He was con-
nected with the old Stockton and Darlington Railway, which was
absorbed by the North-Eastern, and of which his father—the late
Thomas Macnay — was the well-known secretary. Mr. J. E.
Macnay was, after the amalgamation of the companies, assistant
secretary of the Darlington Committee of the North-Eastern
Railway, and afterwards secretary, there being for a number of
years after the amalgamation a separate working arrangement of
the Darlington section,

In his report to the Board of Trade on the collision
which oceurred on the 27th of May at the north end of Darlington
—Back Top—station, on the North-Eastern Railway, Major-General
Hutchinson says:—* As the North-Eastern Company have never
applied for or received any exemption from block working as
regards Darlington Station, they bave been habitually disobeying
the order, issued in January, 1891, with regard to the present mode
of working a large number of trains running into that station, and
to this disregard of the order their very serious attention should be
drawn. To guard against the occurrence of a mistake such as led
to the present collision, it is very desirable to give the signalman in
the east cabin electrical or mechanical control of the southernmost
up home-signal worked from the north cabin. Had such control
existed, this signal could not have been lowered without the co-
action of the east cabin signalman, who, being aware that the
Tebay train was standing at the platform, would have kept the
signal at danger.

I'rom the experiments which have been going on for
the last ten years in the Forest School in Dehra, it appears that
the Himalayan cypress is one of the most durable of Indian timbers,
Specimens of various kinds of wood, each the size and shape of a
metre-gauge railway sleeper, were planted perpendicularly, with
half their length under ground and the upper portion exposed to
the atmosphere. Most of them were put down in 1881, and a few
subsequently at different times. One by one the softer and weaker
woods disappeared under the attack of rot and white ants, and a
short time ago, when the surviving posts were dug up, it was found
that out of thirty-nine common Indian timbers three only were
still sound. These were Himalayan cypress, teak and anjan, which
had been exposed for ten, nine, and seven years respectively. So
far as the experiment went, therefore, Himalayan eypress showed
the best result. The Indian Engineering reports that of the remain-
m%' timbers mango gave way in three years, while chir and hill oak
only lasted for six. It is evident, therefore, that the conditions

under which the experiment was conducted were anything but
favourable for preservation,

WaeN the Blackguul, St. Anne's, and Lytham Tram-
ways Bill came before the Earl of Morley's Committee on the 27th
ult., in the House of Lords, considerable discussion arose on the
Lmrnpoua! of the chairman to insert the new model clanses drafted
by the joint committee of the two Houses which sat recently to
inquire into and report upon the question whether the grant of
statutory powers to use electricity ought to be qualified by any
rohibition as to earth return circuits or by any provisions as to

eakage or induction. The representatives of the National Tele-
phone Company asked that there should be certain modifications
in the clauses if adopted, and the representatives of the London
and North-Western and Lancashire and Yorkshire Railway Com-
panies, who had “agreed " clauses in the Bill protecting their
gresgnt electrical a?'stamu of signalling, protested against being
eprived of those “‘agreed” clauses, an being left to the sole

protgac!::?‘n of the of Trade. In the result the railway com-
panies W clauses were struck out, and the model clauses
recommended by the committee inserted with the modification
the result of which was to give power to the Board of Trade to
extend, if they thought it expedient and reasonable to do 80, the
three years fixed as the time within which every electricity-using
company should be required to insulate their systems y the
:td:cr_hnn of the metallic return before being able to take .
ings in respect of interference against the promoters of a B;ll

NOTES AND MEMORANDA.

Tae Bombay officer of health protests against the
decision of that corporation to adopt means for the utter destruc-
tion of the crocodiles. He says they are the best and only scaven-
gers possible of the water reservoirs in which they dwell ; as they
clear away all decomposing animal and vegetable matter, all ob-
noxious substances which there are no human means of removing.

ONE of the most remarkable illustrations of progress
in electrical appliances is electiolytic painting. Hitherto, if copper
or other metal had to be deposited eclectrically, a bath of solution
was needed. Now all this is changed, and Electricity says a ship's
hull can be plated as easily as a spoon or teapot. Instead of a
bath, insoluble salts, ground to a fine powder and mixed with
water, are used. This mixtureis painted on the metal to be plated
by a fine wire brush, to which one pole of a dynamo conductor is
attached, the other pole being connected with a plate. Not only
pure metal but all sorts of alloys can be used,

M. RarrarD, writing to the Société de Physiqué with
reference to the recent proposal for making glass for arc lanterns
corrugated on both sides, mentions that in 1879 Breguet supplied
thirty large lamps for the Havre Harbour works. At first the
lantern glass was painted white : but as this obscured the light too
much, he had the idea of replacing the glass by two sheets of the
ordinary corrugated glass of commerce, placed with the corruga-
tivns at right angles. The ZElectrical Engineer says this had the
desired effect ; the lantern became luminous over its whole surface,
and the deep shadows were softened. The only objection is that
the ground and object present a slightly mottled appearance, but
this inconvenience was of no importance with the heavy work
done in the shops.

SEVERAL novel features of construction will appear in
the new building of the Manhattan Life Insurance Company, in
the course of erection in Lower Broadway, New York. e great
structure, as described in the Scientific American, will have a steel
skeleton frame, and will tower aloft to an elevation of 300ft, above
the curb line, The supporting piers of the building are to be sunk
to bedrock by what 1s known as the pneumatic process. The
reason for the employment of this plan is that the soil isa fine sand
for a depth of about H0ft. overlying the rock. It would be a great
risk to build so heavy a structure on the sand, and to excavate to
such a depth would very likely result in undermining neighbouring
buildings, especially as the soi1l is very wet. The difficulty is to be
overcome by sinking pneumatic steel caissons, fifteen in number,
by the same means that are often employed in laying the founda-
tion for bridges, and which was used in connection with both
towers of Brooklyn Bridge. When the caissons reach bedrock, the
workmen inside level the rock, so as to give a firm bearing, and
then fill in with concrete, so that the space from the top to the
bottom of the caissons is solidly filled, and upon these piers in turn
will be placed huge cantilevers, from whiﬂfl’ will be built up the
skeleton steel structure of the building.

THE metric measures are in general use in Russia in
scientific literature. They have also been adopted by the Mining
Administration in all its publications, while the practical and com-
merical world, the railway and water communications engineers
are using the decimal divisions of the Russian sagbne—7 English
feet. Professor Petrushevskiy, who has advocated since 1868 the
adoption of metrical measures, has published a scheme of metric
measures, as near as possible to the present Russian measures, so as
to make them easily acceptable to the population. The change is
facilitated by the fact that the Russian sagine is very nearly equal
to 2m., and the versta is nearly equal to the kilometre, and the
desiatina differs but little from the hectare. The system proposed
by Professor Petrushevskiy is both plain and at once intelligible,
It is, Nature says, that the new sagine shall be equal to the double
metre—0'9374 of the present measure—and that a half sagbne,
equal to 1 m., shall be divided into 20 vershoks—5, ¢cm. are equal
to 11248 of the present vershok. Also that the new versta shall
be equal to the kilometre—-09374 of the present versta—the small
desiatina to the hectare and to 09153 of the present desiatina ; the
big cube to 10 cubic metres and to 1-0296 cubic sagénes ; the small
vedro to 10 litres and to nearly four-fifths—0°0131—of the present
vedro ; the big measure—1 litres—to nearly 5—4-795—tehet-
veriks ; and finally, the big pound—500 grammes—equal to 1221
Russian pounds,

IN & note on the marvellous accuracy of a battleship's
movements, Admiral Colomb mentions the ship Edinburgh, one of
the Mediterranean fleet, and says:—'‘ Her turning powers were
measured so as to fix her position at the moment the helm began to
move, and when she had turned an eighth, a quarter, three-eighths,
and half a circle. She was turned three times to the right and
three times to the left, under the same conditions, at a pormal
speed of ahout twelve knots, The result was that, including
all errors of observation, chords drawn from the point of start-
ing to the points given above did not vary in length for the
eighth of a circle turn more than 22 yards in 335; for the
quarter-circle, more than 25 yards in 565; for the three-eighths
of a circle, more than 25 yards in 687; and for the half-circle
more than 64 yards in 716. The angles that the chords formed
with the original course of the ship did not vary, for the first
chord, more than one degree in 13; for the second chord, more
than two degrees in 33 ; for the third chord, more than two cfﬂg'raes
in 53 ; and for the fourth chord, more than two degrees in 75. As
to the times occupied, the accuracy is, perhaps, still more remark-
able. The ship turned the eighth of a circle in 66 seconds, with a
variation of only three seconds; she turned the quarter of a circle
iIn two minutes and one second, with a variation not exceeding
five seconds: she turned the three-eighths of a circle in 2 minutes
and 58 seconds, with a variation not exceeding seven seconds : and
she finished the turn of half a circle in 3 minutes and 54 seconds,
with a variation not exceeding eight seconds of time, 1 have never
known this acccuracy of movement controverted by an experi-
ment. It is equally present in the battleship and in the steam
pinnace which she carries on her deck.”

AT a recent meeting of the Edinburgh Royal Society,
Dr. H. R. Mill communicated a paper on the physical geography
of the Clyde sea area. He considered specially the question of the
distribution of temperature, discussing the observations made by
the Scottish Marine Station staff on the West Coast of Scotland for
March, 1886, to October, 1888, along with some other earlier and
later observations made by Mr. J. Y. Buchanan and the Fishery
Board for Scotland, In the North Channel, between Scotland and
Ireland, the temperature was uniform from the surface to the
bottom because of the action of the tides in mixing the water.
The yearly average of the temperature of the Channel water was
2 deg. higher than that of the air of the Mull of Cantyre. The
air temperature reached its maximum in the end of July, while
the water temperature was greatest in the middle of September.
The temperature varied greatly from surface to bottom on the
broad shallow which stretches i;'nm Cantyre to Galloway, except
at the time of the annual minimmum, when it became uniform. Tﬁe
Channel water mixes there with the water from the great Arran
basin. In that basin the temperature is the same from the surface
to the bottom at the spring minimum in March, the lower layers
being only slightly affected during the year—most so at the
autumn maximum. The surface layers heat and cool rapidly ;
but the nvamg& temperature of the whole is always lower than
that of the Channel, except for a month at the s ring minimum.
The maximum temperature in the basin occurs in October., In the
more icolated sea lochs, such as Loch Fyne and Loch Goil, the
absence of oceanic influence is more marked. Thus in Loch ne,
though the temperature is nearly the same as at other places at
the minimum period, it is colder during the rest of the year, and

the difference between the surface and bottom temperatures is
more marked,

MISCELLANEA.

Tur Cleveland Bridge and Engineering Co. has been
formed into a limited concern, with a capital of £25,000 in £10
shares. They will carry on the business of engineers and contractors
for and manufacturers of iron and other bridges, and also the trade
of iron manufacturers,

AmonG the papers to be read during the next session
of the Institution of Electrical EnEinaars, will be one on ““The
Electrical Transmission and Distribution of Power at Niagara

Falls,” by Professor Genr%a Forbes, F.R.S.; and a paper upon
““The Electric Lighting of the City of London,” has also been

promised by Sir David Salomons, Bart., Vice-president.

AN interesting and important report to the Hornsey
Local Board has been prepared by Mr. T. De Courcy Meade,
M. Inst. (", E., on the compulsory provision of intercepting traps to
house and other drains, and on the testing of new drains by water
test, and subsequently by smoke test. The report is accompanied
by engravings, which illustrate the question in a manner useful to
the members of the Board.

ArTER negotiations, which have been in progress since
November last, a Special Committee of the Portsmouth Town
Council have decided to recommend the purchase of the local water
supply by the town. The directors of the company have reduced
the amount of purchase from £1,100,000 to £1,005,000, which they
have agreed to take in Corporation 3 per cent. stock., The Com-
mittee propose that, with the consent of the Loecal Government
Board, the money should be borrowed and its payment extend
from ninety to 100 years.

Tue first-class protected cruiser Theseus, noticed in
this column in our last issue as being ready for delivery from the
works of the Thames Ironworks at Blackwall, is to be taken over
by a navigating party from H.M S. Pembroke on the 12th ipnst. for
transport to Chatham Dockyard, where she is to be armed and
nnmp’ated for commission, £10,000 baving been provided for that
purpose in the Naval Estimates for the current year. The Theseus
15 the last of the cruisers of her class to be delivered under the

provisions of the Naval Defence Act of 1889,
Trr reconstruction of her Majesty's battleship
Monarch, the oldest armouared vessel in the Navy, is proceedin

apace at Chatham Dockyard. As she is to be fitted with new an

owerful engines by Messrs, Maudslay, Somns, and Field, of
hamhath, this will involve the pulling to pieces of the stern
portion, but when completed she will be one of the most powerful
armoured ships of her class. The cost of the alterations to be
made in her will be close upon £100,000, The Monarch was built
at Chatham Dockyard twenty years ago, and took part in the bom-
bardment of Alexandria in 1882,

O~ the 28rd of last month the official inauguration of
the Maritime Canal of the Basse Loire took place. is work was
commenced just eleven years ago; but very little progress was
made—except a brisk start—until 1886, as the funds were not
over-abundant. For the two following years after that date, the
undertaking was vigorously pushed forward. It was during that
period that the hardest part of the task was accomplished, which
was the construction of the great Migron dam. The length of this
work was close upon three miles, and it was a matter of some
difficulty to make it stanch. An advance of £180,000 from the
Chamber of Commerce of Nantes in 1889 paved the way for the
speedy and successful termination of the enterprise.

AN oil launch has recently been sent by Messrs.Vosper
and Co. to Sir James Calquhoun, of Loch Lomond. She 1s a
handsome 30ft. boat, built of teak, has a nice cabin 6ft, long, and
this is continued over the engines, which are placed aft. This not
only gives a good cabin, but a 7ft. cockpit also. There is 6ft. of
deck, on which the steering wheel is placed, with voice-tube to
the engine-room. 'The boat is also fitted so that one man can both
drive and steer, The engine is six brake horse-power, and drives
her over seven miles per hour. The firm has now, we are
informed, a similar boat under construction, and several engines
for boats being built in various parts of the world, the engines
being of the Roots type.

IN their half-yearly engineering trades report, Messrs.
Matheson and Grant say:—“The decline in trade during 1892
culminated in the spring of this year, but since that time there
have been signs of recovery in many branches, and this improve-
ment seems likely to continue and extend. The falling off in the
demand for all kinds of engineering material has been the more
marked, because of the peculiar combination of causes. Enter-
prise in South America had already been arrested by the failures
of 1891-2, when the financial difficulties of Australasia reduced
greatly the purchasing power of all the Colonies and developed
into the bank failures of the present year. Since then Eastern
trade has been embarrassed by the uncertainties of the silver
question, which cloud the future. The metal markets have been,
and still are, more unsettled than for many years past.”

ARRANGEMENTS have now been completed for the
Royal Agricultural Society's fifty-fifth annual country meeting,
which will be held at Cambridge, on Monday, June 25th, 1894,
and four following days. The implement yard and dairy will be
open on the previous Saturday, June 23rd. The final dates for
the receipt of entries for this meeting will be as under :—Imple-
ments, &c.: Saturday, March 3lst, 1894 ; post entries, Saturday,
April 7th. Live stock, poultry, and produce: Tuesday, May 1st;
post entries, Saturday, May 12th. e detailed regulations as to
the exhibition—not for competition—of implements, machinery,
seeds, roots, manures, and other articles, and as to the prize sheet
for live stock Eﬂuft , and produce, will not be settled until after
the recess, The fol owing among other prizes for competition at
the Cambridge meeting have already been settled by the Council
—JFixed oil engines, of 4 to 8 brake horse-power, £50 and £25:

ortable o1l engines, of 9 to 16 brake horse-power, £50 and £25 :
orse-power machine for distributing Bowillie Bordelaise or other
mixture on potatoes, £10; machine for distributing insecticides
and fungicides ug_nn fruit trees and bushes, £10; sheep-dipping
apparatus, £5, he regulations for the triale of oil engines are
now ready, and a copy will be sent on application to the secretary,

A cOMPREHENSIVE scheme for street improvements in

London, accompanied by maps and sketches, illustrating the
anmp!es on which the scheme has been prepared and the reasons
or their adoption, by Mr. Arthur Cawston, A.R.I.B.A., has been
published by Mr, Edward Stanford, Charing Cross. Mr. Cawston’s
central idea is this :—“ That a comprehensive scheme, not
necessarily his own scheme, for the improvement of the streets of
Londnn,' should be devised, and that immediately ; that in its
elaboration the advice of experts most competent to give it should
be retained, so that the plan should not only be the most practicall
convenient possible, but that it should secure our existing archi-
tecture being seen to the greatest advantage, as well as a ording
well-considered sites for future public buildings ; that in carrying
out this comprehensive plan, whenever a new street dislodges any
considerable number of our working population, means should be
simultaneously taken for their being ph?nuned elsewhere in health
and comfort ; that the cost of these works should be spread over
many years, and that we should not run into further debt for their
execution, but only spend each year what has been raised for this
ﬁurpoaa during the past twelve months.” Mr. A. Waterhouse,
+A., past-president R.I.B.A., says his idea seems eminentl
yra.nttml and sensible, and one which will sconer or later ﬂnﬁ
l ::1;:. : It is tn:iguhpped mﬁr, r;%g than later, for e year
naction increase the di ties of the grea
and the cost of its ultimate solution. it e e



120 THE ENGINEER. Avc. 4, 1893.

e

LOG BAND SAW, WITH EIGHT-FEET WHEELS

MESSRS. J. SAGAR AND CO., HALIFAX, ENGINEERS
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SOME MARITIME QUESTIONS.

TaE importance of the subjects under discussion at the
recent Maritime Congress, and the advantage to the mari-
time commerce of this country of bringing together repre-
sentatives of harbour authorities from all parts of the world,

for the purpose of comparing notes, was clearly brought
out by tEna President of the Board of Trade, Mr. Hundeﬁa,

lin his speech at the opening meeting, when he called

attention to the fact that the British Empire, including
the Colonies, possessed six million tons of steam shipping,
and four and a-quarter million tons of sailing vessels ;
and that our shipping had increased seventeen millon tons
during the last twenty years. _

The provision of docks and harbours for berthing,
and for loading and unloading the vessels which trade
to and from Great Britain, has, almost without ex-
ception, been provided by private enterprise, in_this
respect bearing a great contrast to the method of
procedure in France, Italy, and other Continental
ports, and even in America, where all the great maritime
works are under the charge of the State. This fact,
especially as regards France and Italy, was prominently
brought out in the various papers that were contributed
by foreign engineers on docks and their equipment. On
the other hand, the British Legislature, while thus leaving
the provision for the development of the commerce of
the country to private enterprise, has held a very tight
control over the manner in which these enterprises shall
be carried out. The promoters of docks and harbours
are handicapped by heavy preliminary expenses 1n
obtaining parliamentary powers before they can com-
mence the works ; and shipbuilders and shipowners are
equally handicapped by stringent and embarrassing regula-
tions which place them at a great disadvantage with those
of other countries. Professor Biles, in his speech on Mr.
Seaton's paper on “ Steam Communication with the Con-
tinent,” stated as an instance of this that the Brighton
Company had a project for building a vessel of great speed
to put on the Newhaven and Dieppe route, but it was found
that the limitations of the Board of Trade being more
stringent than those of France, it would not pay to build
such a vessel here; and with regard to the type of boilers
proposed to be used, there was also a danger that when
the vessel was ready for sea she would be refused her
certificate. In attempting to design mew departures in
this country, shipbuilders always have the fear before
them that their vessels when completed will not be
passed by the officers of the Board of Trade.

As between the two great sections into which the Mari.
time Congress may be said to have been divided—the ship-
builders and the constructors of docks and harbours—the
former are moving more rapidly than the latter. Mr.
Daymard, speaking from his experience of the Compagnie
Transatlantique, impressed on the members representing
the other sections the necessity of deepening those ports
frequented by passenger ships, in order that fresh pro-
oress might be made in the construction of well-propor-
tioned vessels. It wasalso pointed out by other speakers
that the question of depth was becoming a matter of vital
importance. Mr. W. H. White, speaking at the discussion
on the paper on the Mersey Bar, said that unless dock and
harbour engineers gave increased depth of water, naval
architects and marine engineers would be soon brought
almost to a standstill in the designing of vessels. At
present the draught of water is below the standard
required for ships of the largest dimensions, and naviga-
tion must, therefore, wait on the civil engineers unless
most undesirable proportions of vessels were had recourse
to. At present the limit on the Liverpool and New
York line is 264ft. It was contended that if this could
be extended to 80ft., it would be equivalent to enabling a
shipbuilder to add another 100ft. to the length of the
vessels now in use, and consequently to the attaining of
a greater speed. At Southampton a commencement has
already been made towards providing the required 30ft.
No doubt, if this is done on this side, the same depth
will be given by the Americans at New York. In
summing up the discussion on this matter, Mr. White
remarked that it was true that ships could be built more
quickly than docks, and had shorter lives; but he advised
that engineers should look ahead. At Birkenhead, docks
had been planned and executed a quarter of a century
ago with a foresight that enabled them to hold a promi-
nent position at the present day. He almost felt
inclined to suggest that a resolution should be passed by
the section over which he was presiding calling on the
other sections, who had charge of such matters, to give
greater depth of water in docks and harbours.

Another matter which gave rise to considerable discus-
sion was the relative value of paddles as against serews for
the boats engaged on the Continental traffic, more espe-
cially as affected by this question of depth. The general
opinion appeared to be that twin-serews had an advantage
over paddle-wheels in giving a better average perform-
ance in all weathers, the rough weather steaming ap-
proaching very closely to that in smoother water, suppos-
ing that sufficient draught was given; but that below a
certain limit of draught the better results obtained by
paddle-wheels in fair weather raise their average. In
paddle steamers there is not experienced so much
rolling in a heavy sea, but such vessels are subject
to a very unpleasant action when driving into
a head sea, owing to the shock of the waves striking
the paddle-boxes. The twin-screws also derive an
advantage from the duplication of the machinery, and
from the fact that the saloon can be placed in the best
part of the vessel. Mr. Doxford, while admitting these
advantages for the twin-serews, said it must be remem-
bered that to progress in this direction it was necessary
to have deeper water accommodation. This was the key
of the situation. If the engineer would provide this, the
shipbuilder would not be long in rising to the ocecasion.

Bearing further on this question of deep water was the
%a.per by Mr. Lyster on the * Deepening of the Mersey

ar.” It is unnecessary to refer in any detail to this, as
we have so recently given a full account of the operation.
The discussion &ddegl very little light on the matter. Mr.
Conrad, the engineer of the Maas, gave it as his opinion
that it is possible to make a channel in this way, but the
question arose whether it could be maintained in
rough weather. The conclusion drawn by the French
engineer in charge of the works on the river Loire,
from experience obtained in dredging 2,000,000 tons

of sand from that river, was that the accumulation at

the mouth of a river being once removed the future
maintenance would be small. The opinion gxpreaaed by
Mr. P. de Mey, in his paper on the * Maintenance of
Ports on Sandy Shores,” from experience gained in his
dredging operations in opening a channel through the
sandy banks obstructing the approach to Ostend, bears to
the same effect. _

The general impression left by the papersand dis-
cussion is, that in maritime engineering there is no condi-
tion of “rest and be thankful.” The continued demand
is for greater quickness of despatch, both in transit and
in loading and unloading. To accomplish this vessels
must be made of greater length and deeper draught; and
for their accommodation deeper channels must be
dredged, the size of locks must be increased, and the
depth of water on their sills increased. Docks must be
equipped with efficient machinery, particularly of a
movable or floating type, for dealing with cargoes rapidly
and economically, and as far as possible dispensing wit
that most uncertain and unreliable agent the dock
labourer, and his master the agitator.

THE PRINCIFLES OF COMBUSTION.

Tur conversion of the potential chemical energy of
fuel into heat, and thence into mechanical work, being a
process of primary importance to the engineer, to what-
ever branch of the profession he may belong, all new
light thrown upon the rationale of that process must be
of interest to him, and capable of practicable application,
immediate or ultimate. We therefore hasten to make
known to an English-speaking audience certain of the
results of an investigation by Herr R. Ernst, published
as an inaugural dissertation at the University of Giessen,
which bear directly on this subject.

It is a matter of common knowledge that carbon, the
chief constituent of most fuel, forms two oxides pos-
sessing the systematic names, carbon monoxide and
carbon dioxide. 'When carbon or ecarbonaceous fuel
burns in air, both oxides are commonly produced, the
proportion of each depending upon the conditions under
which combustion takes place. The nature of these con-
ditions has been hitherto a matter of doubt. The cut-
and-dried explanation—to be found, for example, in the
baser sort of text-book—is that carbon monoxide is
formed when the air is in defect, and carbon dioxide when
it is in excess. 'This is just one of those neat, plausible
statements which square so nicely with the preconceived
ideas of the superficial inquirer, that to rob him of them
would be a cruelty. Robbed, however, he must be, if the
substitution of fact for pious opinion may be called rob-
bery. What actually occurs when carbon is oxidised is a
good deal less simple than he thinks. In the first place,
oxidation begins at a comparatively low temperature—
e.qg., about 400 deg. C. (7562 deg. Fah.)—and carbon
dioxide is formed as the main product, whether the air
be in large or small quantity. Only a small amount of
carbon monoxide is simultaneously produced. The rate
of combustion increases as the temperature rises to
700 deg.C. (=1292 deg. Fah.), but thechief produet of com-
bustion is still carbon dioxide, even when the air is so far
from being in excess as to make it possible for the exit
gases to contain 20 per cent. by volume of carbon dioxide,
which is almost the theoretical maximum-—proving the
consumption of the whole of the oxygen. Therefore it
appears that under conditions which, as far as the pro-
portion of air to carbon is concerned, are most favourable
to the formation of carbon monoxide, mere traces are
produced. When it is considered that in the combustion
of solid fuel in industrial furnaces of all kinds, the
absence of a large excess of air—which often amounts to
50 per cent. of the total volume of the exit gases—inevit-
ably means the presence of carbon monoxide alone, or
accompanied by soot in quantity sufficient to horrify a
factory inspector, the existence for a reason for the
diserepancy between the real and the ideal oxidation of
carbon may be readily foreseen. The reason is this:
—Above the temperature of 700 deg. C.—1292 deg. Fah.
—the proportion of carbon monoxide to carbon dioxide
rapidly increases, until when 995 deg. C.—1823 deg. Fah.
—is reached, the former gas is exclusively produced.
Mere length of column of heated carbon will not suffice
toinduce the formation of carbon monoxide—a minimum
temperature has to be attained. It may be incidentally
remarked that these observations throw light on a pheno-
menon which has hitherto received no adequate explana-
tion. When carbon is oxidised at a moderate temperate,
e.g., about 700 deg. C.—1292 deg. Fah.—it burns without
flame, whereas when the temperature is higher, as, for
example, 1000 deg. C.—1832 deg. Fah.—a flame accom-

anies its combustion. In the former case it burns
irect to carbon dioxide, itself an incombustible gas, and
in the latter to carbon monoxide, which, on getting
beyond the zone of highest temperature, burns with a
fﬂurther supply of oxygen with its characteristic blue
ame.

Some deductions of considerable practical significance
are easily drawn from these results. In the first place
the complete combustion of the carbon of carbonaceous
fuel—always assuming that the other constituents of
ordinary fluel were shown not to interfere with the course
of the reactions which we have deseribed—could be
effected with the theoretical amount of air if the tempera.-
ture of combustion could be kept so low that the maxi-
mum temperature at which the exclusive formation of
carbon dioxide takes place were not exceeded. To
effect this, it would either be necessary to allow the
rate of combustion to be small, or to take steps for the
rapid transference of heat from the combustion chamber
to the material to be heated. There are considerable
difficulties to be encountered in either course. Slow com-
bustion—that is, small consumption of fuel per unit of
time—involves loss by the enhanced influence of those
factors, such as escape of heat by conduction and
radiation, which vary directly as the time during which
they operate. Rapid transference of heat can only be
achieved by intimate contact of the fuel and the sub-
stance to be heated,”or by the interposition of the
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thinnest sible layers of the best possible conductors
between them, and these postulates involve the considera-
tion of questions of chemical action and mechanical
atmngth,qdiﬂ'ermg with each case, and far too complex to
be now discussed. Nevertheless, taking the accuracy of
Herr Ernst’'s work for granted, the fact remains, and its
utilisation is only a matter of time and opportunity.
The obtaining of the most perfect combustion of fuel
with the theoretical minimum of air, must not be con-
fused for a moment with the production of the highest
possible temperature. The conditions for the two results,
so far from being identical, are actually antagonistie, if
not mutually exclusive. This will be clearer from the
consideration of the second deduction that may be made
from the same data. Seeing that the oxidation of
carbon at temperatures above 995 deg. C.—1823 Fah.—
results in the formation of carbon monoxide, and
that it is therefore impracticable to burn it at such tem-
perature direct to carbon dioxide, the best method of
obtaining very high temperatures industrially is to con-
sume the carbon monoxide as fast as it is formed by the
admission to a point beyond the solid fuel of a further
supply of air, the combustion of the carbon monoxide
being thus effected, while it yet retains the sensible heat
imparted to it by the reaction to which it owes its origin.
But this is nothing more nor less than the principle of
the producer. There the fuel is gasified in one vessel
and finally burnt in another. The whole question of the
principles underlying its working, and the best mode of
utilising the sensible heat of a producer worked solely
with air, have been treated by us at length in a recent
article, and need not be repeated here. It is enough to
Fuiut out that the truth of our second deduction has been
ong recognised in practice, and that the producer is par
excellence the means now commonly employed for the
attainment of high temperatures in manufacturing pro-
cesses. Practice is as much ahead of theory in this
instance as it is behind it in the former. It is interesting
to note that as solid carbon has to be converted into
gaseous products of combustion, a certain quantity of heat
is absorbed in the work of gasification, and the maximum
temperature that can be reached by its means is thereby
diminished. Could carbon be gasified and then burnt, a
considerable increase would be gained. The nearest
approach to this is, as has recently been pointed out, the
combustion of some gaseous compound of carbon, such as
cyanogen, in the formation of which work equivalent to
the heat of gasification has already been done. The
third and last deduction of utility that can be
drawn is that the temperature of a producer shonld not
fall appreciably below 1000 deg. C.—1832 deg. Fah.—as
otherwise an undue proportion of carbon dioxide will
be formed. No doubt the skilled workman in charge of
producers has long ago settled what is the proper * heat "
at which they should be run, and shows excellent judg-
ment in regulating the temperature merely by his trained
instinet, but he would be no worse off if aided in his task
by the use of a thermo-electric pyrometer, so as to insure
the maintenance of the best working conditions, even
should his senses momentarily mislead him. In any
case it would be interesting to ascertain the temperature
of a typical producer running at its best in the opinion of
its attendant, and compare it with that deduced from
these investigations., The researches that have served
as our text afford a striking instance of the advantage to
be derived from the investigation of principles for their
own sake, a dictum always accurate even when the
utilitarian character of the deductions that may be made
from them is less obvious than in the case of the present
experiments, the full fruit of which will be gathered when
they are extended to commercial fuels, and the modifying
influence of less prominent constituents determined, so
that generalisations capable of immediate and extended
application may be based upon them.

*04

THE LATE ADMIRALTY CIRCULAR.

Our Naval engineer readers will not need reminding of
the persistency with which we have, from time to time,
advocated a change for the better in the matter of an
increase of engineers, and in the ratings of engineer artificers,
and others on board her Majesty's ships. The long-promised
Admiralty Circular dealing with these subjects hasat length ap-
peared, and has been promulgated at the principal Naval ports
within the past month. This Circular, after stating that the
Lords Commissioners of the Admiralty have had under
consideration the provisions necessary to meet the increased
requirementsof the engine-room departments in her Majesty's
ships consequent on the completion of the vessels built under
the Naval Defence Act of 1889, goes on to state that the
following changes approved by her Majesty’s Order in Council
of the 15th of March, 1890, have been decided on :—The number
of fleet, staff, and chief engineers will be gradually increased,
and that of engineers and assistant engineers correspond-
ingly reduced, during the next three years: the former from
250 to 280, and the latter from 487 to 457. The engine-room
complements of her Majesty's ships have been revised, and
the new scheme—shown in Mobilisation Return No, 1—will
come into force as ships are commissioned, but will not
affect ships in commission at its date without special orders
from the Admiralty in each case. The total number of
engine-room artificers’ ratings in the fleet will not be altered,
but the proportion of chief engine-room artificers will be
increased by one-fourth of the total number borne, instead of
one-fifth, as at present. The number of chief stokers borne
in the fleet will be increased, and a new class, to be known
as second-class leading stokers, will be established to meet
the requirements of the revised complements. The changes in
the rank and pay for the various ratings are as follows :—
To qualify for chief engine-room artificer, engine - room
assistants must have served not less than eight years, five of
which must have been actual service afloat, and they must
possess in all cases a certificate, signed by the captain and
engineer officer of the last ship served in, to the effect that
they are mnmdgm& fit for advancement to the rating, and
pass the prescribed examination. In the case of engine-
room artificers now serving who are desirous of being
n.dnqcad.tu _tha rating of chief engine-room artificer, this
examination is to be necessary in the case of all who have
less than six years’ service at the date of this order. To

qualify for chief stoker a man must be a leading first-class
stoker of ten years' service and a stoker mechanic; but in
very exceptional cases, to meet service requirements, the
commander-in-chief may rate men—not having these quali-
fications, but in every other way considered suitable—acting
chief stokers, he reporting having done so in each case.
Such men must pass a qualifying examination before an
inspector of machinery, or, where no inspector of machinery
is borne on the station, the chief engineer of the flagship,
being first passed provisionally before the engineer officer of
the ship in which they are serving. Chief stokers, in con-
sequence of the more imgorta.ut. duties to be performed by
them, and the extra qualifications which will be required of
them, will receive as continuous service pay 3s. per day on
advancement to the rating, to be increased every third year
by 6d. a day, to a maximum of 5s. a day. Those now serving
will receive the new rate of pay from April 1st, 1893, accord-
ing to their length of service in the rating. To qualify for
the rating of first-class leading stoker a man must have
served as leading stoker of the second class for one year.
For continuous service the pay is to be 2s. 6d. per day. All
leading stokers now serving are to be rated as first-class lead-
ing stokers, and to receive the new rate of pay from April 1st,
1893. Continuous service stokers of four years’' service, or of
three years' service if stoker mechanics, are to be eligible for
the rating of second-class leading stoker. They must pass a
test examination by the engineer officer of the ship in which
they are serving, and their pay is to be 2s. 3d. per Such
are the changes, made after long expectancy on the part of
some of the hardest - worked of her Majesty's loyal and
faithful subjects and servants in their pay and position. We
suppose they must, like many another, be thankful for small
mercies received ; but we hope the day is not far distant
when their status and remuneration will be still further
improved, and brought more into accord with that due to
those whose duties are very trying, and at times more than
dangerous to perform.

THE EXPIRY OF THE LAMP PATENTS.

IT will, perhaps, both be interesting and appropriate at the
moment to refer to a subject which has long engaged the
attention of the electric light industry, and which is now
receiving even greater consideration. We refer to the
expiry, in November next, of the incandescent lamp
iatant.s owned by the Edison and Swan United Electric

ight Company. This company, it is scarcely neces-
sary to mention, have a monopoly of the manufacture
of incandescent lamps in the United Kingdom, and that
monopoly has been rigidly maintained, even when its enforce-
ment has resulted in the shutting down of other lamp works
in the country. What, it may be asked, will take place in
November ? Will the market be flooded with cheap lamps of
home and foreign manufacture ? and will they be as good or
have as long a life as those now obtainable? These are
important points. It is understood that arrangements have
for some time past been in progress in different quarters
for the production of glow lamps immediately on the
lapse of the company's patents, and it may reasonably
be expected that large numbers of cheap English - made
lamps will be put on the market, whilst foreign firms
are practically ready at the present to deluge us with their
lamps. It must be borne in mind that the process of manu-
facturing incandescent lamps is not an easy one; it cannot be
learned in a day, a week or a month—it requires a consider-
able period to teach workmen to make good and efficient
lamps. Users of the electric light do not want the cheap and
nasty lamps—they uire efficient lamps. They would
prefer to pay, say, 3s. 6d. for a good lamp having a life of from
500 to 800 hours, rather than purchase two lamps for the
same amount, and having, say, only a combined life of 600
bours. No doubr when the patents expire there will in
many cases be a rush for the cheap lamps, and for that
matter such a proceeding will be perfectly justified. The
price of 3s. 6d. or 4s. for a lamp costing, according to Mr. J.
Staats Forbes, the chairman of the Edison and Swan United
Company, only 9d. to produce, seems an extraordinary
figure ; but such a charge will not be enforced much longer.
As Mr. Forbes mentioned on Friday last, when the company
emerged from protection, they would be prepared for
competition. The prices will be reduced, although to
what extent does not yet seem clear: but as the
company can manufacture as cheaply as any one in
Europe, they should be able to sell as low as any other
makers. However this may be, a diminution in price will be
welcomed, though this would not happen were it not for the
expiry of the patents and the consequent competition in the
business. There will be competition, perhaps very severe,
from home firms; but the prospects of the latter would not
be regarded as satisfactory unless they produced lamps
equally as good as those in use, and at the same price to
which the latter will be reduced; but it will take some time
to turn out efficient lamps, and the lamp which proves to be
the best in actual use will predominate. As far as foreign
competition is concerned, we do not think there is much
reason for assuming that it will be considerable. Some
American firms are preparing to introduce lamps in this
country in & few months, and they have some new simple
forms, but the lamp business in the United States is not in a
very happy condition just now., The new lamps being intro-
duced have yet to be perfected before they can stand practical
usage and be considered efficient, and for that reason alone
some time must elapse before competition from that quarter
need be seriously considered. Perbaps of European countries,
Germany is the one from which much rivalry may be at once
anticipated; but the possible opportunity of Germany is so
clearly represented by the following statement as to need no
comment. The statement is from a German electrical
engineer in London, and was made to the Elekirotechnische
Zeitschrift of Berlin some six weeks ago. He concludes
“that German makers cannot place much hope in the
throwing open of the English market, and that in most cases,
on account of the great home competition of the already
good makes of lamps and the protection of English goods on
the part of the authorities, difficulties would be encountered
which would reﬂuira considerable sacrifices.” To sum up, it
may be concluded that foreign competition will not be of
much importance, that lamps will be cheaper, although
probably }mﬂng a shorter life, and that the lamp business
will considerably improve; but it will not yet bring us the
fulfilment of Mr. Preece’s dream of the “ poor man's light.”

THE FIRST TRANSATLANTIC STEAMER.

For a considerable number of years an object of profound
veneration in the rooms of the Literary and Historical Society
of Quebec has been the model of the Royal William, a steamer
built at Quebec in 1830-31, and which crossed the Atlantic

under steam in 1833. A duplicate of this model forms
of the Canadian exhibit in the World's Fair at Chicago
following up the prominence thus afforded to the

it

the people of Quebec and Halifax are at the present time
urging upon the Canadian Government the ety of
issuing an official publication making clear the v 's claims

to be considered the pioneer steamer on the Atlantic, or
“the first transatlantic steamer,” and of taking steps
appropriately celebrate the sixtieth anniversary of the
crossing, which falls due this month. In view of the con.
fusion which seems still to prevail in many quarters with
regard to the conflicting claims put forward for the distinetion
of having produced * the first transatlantic steamer,” there
does seem to be some call for a decisive deliverance on the
subject and commemoration of the event. In connection
with this subject Americans never fail to put forward the
Savannah; Canadians urge the Royal William, and
Britons swear by the Curacoa, or the Sirius, and the Great
Western. Loosely worded statements regarding the intro-
duction of steam vessels make out the Savannah as the first
steamer to cross the Atlantic. It is true that in 1819
this vessel made the voyage from Savannah in Georgia to
Liverpool in twenty-five days, but she was not a steamship
in any true sense, but a full-rigged packet ship on whose
deck a small steam engine was fitted, actuating portable
paddle wheels, which were used only in smooth water and
when the wind failed. The wheels were taken on deck
frequently in the course of the voyage, and were only in use
during eighteen of the twenty-five days the voyage lasted.
This clearly enough disposes of the Savannah’s claim to being
the first steamer to cross the Atlantic, although doubtless
the first vessel to use steam as an auxiliary agent of E‘mpulmn
in crossing. A more formidable rival for the distin
presents itself in the English built, but Dutch owned, steamer
Curacoa, of 350 tons and 100-horse power, which in 1829 made
several successful voyages between Holland and the Dutch
West Indies. As an event in the introduction of steam navi
tion, this is certainly quite as notable as the achievement nvflg
Royal William, which we will now refer to, but it does not
partake of the interest which naturally attaches to the cross-
ing of that part of the Atlantic between the old and the new
world, which bas in the present day become g0 renowned an
arena for the development of the steamship. The Royal
William was built in Quebec by a Scotchman named James
Goudie, who had served his time and learmed his art in
Greenock. The keel was laid in the autumn of 1830, and she
was launched in the following May before a large and dis-
tinguished concourse of spectators, amongst whom were the
Governor-General, Lord Aylmer, and his wife, the latter
giving the vessel her name. After her launch she was taken
to Montreal and there received her engines which had been
made in Britain. The vessel, propelled by steam alone,
traded for about a year between Quebec and Halifax; but
owing to the general paralysis of business attending the
cholera epidemic of 1832, it was resolved to send her to
Britain to be sold. Accordingly, in 1833 the eventful voy
was made successfully without any mishap of any kind. m
left Quebec on the morning of August 4th, 1833, commanded
by Captain John McDougall, and including a detention of
two days at Picton, Nova Scotia, she arrived at London after
a voyage of twenty-five days. Her captain wrote :—** She is
justly entitled to be considered the first steamer that crossed
the Atlantic by steam, having steamed the whole way across.”
In 1833 the Royal William was disposed of for £10,000, and
chartered to the Portuguese Government. In September,
1834, she was acquired by the Spanish Government, and
after alterations, fitting her for warlike service, and under
the new name of Yesabel nder, was employed on the
north coast of Spain against Don Carlos. In 1838, the hull
beicg surveyed at Bordeaux, it was found that the timbers
were so much decayed that it was decided to build a new hull
to receive the engines, which had been kept in good repair,
This was done, and the hull of the pioneer steamer on the
Atlantic was converted, or degraded, into a hulk at Bordeaux.
When all is said, however, the Royal William can hardly
claim to be * the first transatlantic steamer,” in the sensa of
having been specially built for, and of having continued on
the service after the initial voyage. The first transatlantic
steamers in this sense were the Great Western and the
Sirius, both of which vessels arrived at New York from the
old world on Monday, April 23rd, 1838, and returned again
within a week of each other, The Sirius did not again cross
the Atlantic, but the Great Western continued to cross and
re-cross, her subsequent voyages being greater triumphs than
the first. The place of the Sirius was taken by a vessel also
called the Royal William, but not to be confounded with the
Canadian-built vessel. This second Royal William belonged
to the City of Dublin Steam Packet Company, and she was
despatched for New York by a syndicate of Liv mer-
chants on July 6th, 1838, her performances being much like
those of the Sirius, and less satisfactory than those of the
Great Western,

is

TUNNEL UNDER THE GREAT BELT.

COPENHAGEN, owing to its isolated position in the Isle of
Zealand, is cut off, not onlyfrom a portion of Danish territory,
but from the shores of Schleswig-Holstein and from the Conti-
nent generally, by the waters of the Baltic, and the two inlets of
that sea known respectively as the Great and Little Belts. In
fact, during winter time the water communication is seriously
interfered with by the gathering of the ice in the frozen north.
Zealand is separated from the island of Funen by the Great
Belt, and Funen in its turn is divided from the mainland
the Little Belt, which towards the northern part of that isl
assumes very contracted dimensions. In order to overcome
these natural barriers to a direct land communication between
the Danish capital and the rest of the world, a project has
been started of a somewhat extensive and important character
which is now exercising the minds of the engineers, authori-
ties, and capitalists at Copenhagen. It has for its object
the establishment of a direct land communication between
Zealand and the Continent of Europe. So far as the smallerof
these tributary seas is concerned, the scheme presents no
E:rtmular difficulty, as the transit across the Little Belt might

_accomplished by means of a bridge on the cantilever
g:mclple. With the Great Belt, however, matters could not

managed in quite so simple a manner, as its width is far
too great, notwithstanding the opportune existence of an
island situated in mid-channel, to be spanned b{{ any
ordinary bridge of dimensions hitherto attempted. Under
the circumstances, the Danish engineers consider the under-
taking should assume the form of a tunnel in that portion of
its length which concerns the e of the Great Belt. It
1s stated that the configuration of the between the
two islands is peculiarly favourable to the construction of
such a work. el of the tunnel would be & little over
eleven miles, and now that the Channel Tunnel Bill has been
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withdrawn, for this session atany rate, the new project will have
a fair field to itself as a constructive experiment. Besides the
obvious convenience and security of the proposed new route,
it would shorten the- distance between &panhagen and the
mainland very considerably, and also effect a saving of time
in the transit of both goods and passengers. It has been
estimated that the Little Belt bridge would cost nearly seven
hundred thousand pounds, and the Great Belt tunnel not far
from a million and a-quarter. A couple of million pounds
would probably see the whole affair t rough, which cannot
be regarded as an exorbitant amount for a work of inter-
national interest and importance.

TAXATION OF FOREIGN MACHINERY.

WHAT may prove to be a valuable contribution to the rating
of machinery question in this country has just been made by
the Foreign-office. It takes the form of a series of reports
from British Consuls abroad on exemptions from rating and
taxation of manufactories and machinery outside England.
The reports hardly make it clear that the Consuls have in all
cases understood the precise nature of the questions addressed
to them. But, in any event, the information is interesting
and instructive, and it is likely to be employed by the Machi-
nery Users' Association, a.m{ by the advocates in Parlia-
ment of the exemption of machinery measure in support
of the relief movement. Hungary is a peculiar illustra-
tion of exemptions, which are of the nature of boun-
ties, freedom from taxes on profits, from general
income tax, and so omn, having been granted to new
manufactories for the production of articles not previously
turned out in Hungary, and to the textile industries for
their extension. In Belgium no exemptions are granted, and
a similar state of things is reported by the British Consul in
Berlin. But the Consul at Dusseldorf seems to have grasped
the position more exactly, for he reports that he is unaware
of any special taxation of machinery at all. From Hamburg
the information is of much the same character. Neither
manufactories nor machines are rated in Italy, but buildings
used for industrial purposes and provided with fixed
machinery are stated to be taxed by the central Government
by two-thirds of their rental. Some of our Consuls in the
United States report ooccasional special exemptions in par-
ticular States or counties for the local encouragement of
additional industries. Nothing conclusive is said, however,
as to any general exemption, or the application of any
special principle of discrimination in the assessment of
machinery. In France it appears that, upon the whole,
there is no local rating of manufactories, the Government
taxing works and factories, both for the national exchequer
and for the departments and municipalities. In a sense,
however, all machinery may be said to be taxed in one form
or other, the so-called tax on patents being based on the
number of machines in use, though the movable machinery
escapes assessment.

THE ROYAL AGRICULTURAL SOCIETY'S REAPER TRIALS.

IN accordance with arrangements previously announced, the
trials of sheaf-binding reaping macﬂines for prizes offered by
the Royal Agricultural Society took place last week near
Chester. The trials on oats were made on the farm of Mr.
Thomas Smith, at Blacon Point, and those on wheat and
barley on the farm of Mr. Robert Podmore, at Dee Side. The
machines entered included those of Messrs. R. Hornsby and
Sons, Messrs. Massey Harris and Co., and eight other
exhibitors, the total number of machines entered being
twenty-three, and the trials were made in connection with
therecent Chester meeting. The following is the award of the
judges as a result of the trials of these self-binding harvesters.
The first prize of £50 to exhibit No. 5172, Messrs. R. Hornsby
and Sons’ improved sheaf-binding harvester, No. B.; price
£45. The second prize of £30, and the third prize of £20
were added together and divided between No. 4301, the
Massey Harris Company's sheaf-binding harvester, open end,
price £45, and No. 5171, Messrs. R. Hornsby and Sons’ improved
sheaf-binding harvester, No. A., price £45, which were of
equal merit. This will probably close the competitive trials
on this subject for some years, as although considerable
improvements have been made since the last, no radical
changes have been introduced. Messrs. Hornsby must find
prize taking quite monotonous.

ABRIDGMENT OF PATENT SPECIFICATIONS.

Tre Patent-office is now publishing a new series of illus-
trated abridgments for the period A.p. 1887-1893, the volumes
being of the size of the *Journal,” which is published
weekly, and of considerable thickness. We have just received
the volume relating to Class 122, namely, of steam engines,
including details belonging to fluid-pressure engines generally.
This, of course, covers other forms of engines, such as
petroleum, so far as their details specially covered in the
patents are referred to as equally applicable for steam engines.
These abridgments will prove very useful, and are, to say the
!eut, always sufficient to enable inventors to see whether it
Is necessary in any case to consult the original. We could,
however, wish that they were somewhat better illustrated, or
that such illustrations as there are were better printed. Under
the direction of Sir H., Reader Lack, Comptroller, lists are
also issued showing on what subject these abridgments are

now being published or in preparation. The uniform price
of the volumes is ninepence.

LITERATURE

The Naval Annual for 1893,
[FivaL Norice.)

_THE chapter on “ Ordnance " is most valuable.
dite appears to have fulfilled nearly all the antici
which were expected of it. Consisting,
gun-cotton dissolved in acetone,
mineral jelly, the two rincipal components, gun-cotton
and nitro-glycerine, though eminently treacherous in
themselves, prove when combined to be a singularly safe
explosive; and hitherto the experiments which have
been made with it, especially to ascertain its stabilit
under the most extreme variations of temperature, have |
been attended with satisfactory results, although it

ted that great heat is a more severe test to
i This must, of course, be exhaustively in-
vaat-.:lgqtad before cordite takes the place of ordinary
powder, but there is no doubt that both the Admiralty
and the \War-office are alive to the importance of
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itself ; that cordite is more violent in its action than gun-
powder is an ascertained fact. France, Germany, and
Great Britain have all found difficulties with it, and it is
generally admitted that nearly three times as much space
i8 required to be left for expansion in the chamber, in
proportion to the bulk of charge employed. Moreover,
when fired in ordinary breech-loading guns, the vents show
rapidly the effects of its action, and require constant
renewal. It is also said that the effects upon small
arms with this propellant have proved to be somewhat
disturbing. Rumours are rife that the breech action,
after quite a limited number of rounds, begins to work
loosely, and appears to receive a considerable jar at the
shock of discharge. The smoke, too, is most unpleasant
to the eyes when blown into them. It is probable that a
great many, if not all, of these difficulties will be over-
come by modifications in the making up of this explosive;
but we cannot at present consider that cordite, as it
stands, is quite in a position to take the place definitely
of gunpowder as a service propellant. Some interesting
experiments were made by Captain Sir Andrew Noble,
K.C.B., with service pebble, amide powder, smokeless
ballistite, and cordite, and communicated to the Royal
Society. A 4'7in. quick-firing gun was employed. The
results of pressures, units of heat, velocity and muzzle
energy were as follows :—

Mean | Velo- | Muzzle Gramme-

S oy, | S P 5 | . i

tons. seconds.| tons, ofexplosive,
Service pebble ... ..|12 | 159 | 1839 | 1055 | 720
Semi-smokeless amide 105 16°3 | 2036 | 1293 821
Smokeless ballistite .| 5°5 143 | 2140 1429 1365
~ cordite ...| 5H'6 133 | 2146 1437 1260

One cannot fail to observe, on examining this table,
that cordite produces over ordinary powder enormously
improved velocity and increased muzzle energy, whilst
the pressures are greatly reduced, and the heat developed
—considered in proportion to the charge employed— is
not so great. Hence it is a little difficult to understand
how the ‘‘ violence of action" before alluded to takes
El&ce, unless it originates in the greater rapidity of com

ustion of the propellant. For the maximum pressure,
as well as the mean pressure, is less with cordite than
with powder. When, however, it is considered that any
difficulties which result from the employment of this new
smokeless compound may be got over by the adoption of
the Elswick quick-firing breech and metal cylinder for
the cartridge, it seems indispensable that the ordinary
breech-loading guns up to 6in. calibre should be
replaced at the earliest possible moment. A question
has, it 1s true, been raised as to the weight of such
ammunition for field guns, but we have little doubt that
the great reduction which would be effected in the num-
bers of gunners required to manipulate the pieces would
more than counterbalance the extra weight in the metal
cases, to say nothing of the reduction of weight in the
propellant itself.

Chapter III., on * Quick-firing Guns,” cannot fail to
arouse interest at a time when both Canet and Krupp are
endeavouring to rival the Elswick firm in their particular
speciality. For convenience of reference rather than for
comparison we append a statement of some ofi the
ballistics of M. Canet’'s 80-calibre and those of a

lengthened 6in. gun which was tried at Elswick in
January of this year:—

‘ £ ‘ S8 |9 1881 ¢
ow. | §3 E’ eF |92 (9E| §;
! ES S8 [= |=S ﬁg_
Iha, lba, | ft.-t Tons.
Canet, 10em. 3-9%, S |
80cal.... ... ...|487| 207 ;’iﬂ“ 2211|1481 | 164
| " - |
Do. do. do. | 287 121 .*"f‘;‘“' 3307 2176 18-3
Do. do. do. 287 1241 ., 3366 | 2255| 19°6
Do. do. do. |287| 141| . |3287!2150| 168
Elswick lengthened
6 Q.F. .. _. 1000 _{1?0 t (3281|7238 o,
| .
Do. do. do. | 70-0| \17°0 | + (3711 668 known

* Assumed to be 17 Ib. t Believed to be smokeless.

It will be observed that the effect of serewing on a
piece to the muzzle of the Elswick 6in. quick-firer, has
been to raise the velocity from 2694 foot-seconds to 8711
foot-seconds, and the energy of the 100 lb. projectile
from 5083 foot-tons to 7288 foot-tons. Krupp's formula
for penetration at these high velocities, which appears to
be more correct than the English one, gives 27-1in. as the
perforation of wrought iron for this amount of energy.
Not 8o bad for a 6in. gun! As we can never believe that
M. Canet is serious in his attempt to thrust upon us a
gun of eighty calibres, a weapon which is more fit for
& museum of scientific toys than for the exigencies of
service, we merely give the results obtained with it,
presuming at the same time that its life would be s
short and merry one if it were often fired with a
charge of 14'1 Ib. of smokeless powder. His ordinary
15-centimetre quick-firing gun, which exactly corresponds
with the Elswick 6in., has only a muzzle velocity of

Y | 2460 foot-seconds, against the 2694 of the ordinary

English gun, and an ener
compare with the 5033 produced by the latter. How in
the face of these figures Canet’s guns can be said to
equal or surpass those of Sir W, Armstrong, Mitehell and
Cmfngmx, is difficult to conceive. The sole advantage
whic e former can be thought to have possessed was
the arrangement for opening the breech by a single

of only 3704 foot-tons to

_ full
sifting the matter thnruugh{y. Another point presents

movement, which certainly is done, but by a mechanical

contrivance which leaves much to be desired. The latest
improvement at Elswick has, however, dealt with this
matter most satisfactorily, and the more recent breech
gear is being turned out with a most simple opening and
closing handle, which shuts or opens the breech in one
movement, at the same time automatically raising the
striker to fire the gun. The new naval 12-pounder quick-
firing guns will be thus fitted.

Part IV. of the Annual is, perhaps, as valuable as any
other portion of the work, though, from its statistical
character, it cannot be read with quite so much facility.
The 12in. breech-loading steel and wire gun of a new
design, intended for the armament of the new battleships,
spoken of in the First Lord's Memorandum, is a
weapon around which the greatest interest concentrates.
Wire strapping or tapeing, as at first practmed, was 4
rough expedient, and the coils were so imperfectly laid
that it is doubtful whether the radial strength given to
the breech was not more than counterbalanced by the
longitudinal strength lost. Now, however, the apparatus
for strapping is so far perfected that the wire becomes
part and parcel of the material of the gun, and the
covering jacket has a secure bed upon which it can be
shrunk. The tape, which is of the finest ductile steel,
with a longitudinal strength sufficient to resist a strain
of ninety tons to the square inch, is fed through a gripping
machine, which, by means of a long lever and weight,
exercises a pressure of forty-five to fifty tons per square
inch to prevent its passing through. The gun over which it
is led is, however, revolving slowly between bearings, hence
the wire is drawn round it at a strain of about 45 or
50 tons to the square inch. This, it is needless to say,
tightens the wire or tape perfectly, and the edges are
driven together as the process goes on with a mallet.
The wire or tape is flat, about #5in. thick, and in.
wide. An enormous quantity of 1t is now being con-
stantly used at the Arsenal, Woolwich, and piles of little
circular bundles of this singular-looking material surround
the gun factories. A 12in. gun requires, we understand,
many dozens of miles of this wire to be laid around it, so
the labour of putting it on can be imagined.

The comparative tables of British, French, and
Russian ships—a résumé of which appeared in our
previous notice, and which has been brought up to May,
1893—is not the least instructive item of Part IV. By
an oversight we omitted to include in our list of 175
battleships and cruisers, nineteen look-out vessels, in-
cluding the Iris and Mercury, Blanche, Blonde, Archer,
and Bellona classes. Against all these most important
adjuncts to a fleet, the French have only six ships, and
the Russians none at all.

In conclusion, a few words as to our present position.
That 1t is satisfactory. except in so far as armoured
cruisers and torpedo vessels are concerned, will scarcely
be contested. We consider that Lord Brassey has, how-
ever, acted loyally to his country in emphasising our
wants in these two respects. We have already drawn
attention to the possibility that in a prospective naval
war, ‘‘ quality might exercise a more potent influence
than quantity " in deciding the issues of engagements
that would be proceeding simultaneously in all quarters
of the globe. Under these circumstances it is an un-
pleasant reflection that we should have no eruisers which
conld compete—severally—on equal terms with the
Russian Rurik or American New York, either as regards
armament or protection; with the French Dupuy de
Lome, as regards immunity from high-explosive shells;
or with the Argentine Neuve de Julio, or Japanese Yoshino
as regards speed. In point of fact, either of these vessels, in
their own peculiar element, could crush with overwhelming
gun-power, destroy with high-explosive shells, or steam
around and tickle at their pleasure, either single vessels
or small combinations of similar classes in our fleet.
The days have gone by when twenty different battleships
or f riga.t.ea set sail in company at a speed which scarcely
varied half a knot in each, provided they had all the
same force of wind. It 1s incredible that such a
tremendous powerful steaming, fighting, and destroying
machine as the Rurik, with its four 8in., sixteen 6in.,
and six 4'7in. guns, its 10in. armour, and 184 knots—or,
indeed, in the latest design 20 knots—of speed, should
be hu.ndica.pll:‘ed by the company of half-a-dozen inferior
vessels in taking up a position on active service. Clearl
other tactics will be adopted. As the knights of old,
superbly mounted, and clad in a complete pano ly of
armour, often individually decided the issues of a battle
by riding amongst and cutting down the common horse
and foot soldiers of the enemy, so will the swift and
terrible armoured cruisers be employed. Avoiding action
with a fleet, they will hover upon the flanks of the
enemy, sinking his cruisers, and destroying, with superior
armament and maneuvring power, individual vessels
which may be overtaken. We cannot too importunately
urge upon our Government a reconsideration of our
re%uirementa. both as regards swift armoured cruisers
and torpedo vessels. 'With this homily we conclude our

notice of a work the value of which cannot be over-
estimated.
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BLYTHE'S HAY AND STRAW PRESS.

TrE press illustrated by the engraving above was exhibited |

at the Chester meeting of the Royal Agricultural Society.
The framework is a combination of ironwork and wood
supporting a wood base and operating a wood platen. The
platen is balanced by weights on chains running over pulleys
on the top of the frame. The platen is operated by stronger
frames, which are fixed at one end, as shown in Fig. 1, and
one at the other end on screw rollers, The platen is rapidly
hauled down by means of the hand-wheel shown in Fig. 1.
Then the first and lightest part of the compression is per-

formed by the hand lever, shown in Figs. 1 and 3, and a final |

compressson under greater stress by the hand ratchet lever
wheel and pinion, shown in Figs. 1 and 2. Pivoted close to
the wheel is a lever, shown in Fig. 2, by means of which a
pull on the chain can be made, when the bale is tied just
sufficient to raise the pawl to allow the chain to unwind from
the screw rollers and the platen to move upwards under the
pull of the balanced weights. When in its upper position the
platen tilts to the position shown automatically. Beneath
the bed or lower platen is an equipoise weighing apparatus,
which can be used for other purposes.

THE ORIEL LUBRICATOR.

THE lubricator for semi-solid or viscous lubricants of the
vaseline order, illustrated by the accompanying engraving, is
being made by Messrs. J. G. Neville and Company, Liver-

l. Numerous forms of lubricators for this sort of
mﬁcant have been made with the object of getting over the
difficulty connected with uniform flow of the lubricant with

varying pressure upon it. In the lubricator illustrated the
pressure upon the lubricant is obtained from a spring, the
gradually decreasing pressure from which is balanced or is
continuously made sufficient by the inverted taper plug,
which, in descending, reduces the resistance to flow, and
thereby the work the spring has to do. It is a very simple,

and may be expected to remain, an efficient means of getting
over the difficulty.

MADRID i8 to be the scene of an International
Exhibition from May to October, 1894, The exhibition will be

divided into fourteen groups. Chemicals and their manufacture,
and electricity are both separate groups,

FlG. |

WICKSTEED'S TUBE EXPANDERS, TUBE
CUTTERS, AND BEADERS.

Tur annexed engravings illustrate six forms or applica-
tions of Wicksteed's solid body self-feeding and releasing tube
expanders and cutters. This tool is self-feeding, as the action
of turning the mandril one way tightens it up, while turning
it back instantly releases it. The whole body or roller case is
cut out of one solid piece of steel, thus entirely doing away
with the loose collar and screws at the emnd, which have
caused trouble. The rollers are put in their places from the
inside and prevented from falling back when the mandril is
removed by removable wires securely placed behind the
rollers at one side of the slot. These wires have no strain on
them whatever, the mandril taking the rollers entirely off
when at work. The wear and thrust of the rollers at the
ends of the slots is taken by plugs of hardened cast steel. The
mandrils are made with square ends—to be worked with

Fig. 2 Fig. b Fig. 8

5 AR

Fiz. 1

ratchets, which is tke best way—or with the ordina
head with holes in it.
for ordinary
 for beading the end over and rolling it up tight to the plate

when cut off is shown at Fig. 2. At Figs. 3 and 4 is shown

Fig. 3

. ry round
it. In the engravings the plain expander
work is shown at Fig. 1. The machine or tool

the action of the internal tube cutter cutting the tube off
inside and outside the tube plate. At Figs. 5 and 6 are shown
expanders fitted with beaded rollers for internal and external

fullering. These tools are largely used, and are made b
Messrs. C. Wicksteed and Co., Kettering. $

ELECTRIC LIGHTING IN HUDDERSFIELD,.

Ox Saturday evening the Huddersfield Corporation's Electric
Supply Station was officially opened and the supply of the electric
ligEt commenced. The Brush Electrical Engineering Company’s
contract for plant and underground mains was .f.';?ﬂ.*ﬂ , and others
brought this up to a total of £29,683. The buildings, which are
now completed, have a frontage on St. Andrew's-road of 117ft.,
and extend back 108ft., the engine-room being 105ft. long by H0ft.
wide, and the boiler-house 105ft. by 5H4ft.; the chimney, which is
200ft. high, has an inside diameter of 6ft. The station has been
built to contain machinery for supplying light equivalent to 40,000
eight-candle power incandescent lamps, and the office accommoda-
tion and storage room is ample to meet the demands of fature
extensions,

The machinery already put in will provide for 9000 eight-candle
lights, but so great has been the demand for the supply of electric
lighting in the town that it has been necessary to double the
capacity of the machinery. The electric generating machinery
consists of three high-tension alternating current plants having a
total output of 250 units. Four boilers of the Babcock and
Wilcox type have been fixed, equal in the aggregate’ to 800
horse power. These supply steam to three fine compound verticsl
condensing high-speed engines, made by the Brush Company, at
their Falcon Works, which drive three Mordey Victoria alterna-

' tors, and the latter generates electricity at a pressure of 2000 volts.

The additional productive power is to be provided by one
engine and alternator geverating 200 units, and equal to the w

of the present plant. This will also be supplied by the Brush
Electrical Engineering Company. The steam and feed piﬁea are
arranged upon the ring system, all the valves being of Hopkin-
son's make, and the exhaust piﬁea are arranged so that the
condensing plant may be used, or the engine exhaust direct to the
atmosphere,

The switches and apparatus for regulating the supply of elec-
trical energy are fixed upon a balcony running along the front and
end of the engine-room, and the connections are arranged so that
the alternators are supplying the energy at the pressure of 2000
volts in parallel, the quantity being measured by Shallenberger
meters as it is conducted from the station. Four conduits have
been laid from the station to a transformer chamber at the corner
of Northumberland and John William-streets, and into these con-
duits up to the present have been drawn two primary concentric
mains, manufactured by Messrs. Siemens Brothers and Co,, of
LLondon. These mains supply four transformer stations, which
have been erected in central positions with the alternating current
at a pressure of 2000 velts, and from the chambers situated in the
Market-place, Market Hall, and Town Hall, the supply is dis-
tributed at the low pressure of 100 volts by the low-tension mains
in the principal streets of the town, from which the consumers are
supplied. The length of the primary mains laid is 3495 yards;
length of conduits for carrying the mains, 14,526 yards; and the
length of low-tension mains, 9500 yards.
ith regard to the cost of the electric light, the charge made by
the Corporation for the supply of electricity will be at the rate of
Gd. per Board of Trade umt.

At about six o'clock on Saturday evening the members of the
Electric Lighting Committee and a few others assembled in the
engine-room at the supply station, and after the machinery had
been inspected, the Mayor—Alderman R, Hirst—Alderman Brigg,
and Alderman Haigh each started an engine.

The ceremony over, the company returned to the committee
room, where the toast list was gone through during a convivial

evening. Councillor Garton presided, and those also present were
the Mayor; Aldermen Brigg

, Glendinning, Haigh, HWL
J. J. Brook, and Stocks ; Councillors Marshall, Holland, T. Brook,
Longbottom, Sterry, Munroe, J. W. Sykes, E. Mellor, and J-_L
Erierlei:; Mr., H. Barber, town clerk; Mr, A, B. Mountsin,
borough electrical engineer ; Mr. William Owen, deputy town
clerk; Mr. W. R, Herring, gas engineer and manager; Mr, A.
Garton, Mr. W. M. Mordey, chief electrician to the Brush Elec-
trical Engineering Company and inventor of the Mordey Victoria

alternator ; and Mr. 8. A. Mahood, engineer-in-charge during the
erection of the plant.

Cricaco is now being invaded by people in want of
work. On the 31st ult. a thousand of the miners who were reduced
to idleness by the closing of the silver mines in Colorado arrived.

Labourers from the Chicago factories are daily being added to the
ranks of the unemployed.
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THE NAVAL MAN@EUVRES.

ArTER the preliminary week’'s cruise, the contending
forces put into their respective ports and completed with
coal. The time for this operation varied, but by Wed-
nesday, July 26th, the four fleets were practically ready
for action. Permission was then ready for cruisers to
observe the movements of the enemy, and vessels of this
class from each side were despatched to the vicinity of
the ports where their opponents were collected. On
Thursday, the 27th, information was received that
hostilities were to commence at 10 p.m. on that day.
From what followed it is evident that the primary object
with each side was to effect a junction of its two fleets,
and then, if possible, to fall upon the other side before it
had completed a similar operation. We have already
indicated that such was a very probable course to be
adopted by one, if not both, of the contending Admirals.
It was pointed out by us that with squadrons at
Berebaven and Torbay, having practically equal
speeds, and leaving these ports at the same hour, should
each shape a course for the Irish Channel, the Berehaven
contingent would approximately be sixty miles ahead of
the other. Thus the Blue Admiral would have a chance
of meeting the Lamlash squadron should it be directed
to proceed south to meet the Torbay Fleet, and having
defeated it by superiority of numbers, could then amalga-
mate with his other squadron from Blacksod. Thus
reinforced, he was powerful enough to turn and meet the
Torbay Fleet with levery prospect of success. But if he
missed the Lamlash force the Blue side would be con-
fronted with the whole of the Red side, which, unless
reduced by successful attack by the torpedo flotilla,
would be superior to his own. From what occurred it
is evident that the Red Admiral counted on preventing
this junction, and trusted on ecoming up with his
adversary before such a combination could take place.
As the Blue Admiral desired to be sure of what his
opponent would do, it was important to ascertain whether
the Lamlash squadron would proceed south, or remain
to prevent the passage of the Blacksod force round the
north end of Ireland. To obtain this information was
the duty of the Blue cruisers. They were sufficiently
numerous to watch closely the neighbourhood of Lamlash
Bay, and then, if the squadron within took a south
course, could by command of speed proceed in front and
warn the Blue Admiral of its approach, while one of their
number could assure the Blacksod fleet that the sea was
clear for its passage. Though the Lamlash squadron did
proceed south, it got away without being seen, and hence
was not encountered by the Berehaven fleet. This
made 1its way north, skirting the Irish coast, until it
stretched away to the Isle of Man in order to meet
the D fleet. This was successfully accomplished about
two a.m. on Saturday morning. In the meantime the
Torbay and Lamlash squadrons had already met, and
were proceeding north, hoping to fall upon the Blue
Admiral before he was thus reinforced. Such was the
rapidity of the Red Admiral’'s movements, that although
originally sixty miles astern of his adversary, he came up
with him only two hours after the Blue side had amal-
gamated their forces. Each observed the other about
three a.m. by their lights, as it was still dark. The Red
side was bent on attack; the Blue could hardly avoid
one. In fact, the latter had only just completed forming
their amalgamated fleet when the enemy was upon them.
He approached from the Irish coast, and was therefore
on the starboard beam of the Blue fleet, then heading
south. Such was the position of affairs when the da
broke on BSaturday morning, and disclosed to eacl}{
side that the full forces of both were collected at
this spot, not far from the southern extremity of the
Isle of Man. Each at once made up his mind to engage.
There was practically no disparity of force. In battle-
ships the numbers were equal, as one had gone from the
Red side. Blue had more cruisers, while Red possessed a
flotilla of torpedo catchers, which the other side was with-
out. Though Admiral Fairfax had twenty-six vessels to
twenty-one commanded by Admiral Fitzroy, the superi-
ority of the latter's cruisers counterbalanced the greater
numerical value of the Reds. Thus there was no reason
for either side to refuse a conflict. To avoid being taken
at a disadvantage, and meet the onslaught of Red,
Admiral Fitzroy turned towards his adversary, who at
that moment opened fire from his leading ships. Both
were in divisions line ahead. The result of this evolution
on the part of Blue was that the contending fleets passed
parallel to each other at a distance of about 3000 yards,
and the engagement became general. It was a magnificent
spectacle, the meeting of nearly fifty warships engaging in
mimic warfare, though only a certain number of guns
were fired from each vessel to represent this part of the
battle. Having passed each other, the Red Fleet turned
to the southward, and the Blue side altered its course in
the same direction, forming at the same time single line
ahead. Both fleets were by these evolutions again
brought on a parallel course, but the Blue being in one
line full advantage could be taken of the guns of every
ship, whereas the Reds, being in two divisions, had some
of their gun fire impeded as regards the outer ships.
Moreover, the single line ahead could quickly be turned
into line abreast, when the ships would be in a position
to utilise the ram. Observing this, Admiral Fitzroy
signalled to his fleet to turn eight points to port together,
which brought them in this formation, and had they
continued while in this position, the Blues must have
rammed some of the ships in the Red rear. Under the
circumstances the movement would not be permitted,
and the Blues again turned in a safe direction and con-

tinued the previous course. The Red Fleet had now
for;ged ahead so much that only its rear ships were in
action.

As these consisted chiefly of cruisers they must
have suffered severely. Shortly afterwards the distance

between the two fleets increased, and the engagement
was discontinued. Though the cruisers took part in the
battle they were not advantageously placed. Such

vessels should be clear of the line of battle, and beyond

the range of craft so much heavier than themselves. But
on both sides in thisaction they were sufficiently close to
impede the free movement of the battleships. On the
Blue side a cruiser got between the lines, while in
the Red Fleet their attached cruisers were at one
eriod of the action nearer to the enemy than the
Eatﬂaﬂhips* Previous to hostile fleets coming in contact
scouts should be dispersed on the horizon, performing
the functions which their name implies, and then, when
this duty ceases, owing to the enemy being in sight
from the main body, they should be stationed well clear
on the off side or rear in a previously arranged formation.
From such a position they would be ready to act against
the light vessels opposed to them or assist a disabled
battleship. After the action, both sides put into ports
belonging to territory allotted to them and prepared for
a renewal of the operations. This will enable the
umpires to settle certain claims that have been made.
The torpedo boats appear to have acted with vigour, in
some cases even getting so close that torpedoes passed
under the ships. So far, we hear, the Thunderer and
two or three cruisers on the Red side were actually
struck, which gives a great advantage to the Blue Fleet;
but details of these operations must be reserved for a
future occasion.
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INSTITUTION OF MECHANICAL ENGINEERS
AT MIDDLESBROUGH.

T Institution of Mechanical Engineers commenced
its summer meeting at Middlesbrough on the 1st inst. At
ten a.m. some 200 members had assembled in the Town
Hall to witness the reception of the President, Dr. William
Anderson, and Members of Council, by the Mayor of Mid-
dlesbrough, Mr. Charles Lothian Bell, and the Chairman
of the Reception Committee, Mr. Jeremiah Head, Past
President of the Institution of Mechanical Engineers.

After a short speech from the Mayor, in which he said
that Middlesbrough, though one of England’'s youngest
children, was already using its brains in endeavouring to
develope the resources of nature, Mr. Jeremiah Head
gave some account of the Reception Committee’s labours.
He informed the meeting that the names of 172 of the
leading men of the Cleveland distriet would be found on
the Reception Committee, and that these gentlemen had
been working for the last eight months in preparing the
programme of visits, and in making arrangements for the
comfort and gratification of the members who had visited
Middlesbrough. He concluded by assuring them that
they would find it *“‘cold, smoky, but not altogether
inhospitable.”

Dr. Anderson, in returning thanks to the Mayor and
Mr. Head for their welcome, said that Middlesbrough men
had done much for the advancement of metallurgical
science, that several works in this district—for instance,
the Clarence Works—were known wherever metallurgy
existed, and that the best proof that Middlesbrough was
intimately associated with the Institution of Mechanical
Engineers, might be gathered from the fact that on that
platform were four Past-Presidents of the Institution of
Mechanical Engineers, all Middlesbrough men.

After the usual formal business, and the notice of elec-
tion of new members, Mr. Jeremiah Head read the paper
on ‘‘ Recent Developments in the Cleveland Iron and
Steel Industries,” an abstract of the first part of which
will be found on page 111. Mr. Head took an hour and
twenty minutes to read his paper, and the discussion on
it was not finished at one p.m., when the meeting was
adjourned. Considering that every member who desires
it has a copy of the paper sent him a week or ten days
before the meeting, and that these papers are presumably
read by all who take an interest in the subject, it is a
pity that all papers at the summer meetings, or at any
rate, those which do not require illustration, cannot be
‘““ taken as read.”

The discussion on Mr. Head's paper was opened by
Sir Lowthian Bell, who said that it was a most complete
account of the iron and steel industries of Middlesbrough.
He added that some makers had a fixed idea that certain
irons were fitted for certain purposes. Amongst others,
the late Mr. Kitson always had that opinion. The fact,
however, was that all irons were alike, though the ores
from which they were extracted differed from the
impurities which they contained.

Mr. Dawson, of Low Moor, had at one time thought
the same, and commenced an investigation with the view
of ascertaining the peculiar characteristics of Low Moor
iron. The result of his research was to convince him
that all iron was alike, and that the difference in quality
must be attributed to the presence of metalloids—often
in minute quantities. He thought that all iron would
eventually be made by the pneumatic, 7.e., open hearth or
Bessemer process, and that nine-tenths of the so-called
steel was really only homogeneous iron. With regard to
the alleged greater liability of steel to corrode, Sir
Lowthian said that they now were using steel entirely for
the locomotive boilers of the North-Eastern Railway, and
might have added that some thousands of portable
engines have been made with it. It was true that
occasionally a boiler would corrode rapidly and wun-
accountably ; but, for one that would do so a hundred
would not. He considered that inferiority of quality was
due to the }Lresenca in the steel of some particular
material which interfered either with the tenacity or the
durability ; and that it was their business to find out
what this material wag, and eliminate it.

Mr. E. Windsor Richards said that possibly steel might
be made as good as iron in the future, but that at present
the very mildest steel would not compare with the best
Yorkshire iron. All additions of metalloids made steel
brittle, and there was no fibre in steel, unless you added
a large quantity of sulphur. which was not desirable.

Mr. Cochrane disagreed with what the author said
about the power of production of blast furnaces being
affected by their internal shape. He considered friction
against the sides took up most of the strain, and com-
pared the pressure of a charge in a furnace to that of a

man climbing down a chimney. He admitted that
Messrs. Hawdon and Howson had made an improve-
ment at the Newport Ironworks, but denied that it was
caused by the change in the shape of the furnace. He
then gave details of the wear of a furnace which had been
in blast for eighteen years, and said that the members
would see it when they visited the Ormesby Works on the
following afternoon. He warned the members that they
should judge of the wear and tear of a furnace by dimen-
sions taken whilst it was actually at work, and not after
it had been blown out. -

Several speakers disagreed with Mr. Cochrane’s theory
of the angle of repose of the charge in the inside of a
blast furnace, amongst others Messrs. Hawdon and
Howson.

Mr. Hawdon described the change which they had
introduced into the furnace linings at Newport Ironworks.
In their furnace there are really three boshes instead of
one, the upper being much the largest. This is high up
above the melting zone of the furnace, and they claim
that the material passes regularly to the intermediate or
reducing, and bottom or melting zone, and that it has no
tendency to clog.

Mr. Howson said that with the new furnace they could
do 40 per cent. more work than with a smaller furnace, use
1 cwt. less coke per ton, and make a better iron.

Mr. Cecil inquired what the performance of the
Newport furnaces had been before the new plan was
tried, as if they were not equal to others, for instance to
the Ormesby, something must be taken off the 40 per
cent. saving. .

Mr. White said they were using steel at the Admiralty,
and that they did so because they could obtain a suitable
material. It was, to a great extent, a question of cost.
The Admiralty had encouraged manufacturers to supply
them with steel made by the open-hearth basic process,
and from native ores, but they found they could buy acid
open-hearth steel cheaper. They had now been using
mild steel in the dockyards for nearly twenty years.
At first the smiths thought they could not weld 1t,
and wanted to be allowed to use iron filling pieces,
but now they could manage it very well, especi-
ally the younger men. They had ships eighteen years
old, whose bottom plating was of steel }in. thick, still
working, and in good condition. The chief source of
corrosion was manufacturers’ scale; this they had to
remove by an acid bath, and he thought manufacturers
would soon get into the way of dipping their sheets. It
was also necessary to take more trouble in painting, on
account of the extra smoothness of the surface. With
regard to fracture, he said it was true that you could
break steel more easily than you could iron, but he
reminded the members that at the Naval Exhibition two
plates had been shown, one of iron, the other of steel. A
charge of gun-cotton had been exploded against each.
This completely shattered the iron, but only dished the
steel.

Mr. Wicksteed said that his firmm always had their
racks full of best Yorkshire iron, cnsting 17s. or. 18s. a
cwt., and they had to continue to use 1t because they
always found it reliable, whereas steel was not. It was
impossible from the same quality of steel to make a
shaft which would run in a cast iron bearing, and resist
abrasion; and a piece like a chuck for a lathe, which
could be welded and case-hardened. Therefore, unless
iron were used, it would always be necessary to keep two
qualities of steel.

Mr. Shaw said the reasons some steels rusted much
more rapidly than others was that they probably con-
tained a slight excess of manganese, whicE had a great
aflinity for oxygen.

In the afternoon the members visited the Newport
Ironworks, the Newport Rolling Mills, the Britannia
Works of Messrs. Dorman, Long, and Co., the Ayrsome
Ironworks, and the North-Eastern Steel Works. We
shall give further details of this visit next week.

The discussion on Mr. Jeremiah Head's paper was
resumed on Wednesday morning by Mr. Aspinal, who
said that on the Lancashire and Yorkshire Railway they
used steel almost entirely for locomotive work. They
found basic steel answer exceedingly well, and were able
to caseharden all wearing parts. They had recently
made boilers and crank axles from basic steel, and so far
they seem to do well. Stays had also been tried from
basic steel, when copper becamme so dear a few years ago;
but these did not answer, and they had been obliged to
revert to copper. He had since heard that the same had
happened with other English railways, and with at least
one in Belgium.

Sir Lowthian Bell asked permission to speak again.
He wished to point out to Mr. Cochrane that with coal
bunkers having only a 2ft. 6in. aperture, there was no
difficulty about regularity of flow, and that the same
thing happened in bins of iron ore. He considered that
the fused matter would act as a lubricant.

Mr. Jeremiah Head stated that he had very little to say
in reply. With regard to the controversial matter,
speakers had practically answered one another. No one
could say exactly what was happening to the material at
the top of a blast furnace; we could only say what we
thought happened. Messrs. Hawdon and Howson not
only claimed that their plan ought to succeed, but that it
had succeeded.

After a cordial vote of thanks to the author, the Presi-
dent called on Mr. Richard Grigg to read his paper on the
** Middlesbrough Salt Industry.” There was an interest-
ing discussion, of which we must reserve the account till
next week; and then Mr. A. L. Steavenson’'s paper on
‘“ Electric Rock-drilling Machinery,” and Mr. George J.
Clarke’s paper on “ Engineering Improvements of the
River Tees,” were read and discussed.

The President announced that Messrs. Dobson and
Borodin's papers would have to be postponed till the
autumn meeting. In the afternoon iron works east of
Middlesbrough were visited, and in the eveningthe Institu-
tion dinner took place at the Royal Exchange.

(To be continued.)
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THE COAL CRISIS AND THE IRON TRADE.

———

THE ATTEMPTED STOPPAGE OF THE MANUFACTURE
OF COKE.

UspouBTEDLY the attempt to stop the manufacture of
coke in Yorkshire is one of the most important features
connected with the coal crisis. The blow intended to be
dealt will, however, not be so heavily felt, inasmuch as many
of the coke burners would have to give fourteen days’ notice
from Wednesday or Thursday last. In the meantime a large
tonnage of coke will, doubtless, be manufactured at collieries
and works where they have good supplies of slack and smudge
on hand. Owners of blast furnaces will, it is expected, not
be able to continue work for any lengthy period if prices
increase. )

The stoppage of the coke burners will have a serious effect
on the iron trade of North Lincolnshire, Darbyr-::hlre, a.n_d
Northamptonshire, most of the smelters drawing their
supplies from South Yorkshire. Already there are not
wanting indications of the effect of the stoppage on the
Frodingham district. Messrs. Cliff and Co. are reported to
be damping down three of their furnaces, and others are
likely to follow. The Appleby Iron Company, which com-
menced operations in 1877, are repol to have several
weeks’ supply of fuel on hand, so that in all probability they
will work on for some time. The general feeling is that the
safest, and probably the cheapest course in the end, is to
damp down the furnaces. This would undoubtedly have
the effect of clearing stocks of pig iron, and would also
improve prices. An important suggestion which is likely
not to be lost sight of is, that in the event of the dispute
being a lengthy one, and supplies of coke from South
Yorkshire becoming scarce, the Manchester, Sheffield and
Lincolnshire and North-Eastern Railway Companies should
be appealed to, and ask to give a special rate from Durham,
so as to enable smelters to use the coke from the North of
England. If thisisnotdone,andthe furnacesare damped down,
the railway companies will lose the traffic in pig iron and
that arising from the transit of iron ore from North Lincoln-
shire, for the whole of the furnaces which are kept in blast
will have to look to Durham for supplies of coke. It may be
stated that the North - Eastern Railway Company have
already met the Durham owners with respect to the carriage
of ,and circulars are now current in South Yorkshire
soliciting orders of North of England coal.

One point in what is called “ The Lancashire Reply " to
the coalowners' manifesto, has attracted no little attention.
It is the handiwork of Mr. Thomas Ashton, and runs thus :(—
“The workman's case is simple and clear. They did not
reap their share of the profits on the high selling prices.
They never asked for that. They struggled to establish a fair,
just, and reasonable rate of wages, and having accomplished
that, will ﬂght campaign after campaign if need be to keep
it.” Considering that the high selling prices were caused by
the 40 per cent. advances obtained by the workpeople, this
statement is what the Americans call ““steep.” But perhaps
what Mr. Ashton really means is that the coalowners put up
prices out of all proportion to the increased wages given to
the men. Even in that case the miners must be understood
to have obtained their share, and no inconsiderable share, in
the 40 per cent. The British public, as usual, was ground
between the upper and the nether millstone. The colliers’
40 per cent. had to be paid by the public, and the extra profit
the miners’ leaders charge the owners with taking would have
to come from the same pocket. It is in adversity as in pros-
perity. Now that the coal supplies are cut off, both coalowners
and coal merchants make the householder pay all they can for
their needs. Neither the oneside nor the other appear to con-
sider the customer. His business is to pay,and he is doing it
now. There is every prospect, too, that he must continue to
do it, for there seems little doubt of the determination of
the Union leaders to fight. There never was a time in the
history of Trades Unionism when the leaders had so firm a
gns of their men, or when Federation was so widely spread
and so deeply-rooted. The men have been thoroughly
indoctrinated with this cardinal creed :—*‘ The employers
have thrown away their profits by senseless competition
amongst themselves ; that is noreason why you should throw
away your labour. Stand out for a month or two, and the
masters will be glad to give you work at the old wage.” And
thus the old evil game is played, and business goes from bad
to worse, with the thoroughfare-congested centres of people
who prefer to be unemployed rather than submit their
grievances to arbitration. ‘No advances were ever got by
arbitration,” says one of the leaders, who is evidently of a
mind with the South Yorkshire collier, who frankly confessed
that the only sliding scale he believed in was the sliding scale
that “ always slid upward.”

LETTERS TO THE EDITOR.
(We do not hold ourselves responsible for the opinions of our

ON CARNOT'S FUNCTION OF THE TEMPERATURE.

Sir, If not honourable, certainly humorous, mention is often
made of that unlucky playwright, matter for whose tragedy fell
short of the quantity required for the customary number of
divisione, owing to the awkward fact, in the early acts, all his
characters were killed off ; and, although a pmparﬂr constituted
drama was justified in assuming the co-operation of at least one

tic ghost, for the stage to be wholly occupied by ** spooks ™
was felt to be a di.uregnrd of the unities, to which dramatic critics
would, certainly, be bitterly hostile,

The difference between Mr. Donaldson and myself, as to Carnot's
function, seems converging to a like dilemma. Mr. Donaldson's
gFiniqn Eeing differences of opinion with himself, ** are not worthy

serious consideration,” and the thinking on the matter, of Carnot,
Joule, Poisson, Thomson, &ec., for their own credit wonld better
have been ‘‘unthunk :" i)j' strict mathematical methods he had
demonstrated ; the said function ‘*was an utter absurdity.” With

rallel andacity I submit: the statements of Rankine, Clansius,
naldson, &c., in the shape they are presented, ought never to
have been advanced at all, as they are manifest unfounded mis-
representations and frivolous objections, which do not affect
Carnot’s reasoning. So here is a cleared wherein to career
on our respective hobbies, and administer sounding whacks to each
other. ry facts banged in mathematical bladders—scottice
‘“blethers,” which has another idiomatic and expressive meaning—
make much noise without serious damage, Some one has asserted
““ there are mathematicians and mathematicians "—an oracular way
of stating there are masters of mathematics, and also, persons
mastered by their mathematics, The latter category, not
unjustly, being charged with sopplying illustrations of the
mthegl'm, ‘““‘great mathematicians are poor pbilosophers,” and
held responsible for a current belief. e title, mathe-
matician, is a synonyme for a ‘‘soft impeachment,” such as
being a poet, or having taken to drink. One symptom of
this demoniac possession is, where we find the delusion: mathe.

HE ENGINEE

. : e : b
: s are an effective substitute for brain ; in point of fact, muc
ﬁptelrinr for transacting our thinking. Whereas _::I_m.i:.hencn:l.!l-i:ml:‘:ﬂ;lil are
ial process of reasoning, for making explicit the truth or
nonsense involved in the assumptions with which, in large n_:lmtgr?,
instinctively, from former experience, mankind set out in their
investigations. Hence, mathematical deductions are not nec:emnnll ssarily
consistent with common sense, Another shape of the delusion: a
fact translated into abstract mathematical notation ; this nutntt:;n
can be substituted for the fact. Whereas, the notation mndeh:}u; thy
representing the fact, there may be points of view from which the
assumption is quite erroneous. e 'pcmod may even
altogether out of the universe into the ** fourth d:mann:l_nn, dwl E:a
he is not amenable to ordinary reasoning aFd speech ; and, -
lieve. has then to be communicated with in *‘ quaternions. =
Ln'ng after the death of M. Sadi Carnot, an honest savant, M.
Clapeyron, rescued the ideas of the former from oblivion by publish-
ing a mathematical commentary thereon. In the mtroductmn,_im
stated, ‘“ The idea taken for his researches appears to me fertile
and incontestible ; his damumtr&ﬁnnaaygf&unda on the ahuur\dﬂ]:f
which arises from admitting the possibility of producing absolutely
either the motive power or the heat.” Again, referring to a certain
deduction, “‘a quantity of action (the French term for Newton's
actio agentis, the vis viva of Leibnitz, or mechanic power of Smeaton)
—wuul}d, therefore, be produced, which would be cr&at«q’d.
absolutely, and without consumption of heat—an absurd rafsu ts
which would imply the possibility of creating either force
or heat in a gratuitous and indefinite manner. M. Clapeyron
adds, “‘It appears to me that the impossibility of such a result
might be accepted as a fundamental axiom 1in mechanics.” 1
think in the Hebrew Bible M. Clapeyron might have found that age,
before this axiom had been applied to things in general, and not to
mechanics merely. But M. Clapeyron’s practical instincts as a
mining engineer and profound mathematical attainments, seem to
have been alike, inadequate, to enable him to comprehend the
notion. The foregoing simple and direct statements ought to have
been exactly reversed, and that he ought to have writlen : Carnot's
principle is, heat does work without being expended. At all
events, Dr. Rankine and Professor Clausius, long after, asserted this
to be the case. Not to wrangle over the failings of the dead, of
one living and eminent man, Lord Kelvin, Professor Clausius
itively asserts : “ He still maintains the position of Carnot that
E:;t may do work without any change o the quantity of heat
taking place” (**Clausins on Heat," Brﬂ!_wp s translation, gag‘ﬂ 333}.
On personal knowledge, I assert, the position of Carnot and teaching
of Ll::-d Kelvin are precisely alike, and to the effect : The idea of
obtaining power without expending heat 1;15111613 a physical impos-
sibility, and the notions thereanent, imputed to them by Professor
Clausius, are ludicrous absurdities, for which existed, neither now
nor at any time, any basis of fact.
Next, as to Mr. Donaldson, refer to his ﬁmpﬁr, TEEE ENGINEER,
May 5th, 1893, page 391. We find a correct y stated investigation:

“,area ABCD = T "I:'_E pa vg log. £2, as the resultant external

work given out by Carnot’s reversible engine, if the different stages
of the cycle could be carried oul as described by Maxwell, in
accordance with Carnot's theory of heat.” Next, refer to a paper
entitled ‘ Synthetical Investigation of the Duty of a Perfect
Thermodynamic Engine, founded on the Expansion and Condensa-
tion of a Fluid, for which the gaseous laws hold, and the ratio (£)
of the specific heat under constant pressure to the sfpemﬁc heat in
constant volume is constant; and the modification of the result by

the assumption of Mayer's hypothesis.” (*‘ Royal %ociaty Trans:_t_:
tions, 1852.") This resultisgiven as, M = Ei%ﬁ‘s )= P Vlog. ]

which, though written in a different notation, is exactly the same
as quoted by Mr. Donaldson.

ES-T) _S-T_T .14 PVieg. 2 =pyr,log.L2.
LR U W A el
E L
It is stated, ‘“this result involves no hypothesis other than
mentioned in the title. If we now add the assumption of Mayers
hypothesis, which for the actual circumstance 15—

=k . E(S -T)

PV lﬂg.-v =J H,wehave M=J H TTES JE4ﬁl+r
Note, here ¢, and ¢, are the Fahrenheit scale temperatures, and E
the coefficient of expansion of a gas for the same scale—not the E
of my former letter, which is here represented by M. This is the
well-known form to which Carnot's reasoning is usually reduced,
and is, equally, derivable from Carnot's cycle, or here, by Lord
Kelvin, from the earlier independent investigations on gaseous
action of M. Poisson.

These and like investigations, fully confirmed by experimental
facts, are supposed as rendered absurd, on the strength of the
rigmarole statements, by which is intruded into the problem a
fictitious absurdity, which he pnames ‘‘heat substance,” and a
co-ordinate whimsicality ‘‘ heat temperature,” recognised by no
one but himself ; although, on his showing, the most important
factors of the problem, Mr, Donaldson writes, *“in accordance with
this—Carnot's theory—mechanical work done upon the operative
substance could not affect its temperature, if it were totally devoid
of heat substance.” This clot nonsense, in no shape entered
Carnot’s theory ! Observe: it assumes four things as dealt with,
viz.:—(1) Mechanical work, (2) operative substance, (3) temperature
of ditto, (4) heat substance, Consider Dr. Maxwell's statement :—
““Heat may be transformed into something which i1s not heat
—namely, mechanical work."

The late Dr. Clerk Maxwell, a profound thinker and con-
summate mathematician, well knew that one thing transformed
into another, implied both to be precisely alike, in essence/ This
could only differ in quantity, and the one could always be stated
in terms of the other. So that, instead of heat and work, two
things, by determinable law of equivalence, we could write, heat
or work, and bave only one thing, not two, to deal with. Then, as
to ““heat substance.” This is a fiction, intruded into the problem
hg a gentleman who shows himself cognisant of its untter
absurdity ! Yet, knowing its falsity, insists on its recognition: as
an end towards invalidating certain reasoning, on the mistaken
supposition of his ability to substantiate some kind of connection
between it and the reasoning to which he objects. This is not
science, but a reprebensible and stupid artifice. Instead of four
things, we have only two:—(1) Operative substance, or the matter
acted upon; (2) heat. Only, in the supposed case, this latter may
exist in two forms—as temperature of the matter, or as mechanical
work: at bottom, Ehannmaua of distinct portions of the second
definite existence, heat; when associated with the first definite
existence, matter.
~ Note an explanation offered by Mr. Donaldson, in last week's
1ssue:—‘‘ Heat transferred to the colder body will be expended
ﬁl‘tlj’ In raising its temperature, and partly in creating vis viva.
The vis wiva, in the case of both bodies, will again be converted
into heat, by molecular friction,”
an explanation without se

r] — rg L1

Here Mr. Donaldson man

_ natio ting the definite entity heat into
his two 1mn.§mn. factors, heat substance and heat temperature,
only his con uug modes of thought lead him immediately into
another absardity, a creation of vis vira. Now the only thing
which he or I can create is amusement. The matter now in dis-

cussion nu%ht to be, and really is, too simple to admit of ju ling.
A transferred heat Q is expended and now forms the definite

substans of the two phenomena, temperature and s viva in
matter. The quantity in the temperature, is given by the expres-

sion, Q; = £ ¢, the quantity in the vis wiva by Q, = %‘%

Necessarily, Q = Q; + Q,, and £, ¢, m, are determinable as the
dj'mm_m specific heat, absolute temperature, and mass of the
oﬁ)amtwa substance, while V and 772 are the imparted velocity of
the mass and Joule's coefficient of equivalence between capabili
to perform work, in foot-pounds, and the quantity of heat defin
as the unit. From the Q = k¢, as I have already shown, we

Avc. 4, 1893

________———_—_—._’_———-——’—==

immediately derive, E = J Q .54;1;:5; Carnot's expression for the

maximum power obtainable from the quantity Q of heat. The
TRy = e O iatel transf
vis viva part, Q, ?  is immedia y re- ormed back

-

again into heat, when we have expended that amount of power on
nlar friction *‘ nothing can be put to it nor anything taken
Egﬁcit . . that which bath been is now, and that illl:fnhiltn
be hath already been "—a fragment of old Chaldean philosophy on
which, an axiom—as M. Clapeyron suggested—we are able to found

the whole science of mechanics,
It were an endless task to track Mr. Donaldson through his

jungle. I may point out his statement, "% is called Carnot's

function of the temperature” is a mistake for Dr. Joule's deter.
J _ 772 15 another place, he clears up a

T

discrepancy between Carnot and Dr. Maxwell by utterly mystify-
ing wilth h};at substance relations explained by ﬁa i Iﬂlm
Thomeson, and further overlook of the fact. An accurate-thin
scientist, the late Dr. James Thomson, furtr@vﬂ years ago
pointed out the origin as a verbal slip, so obvious as to
require notice, except to those whose perception was somewhat
dulled by the fact they themselves ‘““had an axe to grind,” and
consequently, as is consistent with human nature, e the most
pmsih‘a of such oversights as are invariably associated, even with
the most perfect of human efforts, ROBERT MaANsEL

July 24th.

mination that this is

TUBE FRAME TRUCKS ON IRISH RAILWAYS.

Sir,—My attention has been called to Mr. Tratman's letter on
“ English and American Freight Wagons,” published in the
columns of your valued journal of the 7th inst., in which he says:
“ One of the Irish railways had some American type cars of 30
tons capacity, weighing only about 10§ tons, but I bave no r
as to their service, results of experience, or in repairs, but if
experience with them has been satisfactory, they would seem to
uﬂ}: decided advantages for English railways.” 1 bave pleasure
in handing you herewith copy of a letter, dated June , 1893,
from the general manager of the Great Northern Railway Com
of Ireland upon this subject, from which you will see, thatal
that company were strongly advised against trying to use
Goodfellow and Cushman tubular frame wagons, they are so well
leased with them that they ‘‘have ordered a number more to be
Euilt," making the fifth order they have given the Tubular Frame
Wagon Company, Limited, the last two orders baving been for ten
each. Friend zi‘ratma.n, however, is altogether mistaken if he
thinks that the reduction of working expenses by the use of
American wagons on Irish railways to the extent of 60 to 70 per
cent. will have the least effect on English railways. I have not
ot met an English railway official and shown him the enclosed
etter but who at once said, ‘‘ It is different in Ireland from what
it is in England.” There are four Irish railways to-day using
tubular frame cars, and every one of them will vouch for their
superiority, but no Yankish tricks—trucks—for English railways
if they can help it. J EFFERDS,
London, July 26th.

i

THERMODYNAMICS,

Sir,—I must confess that I bave not, as Mr. Donaldson remarks,
read the whole of the correspondence. I cannot, however, quite
follow his reasoning. What ground is there for the belief that
molecules expand and contract by heat? If they do it is
obviously not possible for the mass of a body to be expanded by
heat, and the molecules to be in a state of quescence. In the
supposititious instance referred to,with the two bodiesin a perfectly
adiabatic medium, nted that the same tem will be
attained by both, there is no reason that interchange of heat-
motion should not take place. If the molecules are at rest con-
traction will take place in any case, as it is impossible to su
that agitation of any sort can take place without giving nse to an
increase of volume. Then we have a substance at the same
temperature and under the same pressure occupying different
volumes, according as it is surrounded or not by a perfectly
adiabatic medium. In the case of gaseous matter, is it to be
supposed that as soon as two portions of a gas attained the same
temperature that there would be no diffusion? There seem to
me to be many difficulties in the way of accepting this theory,
Doubtless every known substance at definite temperatures will
assume the solid, liquid, or gaseous state, and I see no reason why
there should be any difference, except in magnitude, of the move-
ment of the molecules. J. R. CowELL.

Southampton, July 26th.

JAPANESE CRUISER THE YOSHINO.

S1r,—I have read with much interest your article on the ** Trials
of the Japanese Cruiser Yoshino," constructed for the Japanese Na
by Messrs. Sir W. G. Armstrong, Mitchell, and Co., W
ap d in your last issue of July 28th.

ou state that the Yoshino is the same class of vessel as the
9 de Julio and 25 de Mayo, constructed by the same firm for the
Argentine Government, but exceeds either of them in swe and
speed. )

I want to call your attention to your article on the 9 de Julio
that appeared in your issue of February 17th, in which you stated
that tl‘:a 9 de Julio reached, during the six hours' trial, the mean
speed of 21943 knots.

The Yoshinoin the same interval has reached the mean speed of
216 knots, which, according to your statement, gives 0'34 in favour
of the 9 de Julio, Jacinto Z. CAMINO, ;

Lieut. in the Argentine Navy.

94, Church-street, Birkenhead, Cheshire,

August lst.

TRIALS OF THE JAPANESE CRUISER YOSHINO.—In the of
these trials in onr last issue, the word *‘ throughout should follow
the words *‘ double-bottom " in the fourth line of the last para-
graph.

CiTy AND GUILDS OF LONDON INSTITUTE.—At a meeting of the
Council, held on July 81st, the diploma of *‘ Associate of
and Guilds Institute” was awarded to the following third year
students of the City and Guilds Central Institution:—Civil and
Mechanical Engineering—K. W, D‘lﬁ y, G. A. Fry, G. H. Heelas,
R. F. Krall, H. F. Robinson, A. E. H. Sonneborn, C. V.
T. L. D. Hadwen, E. L. Joselin, H. C. Leake, R. D. T. ﬁ
W, T. W, Sussman. Physics and Electrical OE.‘D% - H.
Ballie, W. A. Brodie, W. Casson, J. R. Dick, A. H. Finlay, E. E.
Gunter, W, E, Miller, J. Barnard, R. B. Burrowes, W. R. é"’l‘

W. H. Everett, E. G. Fleming, T. Hemmant, N. Ward,
C. H. C. Woodhouse. Applied Chemistry—O. F. Russell.

B!

CHATHAM DOCKYARD.—An outlay of close upon £1000 has been
sanctioned by the Lords of the Admiralty for the sx.?;ﬁon dh?
e

Alexandra bui]din% slip at Chatham Dockyard.
provide facilities for the construction of ships of 75ft.

or vessels of much greater breadth than any htﬂgh:&nﬂ# afloat.
When the Fropowd alteration is completed, the slip exceed in
size that of any building elip in the service, and upon it will be
constructed the newly-ordered first-class battleship

which when completed will be the and most
warship in the world. She is to cost ,000, inclusive of arma-
ment, which will include four of the latest improved 67- Ohﬂ

The mﬁngnnfthavmlma?aohdﬁubamh' ISLDRES
}n r:tlia p&um of a fortnight, and the building to be commenced
orthwith.
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AN ACCOUNT OF SOME EXPERIMENTS ON THE
TRANSMISSION OF HEAT THROUGH STEEL
PLATES, FROM HEATED GAS AT THE ONE
SIDE TO WATER AT THE OTHER.*

By A. BLECHYNDEN, Member.
(Concluded from page 98.)

Results of the experiments,—These are given in figures in the Tables
I. to XIII., and are likewise shown graphically for the plates A and
B in the di s numbered 1 to 9, Figs. 3 to 11, E’ha general
results for all the glntaa are also shown relatively to each other in

Diagram 10, Fig. 12. Diagrams 1 to 5, Figs. 2 to 7—Tables L. to
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V., give the results of the experiments with plate A, which was at
first 1°1875in. in thickness, and was afterwards reduced succes-
sively to “75in., *5625in., *25in., and *125in, in thickness, and tried
at each thickness. The temperatures of the furnace, given in the
records of the trials with this plate, are those measured at the

fointﬂ, ig. 2. s 6 to 9, Figs. 8 to 11 and Tables VI. to
X., show the results obtained with the plate B, which was at first
-46875in. thick, and was successively reduced to *375in., *25in.,
| EHH PLATE B. DIAGRAM V. :
«HEBTY THICH Figure 8,
L u"“-;-.._.__:..___ — s -

- -

Table X. gives the results with the plate C “8125in. thick, with
both sides rongh. Table XI., the results of plate D, "bin. thick,
with one side—that next the water, as in A and B—machined. In
the experiments with this plate, the temperatures were also taken
at the lower point D, just over the fire, and the results are given
in the table referred to. Tables XIL and XIIL give the results
of the trials with the plate E. This plate was machined on both
gides ; it was at first 1:1875in. thick, and was afterwards reduced
to *1875, As with the plate D, the temperatures were measured
at both the upper and lower points C and D. Only four experi-
ments were made with the plate at each thickness.

Discussion of the results,—If an examination be made of any of
the diagrams Nos. 1 to 13, or of Tables 1. to XIIIL, the broad
general fact is evident_that the units of heat transmitted through
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any of the J)Iatas per degree difference of temperature between
the fire and the water are proportional to that difference, or, in
other words, the heat transmitted is proportional to the square of
the difference between the temperatures at the two sides of the
plate, as will be seen from the fact that the ratio

Heat transmitted per square foot

(Infference of temperatures) 2
it a constant for each plate within the limits of the experiments,
and the mean values of this ratio for the various plates are as
follow : —

Modulus for
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and *15625in. t and tried at each thickness. For its first three
thicknesses, as lélt-.h,mhmponwmwmmumndlt
the lower D, Fig. 2; but in the Jatter experiments with i
at the thickness, these temperatures were measured,

intbc:_upq'imnhthhdlnmﬂthdwithmﬂrjmkm

* Institution of Naval Architects, Cardiff.

Modulus for
Plate. Thickness— temperatures at  ‘emperatures at
inches, Sote a kit both upper and
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The figures for the moduli in the last column are calculated as for
the mean of the squares of the differences of the temperatures on
the assumption that the temperatures taken just over the fire, or
point D, are the maxima which would be approximatel true, and
that those at the upper station were equal to those of the escaping
gases, which, as has been shown, was actually correct. The mean
the squares of the differences of temperatures was taken as
being D'd, where D is the difference between the temperature at
the upper station and the boiler, and d the difference between
that at the lower station and that in the boiler. The table shows
that there is a Eonqrn.l rise in the value of the moduli with decrease
of thickness ; but if the diagram No. 10, which shows gra
the general relation of these moduli, be inspected, it will be seen
that there are considerable irregularities in the curves joining the
various points for each plate, This i haps, no more than
might be expected, because of the gmtlﬁiggﬂty of machining all
the surfaces to the same degree of smoothness; and, notwith-
standing the precautions taken, the difficulty of main the
surfaces uniformly clean., It was found that the very test
Muiﬁaumnvm fall in the rate of transmission ;
even wi the outer surface the plate with a piece of rag or

of waste was sufficient to influence the result detrimentally. There
is also an apparent falling-off in the increased efficiency of the
thinner plates when they are under three-eighths of an inch or so,
which seemed as if it might possibly be accounted for on the
assumption that the thinner plates yielded to the cutting tool, and
thus came to have more smoothly machined surfaces than the
thicker. That the smoothness of the surfaces was an important
factor will be rﬂadilg seen when the ﬁmtmn of the points for the
plate E are compared with others, e plates A and E were at
first the same thickness, viz., 1'1875in., yet the modulus for A is
0155in., while that for £ is only -01416in. Plates B and E were
ultimately reduced to nearly the same thickness, viz., B to
15625in.. and E to *1875in., while their moduli differ widely, viz.,
for B *02583in., and for E *019245in. The differences are due to A
and B having the receiving surfaces as from the mill, while E was
very smoothly machined on both sides. It may be worth while to
compare the results for the various plates relatively to their carbon

content :—
Flate. Carbon, Specific gravity,
a O - - - L -El L L] L] o ?lﬂlTﬁ'
' i o weias: TERY e v 7'8082
ﬂ LY L L} - -ﬂs LN ] LI - L] ?IMI
B in  as  ad wes. ROV e rews a 77420

Now, it will be observed that A, the lowest in carbon, is also the
lowest in conductivity, while the others seem to follow in the order
of the percentage; though, doubtless, the experiments should be
extended to confirm this. The rate of conduction has hitherto
within this paper almost entirely been referred to the terminal
temperature of the gases. This is not, however, that to which
they should be referred, as has already been stated, but to a
function of the initial and terminal temperatures, viz., D'd. In
the cases of plates B, *15625in. thick, D, and E, these are given,
and from these and others not here given it is evident that the
values should be reduced to about ‘74 of those given for the ulti-
mate differences of temperature.t The results of these experiments
certainly point to the conclusion that the thinner the plates, form-
ing part of the heating surface of a boiler, the higher should be
the gﬁilﬂr'a efficiency, always provided that the plates are clean ;
but it will be evident that, if the plates be coated with a covering
of scale, or some bad conductor, then the less must be the influence
of the thickness on the efficiency, while with a thick coat of oil the
influence might become practically unimportant. The fact that
the heat transmitted is proportional to the square of the difference
of the temperatures nf the two sides of the plate shows the im-
portance of high furnace temperatures if efficiency is aimed at, and
emphasises the importance of rapid combuston, either by means of
air supplied by fans or by height of funnel.

Results of Experiments on the Transmission of Heat through

Steel Plates,
No. 1. PLATE A,

] i - L -mlc :
| |k [esld® B (5% :
ﬁ = = == E g_; 2 gﬂ = a - B 3
Sleg| 24 [BE53(EE |85 2 |58 2 s
c|lS2 | °< |8 wbB|s E. e |8, |2~ 2 : =
= E E r E oy (= = = - E. E b == E
3|82 | 28 |5A%% |58 |85, 82 |5 & :

e - = - - -
E15 | 25 (8853|352 (288| 87 |83 ¢ <
a7 | & FEY |=E|ES% |8 |RE . =
= E A&lB8 E &
H. M.| Deog.
1 61 | 1060 | 10°15 56,800 | 6GOO | 10,820 | B48 12°78 *01605% |1 1875
1490 | 1205 [ 140 | 7,400 | ,, [14,780| 008 | 14-85 | -01408%
127 | 1225 | 811 | 7,845 | ,, |16,500| 1018 [ 15°26 | *01506 | ,
2 8| 1425 . 26°1 11,800 o | 22,760 | 1218 18°78 01545 e
1 64 | 1440 | 25°1 | 12,760 | ,, |24,450 [ 1228 | 190 | -Op22 |
2 87 | 1490 | 88°05 | 18,950 o | 26,7560 | 1278 209 "01087, <5
' Mean ..| "01552
No, 2. PLATE A,
|
1 4 aaal 844 | 8,120 | 600 | 6,820| 626 | 1089 | "01T41 T
2 111000 1127 | 53880 ( ,, |10,050| 788 | 189 01786 =,
2 14| 1125 | 15°45 | 7,880 | ,, |14,650| 018 | 16-04 | -017BT @ ,,
1 83 | 1270 | 16°79 | 10,480 s | 20,800 | 1058 10-18 01811 n
1 48 | 1445 | 26-45 | 14,150 | ,, [27,100| 1288 | 21-02 | -o1788 | ,,
Mean 01770 |
No. 8. PLATE A.
2 6 11D 6 65 8,058 | 60O | 6,705 568 1180 02110 | -5625
157 | 920 097 | 4050| ,, |100180] 7 1487 | -02080 | ,
1 8§ 1175 [ 11°85 | 10,000 | ,, |19,450| 068 | 20°18 | ‘02004 | ,,
1 7| 1860 | 17-08 | 15,500 | ,, | 20,550 | 1148 | 25-7 | 02241 | ,,
Mean ..| 02119
No. 4. PraTte A.
161 | 7156 | 5086 2,645 | 600 | 5050 508 11°81 | -02850 | ‘25
126 | 868 | 652 | 4,450 | ,, | 0,260 646 14:85 | -022 4
119 085 811 5,080 o | 11,970 728 16565 02200 "
1 lf 1040 poT | 7,820 o | 16,460 | B2Z8 1865 0225656 =
1 7| 11056 | 109 0,460 o | 18,470 | 898 2065 02810 o
1 711001861 11,760 | ,, |22650| o7 28-15 | -02865 | .,
I
Mean ..| 02300
No. 5. PrLate A.
1 38 050 | 6'55 6,030 | 600 | 12,170 | 738 16-48 *02230 | *125
1 111201 10°18 9,600 w | 18,860 | 908 20°76 02285 ™
1 25 | 1210 | 18-27 | 12,500 n | 24,080 | P98 24°1 02415 .
1 6| 1205 | 16-48 | 14,400 | ,, |27,620| 1088 | 25-48 | -02852 | .
124 | 1835 | 28-28 | 16,100 [ ,, (80,620 | 1128 | 27-25 | ‘02426 | .,
1 18 | 1845 | 20'45 | 16,240 | ,, | 80,900 | 1188 | 27-27 | -02410 | |,
1 18 | 1860 | 20°656 | 16,450 | ,, | 81,800 | 1188 | 27-48 | ‘02410 | .,
1 8| 1680 | 26°10 | 24,000 | ,, | 45,00 1818 | 8421 | -02605 | |
Mean ..| "02800
No. 10. Prare C.
1 3 Rid 3695 8,688 | 600 | 7,776 | 652 1191 “‘01820 | 8125
1 2| 9756 570 | 5825 | ,, |10,800| 763 | 14'25 | -01865 | ,,
1 1 085 598 6,630 w |11,420]| 778 14-80 01012 0
1 0| 90| 607 | 5,100| ,, |10,450| 778 | 18°46 | -a730 | |
1 4| 990 605 | 5476 | ,, (11,140 778 | 1481 | 01841 | |
1 5(1060| 695 | 6,200| , |12,476| 848 | 14-70 | -o1785 | |
Mean ..| "01819
No. 6. Prarte B,
110 625 | 200 | 1,780 | 600 | 4,270 | 418 | 1032 | -02405 |-46875
1 7| 850 | 500 | 4400 | ,, | 0175| 688 | 14-38 | -02285 | ,,
128| 855 | 641 | 4,500 | , | 9,850 643 | 14:58 | -02000 |
1 0]1205)| 1268 | 12,285 | ,, 28650 008 | 23-70 (2885 "
180 ) 1240 | 20°64 | 18,800 | ,, | 25,500 1028 | 24-80 02410 e
1 81280 | 17-28 | 14,720 | ,, 28,140 | 1068 26:80 02482 s
119 | 1885 | 2186 | 16,000 | ,, (80,450 | 1128 | 27-10 | -02410 'S
1 0| 1340 | 16-82 | 16,280 » | 80,850 | 1128 | 27-84 02425 .
1 8| 1860 | 18+98 16,800 o (81,0401 1148 | 27-80 *02420 -
1 01465 | 21-88 | 20,610 | ,, |88,050 | 1258 | 81-10 | -02474 | ..
Mean ..| ‘023006 >
t The results for the plates D and E are ven in Tables xi., xil., and
xiil. Those for the plate B, at thickness ‘15625, in Table ix. 4.
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Result Experiments on the Transmsswon of Heat ¢
. Steel Plates,

No. 7. Prate B.
| | e
| I " L l-: | ﬁ: t > E
| H . lﬁE et (22| B | = == =2
§l= | 2 (37512288 E |8 & z
- 5w EZES Eﬂ 0™ ,,E_.|¥E.";' -
- ;E-?. H—E'HEHH:"*E.::EE _-ili"":.-- hE
(53| PE8ueFlnl(BER| S, |25 | =B | 3
§|6E| £2 |328%(35(382 83 (5L :
- — "-|: a -l-:E = N I~ ot = _.1
E | B -0 B8X¥8I23|288| B |3% = o
— 8K - 8 |S535 835|382 |3 - =
= > MER WME|8BL |8 |EE & =
s - = &|& g &
. M. Deg. i e e
1 3 | ;Iii;.' a 4,000 | GO 0W.5i0 h:l" I-I‘ Ij .ﬂ.":-.‘.“ il
1 10 868 | 410 o, LIsL) .t 10,420 I'-.:ﬁ 'Ia-'t- 10.;4:;: .
1 17 11170 | 1569 | 11,800 | ,, | 22,750 058 | 2874 247 L
1 8| 1180 | 1892 | 11880 | ,, 22,880 968 | 28-62 | "02440
1 4| 1820 | 17:62 | 16,000 | ,, | 80,400 | 1108 | 2i'40 | - 34:‘._ "
1 21 | 1500 | 80:7 | 22,000 | ,, | 41,450 1288 | B83'15 | "03488 1
1 8) 1620 | 270 | 22,010 | ,, |48,160| 1808 88'0 | -02520 |
i | p—
Mean .. 02443
No. 8. Prate B,
1 4| s85] 1°5 | 1,800 coo 8,506 873 | 063 | “02584 | i
] l T:’:I' 3' ]H ::.“Tl-' 1] ﬁ,_:lr” :}13 | :.:. N s ...‘."4-.'-.] Vi
110| 985 8988 7,410 ,, 14,700| 778 | 10°0 | 0400 ,,
1 ©» 1085 | 10°45 8,780 ,, 17,220 823 | 20°M 02544 |
057 1000 D25 0,870 . | 18,810 | B48 2] ' :EITTL: "
I I-‘J lﬂﬁr Il.!l“'ﬁ H..T‘l-ﬂ 1] H‘,ﬁ'ﬂ] B :—:21?"" ‘ﬂ:i;':ﬂ;ﬂ | Wi
| 4| 1820 | 18:15 | 16,500 | ,, | 81,880 | 1108 | 28:3 | "02850 | .,
1 12 | 1840 | 21°62 | 17.460 = ,, | 88,150 | 1128 ‘ 20 80 | -02004 | .,
1 6| 1480 | 2655 | 28,800 & ,, | 48,800 1208 | 846 | 0730 | ,,
|
Mean .. 02508
No. 0. Pratk B.
117 | [T I 467 3,020 | Ll | ¥ 5 i) 43 1385 02558 - 15625
1 20 G50 0-38 i, 780 . 118,540 | T3S 15735 02410 -
1 8| 118s | 140 | 12850 | . |24,600| o73 | 25-3 | -02000
1 711270 | 17:45 | 15,150 | ,, | 28,900 1058 | 27°8 | -02583
1 6| 1885 | 19°65 | 17,820 | ,, | 82000 1123 | 20°23 '{l'.:t_m--i i
1 10 | 1460 | 27°8 23,050 h ‘43,4”!] 1248 d4°8 *I'l!ali_ltl <.
1 5| 75| 256°8 22,550 o | 42,400 | 1263 34 " o 02008 ==
| . '
With Adir Jacket. No addition foi Radiation,
. ' : Air
3 21 588 | 6°99 | 2010 O H.T«!HJ[ 370 {86 "02625 jucket
1 36 17 500 8,005 ] l.'rllir!H.'Ii JU0 lﬂ'l.Hj | * 02500 .
o ol 704 |10°28| 4970 | 0 | 9,140 582 | 1567 | *02600
1 46 | 1341 | 32°6 17,850 | 0 |82,750 | 1120 | 20°10 025750
1 21 | 1867 | 25-05 | 18,040 | O | 34,000 1155 J0 48 ‘ﬂ'.I.'J_I.:HJ =
1 82 | 1450 | 35°1 22 100 0 |-Hl',fif.rU 1235 g2 1 h * 02650 -
| Mean .. -02611 °
No. 11. Trate D,
¢ | B .
o] RS mE |, & ;
C % e~ R ek -
£ S 85888y | . 2
= | S [48|B26%|88H| &| £ = <
- —~ EE LTS o | | = - - % — -
S| 2 |22|588%|52% | E| & = :
E - o =7 o ;
2| &|2°[33d3|2827 | | =
g[8 PEE |7E | 2
= -] _
H. M. | Deg.| Deg. .
1 30 *]':'.-’f T-E! 2.318 4,250 | 430 a3l 066 015X 02NN 5
180 | D67 | 1279 7,180 | 18,200 | 755 | 1067 | 174D "01040 |“02816 :
1 81 | 050 |1354| 7,140 | 18,110 | 788 | 1142 | 17°75 01560 ‘02428 | ,,
1 20 | 040 u:'.| T.400 | 18,580 | T44 085 | 18°28 |*01892 02455 .
2 40 | 080 | 1250 T.620 | 13,080 | 768 | 1068 | 18-26 |*017V10 i'ﬂ'."SSﬂ
1 41 11050 |1806 | 8820 | 16,200 | 847 | 1184 | 19°13 |"01615 |-02260 | |,
1 40 {1001 | 1347 | 10,200 | 18,780 | 870 | 1185 | 21°82 [-01880 |-02480 @,
1 88 (1122 (1422 11,120 | 20,410 | 910 | 1210 | 22°45 |"O1858 |'02470 =
Mean | "01747 | "023467
No. 8A. TraTE B,
Wiath Air Jacket. No adddil.on *J‘;".H' HRoeliodcon..
186 | 717 | 867 3505 | 6,000| 505 | 655 | 13°06 [01005 |*0250 |'156
2 0| 704 | 004| 4,079 | 9,140 | 582 | 692 | 15°07 |~02265 ‘0260
1 46 | 1341 '.I.':-ET| 17,850 | 82,750 [1129 | 1825 | 29°10 |02195 |*02567
1 21 | 1847 | 1850 | 18,540 | 84,050 [1155 | 1688 | 20°48 01800 0250
Mean 02064
No. 12. FPrare E.
\ e
4 &, L - 5
= is % | uZ =
= £ < |g3E S|E2.. _ : =
gl a | = |Bsl|8ss|as | 8| mix | m2 o
8| 5 | & [BRE%|E2% |y | " el L S
- 1] ~ N L P R - St = &
= i g lwgmBleaga = . | 5
2 = |SE53|5E B
= — *;'..: | =
- § = | e
| = |
H. M.| Deg. | Deg. |
138 | 518 ) 7i6 i 1,420 | 801 | 528 | 00001 | 01660 [1°1575
1 58| 062 | 806 | 1,520 | 2,700 | 440 | 684 | -00027 | 01442 |
2 D w6 1125 2|H‘-*"' :.I,,'..,‘H-”' g4 ) “ (NS} 0124 e
2 2 | 1285 | 1550 | S.800 | 16,150 | 1078 | 1388 | 01126 | 01405 s
' |
Ms.:ml| " (0061 | 01418
No. 18, Piate E.
182} 584 | o485 | 10m | 2,005| 822 | 436 | -01480 | 01088 | -1875
2 0 71| 980 | 8,274 | 6,010 660 | 777 | -01882 | -01920 | ,
2 0| 0656 | 1242 | 5,041 | 10,800 | 743 | 1080 | 01854 | 01880 :
]
1 45 | 1840 | 1625 | 18,650 ’24,5&1} 1128 | 1418 | -01560 | -01008 | .
Mean | 01431 | 01028

Boiler surrounded top and sides by air jacket, which was well covered
with asbestos. No allowance has been made for loss by radiation. This
plate was mackined on both sides,

PREPARATIONS, b]g Admiralty order, are at once to be
made at Sheerness Dockyard for the construction of the new
sloop-of-war Torch, designed by Mr. W. H, White, Director of
Naval Construction. This vessel is to be 180ft. long, 32ft. 6in.
beam, and 960 tons displacement, at which her draught will be
11ft. 6in. Being specially designed for service on foreign stations
where few facilities exist for docking men-of-war, she will be
sheathed and coppered. The Torch will be fitted with engines
capable of developing 1400 indicated horse-power under forced
draught, giving ber a speed of 13} kuots, and 1050-horse power
under natural draught, with a s of 124 knots. Her armament
will consist of six Z0-pounder and four 3-pounder quick-firing guns.
All the latest improvements in steering gear, electric lighting, &ec.,
will be adopted in her outfit. A similar vessel to the Torch, to be
named the Alert, is to be laid down in the same dockyard during

the present financial year.
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L0G FRAME WITH TRAVELLING RACK

MESSRS. J, PICKLES AND SON,
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LLOG FRAME WITH TRAVELLING RACK.

Tue illustration below represents a log or timber frame
with travelling rack, in which attention has been paid to the
severe strains experienced by such machines, and to setting
all the hand motions within easy reach of the operator. The
main frame is fixed upon sole plates, and connected by suit-
able cross rails and tablet at the top, room being secured for
facilitating the saws being put in or out. In place of the
ordinary crank working in the centre of the frame, the main
shaft is of straight steel, and on each end is a disc with a
crank pin, These discs are of large diameter, and cored out
to counterbalance the weight of the working frame, &c.
driving pulleys are placed in the centre of frame, and are of a
large diameter. The connecting rods being on the outside of
the main frame, enables them to be of great length. The
driving shaft runs in two long phosphor-bronze bearings, the
pedestals for which are fixed to the sole plates. The working
frame which carries the saws is made entirely of steel, and
works in long continuous adjustable bearings, which are
readily accessible for oiling or adjusting. The machine is
provided with silent variable feed and quick return motion
for working the travelling rack which works between rollers
running in stands fixed to the saw mill floor. Secrew clips,
as shown, are provided for holding the timber to be sawn ;
there is also provision made for giving lateral movement to
the end of the log by screw motion. The bearing rollers are

capable of being adjusted to suit the irregular nature of the |
The down-pressure apparatus consists of two strong |

timber.

steel racks, with cross shaft and roller, which slide up and
down in suitable ways formed in the main standard, and
worked by pinions fixed upon the shaft across the top of the
frame, and connected with a lever and weight outside the
frame. The arrangement for the back of the frameis a
swing spur, fitted with adjustable screw, and easily turned up
out of the way. The machines are of different sizes, that of

42in. width being intended to take in and work sixty saws. |

The machine is made by Messrs. John Pickles and Son,
Hebden Bridge.

“TIGER"” PIPE WRENCH.

THE accompanying engraving illustrates a new form of
wrench. Its means of gripping will be seen from the

engraving. It has a very large capacity, and canbe used as a
spanner; 1tis made of wrought steel and tempered. It isa
strong tcol, and can be used with great quickness. It is made

The |

HEBDEN BRIDGE, ENGINEERS

by special machinery, and is produced and sold at a small
cost by the inventor, Mr. T. R. Paxton, Burton, Westmoreland.

S.S. LUCANIA.

Tur Lucania, the second of the two new Cunard vessels
built by the Fairfield Company, was taken from the wet basin
alongside Fairfield Shipyard in the afternoon of the 29th
ult., and berthed at the North Quay of the Queen’s
Dock. The transference of the huge vessel to her new position
in the crowded harbour of Glasgow was safely effected, four
of the Clyde Shipping Company's powerful tugs being in
attendance, two forward and two aft. The vessel also used
her own propellers at intervals, and during her progress up
the harbour she was watched by thousands of spectators who
lined the banks of the river. On the afternoon of Monday
the 31st the second and more arduous step of taking the
huge vessel down the river to the Tail-of-the-Bank was accom-
plished. She left her berth about half-past one o'clock,
with the assistance of four of the Clyde Shipping Company's
most powerful tugs. She was drawing close on 26ft. of water
aft, and while the tide was only fairly good she appeared to
encounter no difficulty in proceeding, especially in the
middle of the channel, and when the boundaries of the
harbour proper had been passed. The several sharp bends in
the course of the river were negotiated with apparent ease,
and her passage down the comparatively narrow navigable
channel did not present the inconveniences to smaller craft
that were anticipated. River steamers and boats of various
sizes came and went as if the passage of the greatest of
modern transatlantic greyhounds was an everyday occurrence.
The anchoring of the vessel opposite Greenock was safely
accomplished. On the upper and promenade decks of the
Lucania, as she proceeded down the river, it was seen that &
very large number of workmen were employed. This would
seem to point to the conclusion that a good deal still remains
to be done before the completion of the vessel. It isintended
that she will start to-day—Friday, 4th August—or to-morrow
on a preliminary cruise round Ireland, with the view of
fulfilling the contract conditions with regard to long distance
steaming, as in the case of her sister ship Campania, finishing
up at Liverpool, where she is to be duckes and painted. Iarly
next week it is intended the vessel will return to the mﬂi{\h
and be subject to her official trials for s , and she will in
all likelihood be formally handed over to the Cunard Com-
pany about three weeks hence.

TeE Ealing Local Board have just accepted tenders for
the provision and laying of mains and the erection of buildings for
electric lighting, and agreements have also been signed the
Chiswick Local Board in the same direction. At Richmond con-

siderable progress has now been made with the lﬁ'mg of mains in
the borough, and the new municipal buildings are already fu

¢ with the electric light.
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UNITED STATES BATTLESHIP MASSACHUSETTS

THE BATTLESHIP MASSACHUSETTS, UNITED
STATES NAVY,

OxE of the heaviest and most powerful of the vessels for
the new navy of the United States is the battleship
Massachusetts, which was launched at Philadelphia on
June 10th, and of which an American correspondent sends
the following description. She is one of three sea-going
const defence battleships authorised by Congress in June,
1800, up to which time the new ships authorised had been
mostly different classes of the cruiser type. The contracts

speed and coal capacity; but this is not well founded, as she
is intended for coast-line service, and not for service in
distant parts of the world. For this reason, and as it would
be practically impossible to make her suitable for every class
of service, it was wisely determined to emphasise the essen-
tially important features of armament and protection. To
do so it was necessary to sacrifice speed and coal endurance,
but this was not done to an unreasonable extent. For the
ordinary p ses of coast service the sustained sea nq;zed
of 15 knots 1s ample, especially in view of the fact that,

over which they fire. They are thus sufficiently high up to
give them an excellent platform from which they may be
fought effectively in any sea. They are also sufficiently
elevated to minimise injury to the deck from their * blast "
when fired over it. One of the best and most distinctive
features of the manner in which they are mounted, however,
is the fact that they may be loaded in any position of
horizontal train. This is a distinct advantage, insuring
unusual rapidity of firing, and possessed by few if any Iuraiil;
battlesnips, the largest guns of which can generally onl

- being near home stations and docks nearly all the time, the | loaded in one position, to which they must be returned, at
for two of theee, the Massachuseits and Indiens, were 40 bottom of the Massachusetts would be kept in much better | greatloss of time, after every shot. The 8in. guns are like-
Cramp and Sons, of Philadelphia, and that for the third, condition than those of hostile battleships acting far from | wise mountedin pairs in armoured turrets, 83in. thick, one of

the Oregon, to the Union Ironworks, of San Francisco.
The contract prices for hulls and machinery—exclusive of
armament, which is provided by the Government — were
3,020,000 dols. for each of the first two, and 3,180,000 dols.
for the third. The leading particulars of the Massachusetts
are as follows :—

their base, and she would thus, in practice, be apt at all ' which is located at each corner of the superstructure. They

Length on load water-line .. BOOft.
Beam, extreme .. .. .. .. . .« GPft, 3in,
Draught, mean (same fore and aft) . 2aft.
Draught, with bunkers full .. 206ft. @in,
Frecboard, forward .. ., .. ™ 121t.
Displacement, at natural draught 10,200 tons,
Weight to increase dranught 1in. . . 42 tons,
Coal capacity at normal draught . 400 tons.
Coal capacity of bunkers T 1800 tons.
Horse-power .. .. .. P000 1.H.P.
Speed, maximom .. .. .. 164 knots,
Speed, sustained sea speed .. . 15 knots, Main-DeEen PiLan
Complement of officers and men .. .. .. .. 460
The hull is of steel throughout, with heavy steel castings, :
for the stern, sternpost, propeller braces or struts, and the -
rudder frame. The transverse frames, or ribs, are placed 4ft. |
apart along the double bottom, and 3ft. Gin. at the ends of
the ship, the double bottom not being continuous. The =

vessel has a flat keel-plate, Jin. thick, and the side
plating is Jyin. to §in. thick. The interior is divided into
watertight compartments by longitudinal and transverse
bulkheads, and a centre-line bulkhead, extending from the |
keel to the protective deck, separates the engine and boiler |
rooms. - =
The hull is protected by belts of heavy armour 73ft. wide, | :

turned in forward and aft to sweep around the bases of |
the armoured redoubts at the bases of the gun turrets. |
Forward and aft of this belt are heavy, underwater
rotective decks sloping down to 4ift. below the water-
ine at the sides. Another armoured deck extends across
the ship above the belt. Above the belt, too, the sides
are grut.ecbed by 5in. vertical steel armour. Coal bunkers |
are built over the belt deck, and cellulose will be

= — ™
e - N
E——

laced | -

—

on the slopes of the protective decks forward and aft. | -——— - E\L\\\\\%
In addition, there is heavy armour protecting the guns. e e

The water-line belt will be of Harveyised nickel steel 18in.
thick, the redoubts rising at each end of it being 17in. thick.
These redoubts protect the bases of the turrets, the revolving

gear, the loading apparatus, and other vital machinery, besides
E:eveuting a ing fire from forward and aft. The 18in. E
It is backed by six inches of wood, two §in. steel plates and /N i)

& 10ft. belt of coal in the bunkers referred to above. The
protective decks forward and aft of the water-line belt are
2%in. thick, while that over the belt is 8in. thick. These
decks are formed of two layers of jin. steel plates, the
remaining thickness being made up of one plate of solid steel.
There is a 10in. armoured conning tower forward, with a Tin.
tube for conducting the speaking tubes, electric wires and

steering connections below. O ‘ )

The Massachusetts has twin screws, driven by a pair of
direct-acting, inverted-cylinder, triple-ex on engines. The |
diameter of the high-pressure cylinders is 34}in.; of theinter. | M4cF Secrion Arr. Secrion Fomwanmp Mipsmik SecTion
mediate, 48in.; and of the low-pressure, 75in.; the common | ©7owrng Cellulose Beir Showing Cellulose Belr Armor Beit in Black ,
fﬁﬂhtﬁ ;ll being 42in. dThu nes are to develope 9000 “ ang Flreor Plares

ca orse-power, and a maximum s

with ‘s sustained ses soeed of 15 e mdn:;pjiy ul!m:ut:i PLAN AND SECTIONS OF THE U.S. BATTLESHIP MASSACHUSETTS

at the normal draught will be 400 tons, but there is bunker
capacity for 1800 tons, which would increase her dra

t
about 33in. As coal was consumed, however, lhuug:uutﬂ

g;l-l.mn.!]‘v,r return to her normal draught, and could thus
accomplish a long voyage without re coaling, arriving at the
scene of action with a large supply of coal and at fighting
draught. The radius of action of 1800 tons supply, at the

ordi cruising speed of 10 knots, is estimated at 16,000 | board f i
muﬁ:{ miles Tg’::n are four double-ended boilers, each ::;ﬂ;ﬁ% ?:“?:I i f e g mpplc%mpmd

- There _ erful in itself and as
181t. long and 15ft. in diameter, and two single-ended donkey | with that of forei bn:{lﬁq accom

, and f ) , &8 shown by th -
hoﬂur?, each 8ft. long and 10ft. in diameter. All the boilers ing table. It onnlﬂ:lh of iuan;Sin.. eight Izl;u': :nd fuurpﬁn
are of steel and of the horizontal return-fire tubular breech-loading rifles; twenty 6- and four 1-ponndn;
Emhbuﬂqhudghihmou,mdthewhuﬁng ra dﬂnms:luurﬂntﬁngm '
of the main boilers is IT.lﬁﬂnlu:n feet, with a total e 13in. are mounted in p
surface of 552 square feet. Eac boiler and engine is

one aft, the bases of each be
in a um;e u::ﬁht 'mputmgnt. in order to localise | armoured redoubts. The walls of these

. thick, and th
t been objected that the vessel will be deficient in 171t. 8in, :bov:Iﬁh:H a

times to develope her record speed, while her antagonists
would, :1 all Iilria 'h?od, fall b:ﬂ zgsiﬂmb]y from theirs. At
any rate, very few foreign battleships exceed in service the
speed designed for the Massachusetts. As for the coal
endurance, the same fact of being near home ports would
enable her to replenish her bunkers with t frequency,
and, in case of necessity, as already stated, she has space on

are 24ft. 9in. above the water, and can fire over the turrets
on the deck below containing the 13in. guns. The 8in. gun
can pierce or shatter, at a distance of two miles, the armour
of most of the modern foreign armoured cruisers. They can
open fire early in an engagement, on account of their
height above the water, and can be used with destructive
effect upon the more lightly armoured portions of heavy
hostile battleships. The 6in. guns are mounted 14ft. 10in.
above the water on the main deck, within the superstructure.
They are protected by 5in. of armour, and bave 2in. steel
splinter bulkheads worked around them, inside of which the
ammunition is up.

Special attention hugmen devoted to the means of supply-
ing ammunition to the battery when in action, with a view

of securing rapidity, certainty and thorough protection of the

service to the guns. guns md:i
battery are mounted in effective positions about the decks

in the fighting tops of the big military mast., Of the six

ts are 17in.
such a height that the are

load water-line, and 6ft. above the deck
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and stern respectively,

ed in the bow
to o tubes, two are fixed in pheed Lo prgpion.

while the others are training tubes,
broadside. _

The Massachusetts will also be provided with all the
modern miscellaneous appliances for offence and defence,
including torpedo nets, range-finders, searchlights, torpedo
boats, &ec.

Kach of the 18in. rifles is 40ft. long, weighs tons, uses
5501b. of powder, as a firing charge, and fires a shell weigh-
ing 1100 Ib. The muzzle velocity 1s 2100ft. per second, the
muzzle energy 33,627 foot-tons, and the gurranponﬂmg pene-
tration in wrought iron 30-lin. The 8in, guns are 25-4ft.

=

Details. HMTE‘E’;HHI'
Date of launch ., e 1503
Length on load line .. feet 360
Extreme breadth .. .. .. .. « « o n 60}
Meandraught.. .. .. v 2 o +o oo m 24
Displacement .. tons 10,200
Maximum indicated horse-power . 9,000
Maximum speed .. knots 16}
Normal coal capacity .. tons 400
Radius of action at 10 knots sea miles 8,500
Maximum thickness of fTwrets .. .. inches 17
armour Bolt.. .. .. 3 18
4 13in. B.L. R,
8 8in. B.L.IL.
4 Gin. B.L.R.
Armament 20 ¢-pounder R.F.
4 1l-pounder R.F.
' 4 Gatlings
Torpedo tubes et e ek e e e (i

d fire a 250 1b. shell with a charge of
s The muzzle energy of the 8in.
netration in wrought iron
. long, weigh 52 tons, fire &

long, weigh 131 tons,
105 1b. to 1151b. of powder.
rifle is 7498 foot-tons, and t]I.JEEB
1in. The 6in. guns are 1b&°
}gﬂllb. shell with a 44 b, to 47 1b. powder charge. T]ry‘ 1|1|r1]]:l
netrate over 13in. of wrought iron at the muzzle. A sIng
ischarge from all the guns of both main and secondary
batteries will emit 6924 1b., or more than 3 tons of steel. Lo
In appearance the Massachusetts is not unplensmg,f -
she gains rather than loses in effect by the substitution of the
for the short masts and scanty spars and rig-

—

appearance of modern wnrs%pt WAS effective at the
recent great naval review at New York. most beautify)
ships were the full-rigged Russian and French cruisers, with
tha?x. lofty masts, long yards, and intricacy of standing and
running rigging. The vessels without masts looked service.
and grim, but the large vessels with stunted thin masts
and one or two bare yards and a minimum of rigging had a
naked and poor & ce. The Massachusetts has a
freeboard and a double-deck central superstructure, with
turret at each end. The boats are ed on skid beams
above the superstructure, and there are two large smoke.
stacks.

gnil:lléug E:;te of the mew warships. The comparison of
R ety ritiahy 1 (Fronch)
i 1501 1801 | Building
350 860 363}
T i0 654
27} 25} 26}
14,150 10,500 11,7
13,000 18,000 11,000
17 18 18
000 100 b85S
5,000 5,000 (7) 4,000
17 | 0 | {'.‘]_
18 12 171
4 13}in. B.L.R. 4 10in. B.L.R. 2 11'8in. B.L.R.
10 din. R.F. 10 4°Tin. R.F. 2 10}in. B.L.R.
25 small R.F. § é-pounder R.F. 8§ 5lin. R.F,
8 machine guns 0 g-pounder R.F, 4 20-pounder R.F.
7 machine guns 4 9-pounder R.F.
12 3.pounder R.F.
10 machine guns
(] r 4

Brandenburg, Georgei
{?Eﬁaiﬂl;. ) 1,{~|.'31r:.-rm.un.;I.ﬁr H’{%"dm fan)
T 5 1801 1891
420 354} 820
63 04 o0
284 24y, 204
13,208 0842 10,280
19,500 9500 15,000
18 L 16 16
1,200 (") 700
(%) (%) (N
18 11} 12
4 15 16
4 13}in. B.L.R. 6 1lin. B.L.R. 6 12in. B.L.R.
8 6in. B.L.R. G din. R.F. 7T 6in. B.LLR
16 4°Tin. R.F. 8 3'4in. R.F. 8 4in. R.F,
27 small R.F. A number of small ¢ machine guus
rapid-fire and ma-
2 machine guns chine guns
5 7 7

AMERICAN ENGINEERING NEWS.
(From our own Correspondent.)

Elimination of grade crossings.—The city of Newton, Mass., has
recently been considering methods for eliminating the grade or
level crossings of its streets by railway tracks, and the matter has
been the subject of an e:ginaar'u report. The railway has four
tracks. The three methods considered were:—(1) The changing
of the route of the railway and reconstruction without grade
crossings; (2) the elevation of the railway and depression of
streets: and (3) the depression of the railway and elevation of
streets. The cost of the first, allowing for acquisition of the land
now occupied, was ﬂatimnte& at abont 1,366,000 dols.; of _thn
second, 2,000,000 dols, to 2,250,000 dols.; and of the third,
2,000,000 dols. to 2,300,000 dols. The first plan was cgnuidarad to
be likely to cause trouble by consequent changes in property
values, for which the city might be hable; and elevated tracks
were considered to be more satisfactory than depressed tracks with
low-level stations, The plan proposed provides for an elevation of
the tracks on the present location, partly by earth embankments
with sodded slopes, and partly by masonry walls, the streets being
spanned by stecl or masonry arched bridges—one span over street
and sidewalks—with 7ft. clear headway at the abutment, and
having water-tight and noiseless floors of concrete and ballast.
Certain changes would be required in the arrangement of the
freight yards, The report recommends the construction of station
platforms level with the car platforms for the suburban traffic, but
this would be impracticable with the ordinary cars having side
steps. Special cars without steps, like those of the elevated rail-
ways, would be required,
A 30-ton freight car.—The standard box cars of 60,000 1b. capacity
of the Chicago, Milwaukee, and St. Paul Railway, are 33ft. Gin.
long and 9ft. wide over the frames. There are six longitudinal
sills of Norway pine 4}in. by 8in., with four truss rods lin. in
diameter, upset to 1}in. at the ends. The end sills are of oak
Sin. b ?éin., and the transverse tie timbers alsc of oak 4in. by Bin.
The :{m ht timbers, carrying the automatic coupler nqmcgg
between them, are of oak 44in. by 7in., 9ft. 10in. nu% pla
directly under the ends of the two centre sills, and the space
between the ends of the dranght timbers are filled in by oak sub-
sills 43in. by 7in., 15ft. 10in, long, thus transmitting the buffing
strains and shocks from end to end of the frame. The body of
the car is 9ft. 2in. wide, out to ont ; and 9ft. 10in. wide over the
roof. The height from top of sills is 8ft. Jin. at the sides, and
oft. I?in. to top of roof running-board. The height from rail to
top of sills is 3ft. 4in., and from top of sills to top of brake-wheel
10ft. 44in. The sides are of the usual trussed construction, with
wooden posts and braces, and iron vertical and inclined tie rods,
The door in each side is 7ft. 6in. high and 6ft. 4}in. wide, sliding
on outside rails. The couplers have handles for uncoupling, with-
out going between the cars.
Bridge design.—An itnPortant. per was recently read by Mr.
George S. Morison on ‘‘ The Advance in the Design of Bridge
Superstructure.” Iron bridge building in America really began
about forty years ago, but did not amount to much until after the
Civil War. 'In the North the compression members were of cast
iron and the tension members of wrought iron, while in the South
the compression members were ly of wood until after the war,
when development began, and in both North and South cast iron
was generally used for compression members and wrongbt iron for
tension members. The tension connections were generally made
with pins, but sometimes with screws. The compression con-
nections were square butt bearings. As one exception to this
Fﬂneml rule, on the line of the New York Central Railroad riveted
attice bridges were used, being perhaps a higher development of
the Towne lattice, but more likely co 'elﬁ'mm %urnpaan structures,
The first considerable namber of field riveted structures were built
upon this railroad. The next step was the substitution of wrought
iron for cast iron in compression members. It came first in the long
web members, and followed in the shorter members of the chords,
but cast iron details continued to be used at the joints. With the
substitution of wrought iron for cast iron in compression members,
it became evident that cast iron was out of place even in the
details of the connections, and that the bugbear of field riveting
was imaginary. The cast iron joint box therefore gradually
disappeared, and the advantages of riveted floor connections were
recognised. Until about 1873 wooden stringers were generally
used on iron bridges. With riveted connections iron stringers
came into use and el lengths increased. About fifteen years
ago, what is now the ﬁnurn’l American practice was practically
established. Cast iron had disappeared from all truss members,
and riveted connections in top chords and floor systems were
generally preferred, The Pratt truss or the iron bridge with
vertical posts was commonly used, and the importance of stiff
connections and rigidity as compared with theoretical lines of
strain and flexibility was recognised. Since that time the changes
have been rather in the direction of improvements of details, in
increased loads provided for, in better material and workmanship and
in reduction of strains, than in radical changes of structure. The
bridge of to-day is uimpl{ the development of the bridge of 1878.
The approved practice of 1893 makes bridge superstructures entirely
of wrought iron or steel, nnd they are generally rigid structures
with little vibration either in the whole structure or the details,

The noisy rattle which was very common Some twenty years
is seldom heard now. For short spans plate girders are generally
used, and the length of this class of structure, which was fnrmur!f
limited to about 40ft., has gradually increased to 100ft., and will
probably go higher as soon as the rolling mills can furnish web
lates for %cm er structures. A few longer spans have already been
uilt and shipped in single lengths from the shops. In many
laces skeleton riveted structures are preferred for bridges of from
t. to 150ft, spans. They are commonly called lattice bridges,
but the name is not strictly correct. For long spans, p!u-mnnacted
trusses, very different in all other details from the pm~mnnuc_tad
bridges of twenty years ago, are the general American practice.
The structure should be thoroughly connected by bracing, so that
the end and intermediate posts of the two opposite trusses shall
form, as nearly as possible, a single member.

THE IRON, COAI, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS.

(From our own Correspondent.)

THE iron market is still directed by the coal situation,
present ironmasters are able to keep the works going, but as the
number of colliers out in Staffordshire increases, and supplies of
fuel become scarcer, mills and forges in various parts of the
district will, it is feared, have to be laid off. Under these circum-
stances ironmasters are still «:lﬂu:lilmingl forward business, and when
the works shut down for the Bank Holidays at the close of this
week, it will be somewhat difficult to say when certain of them
will be reopened. Prices continue strong, and pig iron is this
week again particularly scarce and dear, When Midland blast
furnaces become stopped for want of coal and coke EﬂEphES. pig
iron deliveries, except for the little iron that is in stock by some
of the makers, will almost entirely cease. Prices of last recorded
business were 41s. 6d. to 42s, for Northamptons, 42s, to 42s. 6d.
Derbyshires, and 44s. net for Lincolns, For new business, how-
ever, out of stock, more money h}' . per ton would be generally
required. Staffordshire pigs are b7s. 6d. for hot-air all-mines, and
37e. 6d. for common, while hydrates are H2s, 6d. Finished iron
prices are unaltered. Coal at present is in great request, and
prices are rapidly advancing. At some of the domestic collieries
rates are said to have risen r cent,

The Midland Iron Trade Wages Board on Monday adopted a
new sliding scale for the regulation of wages, in place of the
arrangement that has existed since 1889 of settlin npon the
basis of the wages ruling from time to time in the North of
England., The new scale is practically a reinstitution of the old
one, with, however, this change, that instead of a premium of 1s.

r ton being attached the preminm is now to be raised to 1s, 6d.

us when the net average price of bars, hoops, sheets, and plates
in Staffordshire is certificated by the accountants to be £6 per ton
as I last week reported had just been done, puddlers’ wages will
be 6s. plus the 1s. 6d. premium, or a total of 7s. 6d. per ton,
millmen’s remuneration being in proportion. Sometime ago the
men stipulated that the premium should be 1s. 9d., but they have
now given way to the extent of 3d, per ton. The new arrangement
is likely to find much satisfaction at the ironworks, since the men
had become tired of always following the North of England lead
and desired an independent state of things. The new scale will
rise and fall with every 2s, 6d. in the net average selling price,
which, as hitherto, will be taken out by the accountants every two
months., Upon the accountants’ declaration of last week, it has
been determined to make no reduction of wages. I regret to have
to record the death, since my last, of Sir Thos. Martinean, of Bir-
mingham, who for many years has acted as the able president of
the Wages Board.

The purchase by Messrs. Bayliss, Jones, and Bayliss, engineers
and ironfounders, of the Monmoor Ironworls, Wolverhampton,
late the property of Messrs. E. T. Wright and Sons, is confirmed,
and it is the intention of the firm to use them for the manufacture
of puddled bars. The works have a valuable and extensive fixed
rlnnt. including four powerful engines and driving machinery,
orges, Flnta, sheet, and merchant-mills, shears, cranes, three
powerful steam hammers, eight upright and two horizontal boilers,
roll-turning and screw-cutting lathes, drilling and planing machine,
with independent vertical engine, powerful lever testing machine,
punching and shearing machine, electric lighting plant, blowi
engine, and refinery. The works also contain several hund
toﬁ: of iron floor-plates, tram rails, and a large quantity of spare
rolls.

Messrs. W. and J. Player, of Lionel-street, Birmingham, who
have had a long experience as makers of power hammers, for
planishing, forging, &c., and as manufacturers of machine tools,
are just putting upon the market a new pneumatic power hammer,
the patent of Mr. S. W. Amphlet, their manager. The hammer,
which I have i at work this week, is made with either
single or double frames of similar type to the steam hammer, and
to run at any desired speed from 150 to 500 blows per minute,
The plant consists in the provision of a valve with a helical slot in
a circular valve chest on the back of the cylinder proper. Holes
are bored at different heights through the valve chest into the

For the

evlinder, any one of which by means of the slot can be opened
txy:- the ﬂﬁtuidj; air, while the other holes remain u!mt. The valve is
adjustable by either treadle or _hnud while t]mhmmu-i.
running, and this can be done instantly from the lightest to the
heaviest blow, or any intermediate force being delivered. The
cushion of air beneath the piston in the main eylinder is varied
according to the operation of the valve. When the hammer is
working the tools or pallets do not come into collision, but keep the
maximum distance apart until the tup is brought down. In this
way a blow or any number of blows can be given, and the hammer
immediately taken off the work without shifting the belt. The
work can also be moved to any part of the bottom tool, or can be
changed from one die to another. It isimportant that the speed of
the hammer does not change with the number of blows delivered,
a provision which very materially increases the amount of work
that can be turned out compared with working under steam or
wer hammers. The new tool is made,in sizes of from § cwt. upto
cwt., and the foot gear is only employed on the smaller sizes,
The firm calculate that the power required to drive is about one-
twentieth of that required in a steam J)owar of equal size, and all
shock to the working is avoided, as the piston is always
suspended on the top air and bottom air cushion, and these
cushions are varied according to the blow to be delivered. The
hammer is already erected at certain Birmingbham edge-tool and
cycle manufacturing works, and is well spoken of. In addition it
is deemed specially suvitable for tube-drawing and tldpm1_ntg, scythe
skelping, tirtgmng steel, and general drawing down and smithy work;
and it should prove muc rior to the old of
hammers with rocking shaft. ese last are inapplicable to
tool workson account of the blow not bainf Rmck enough for
purposes, but the pneumatic hammer will do any wor of a
steam hammer, and it has the additional advantage of running off
a belt or shafting. > . ;

The Council ngf the National Amalgamation of Chainmakers
Associations has just been considering in East Worcestershire
the recent statement in Parliament that worn-out chains, which
were cast aside by the Government dockyards, were being readily
bought by makers and merchants in this country, and after
re-blacking shipped to other markets as new material. The secre-
tary read a letter in answer to one which he had sent to the
Admiralty, which stated that further inquiries were to be insti-
tuted. The Council allege that more than 500 tons of this chain
arrive in this district yearly, and that as soon as it arrives it is
“‘ snapped up " and re-shipped. The Council state their intention
to furnish the Admiralty with proof of their allegations.

Further indication is forthcoming of the success of the local rail-
way waggon building and ruliin{vntnck hiring concerns. The Bir-
mingham Railway Carriage and Wagon Company have declared an
interim dividend of 7} per cent. per annum on their ordinary
capital, and 6 per cent. on the preference capital. Brown,
Marshalls and Co., whose dividend I announced last week, made a

yrofit for the year of £16,572, from which £6765 has to be deducted
or general expenses, but there is alsoan available balance of £4230
broughtforward fromlast year. At the meeting of the Union

Stock Company, on Tuesday, an interim dividend at the rate

6 per cent. on the preference shares, and 10 per cent. on the ordi-
nary capital, with a bonus of 2 per cent., was declared, and the
chairman reported that the operations of the company during the
last half-year had been £35,000 larger than in the =ix months end-
ing 1892." At the close of another six months he had no doult
that a further increase in business would be registered. The rents
due on rolling stock were £4000 more than at the close of
December. It might have been expected that a company like
theirs, which was financing railway companies in want of add
capital, would have severely felt the crisis in America. He was
bappy to announce, however, that so far the directors did not seo
any likelihood of lessening from that cause, and already the worst
seemed to be over, oot

Much interest has been excited in the Birmingham district by
the question put to the Secretary of War in the House of
Commons on Tuesday by Mr. Lough, whether he was aware that

su

16 per cent, of the members the Amalgamated Society of
Engineers in Birmingham and the s districts were now

out of work, Mr. Lough asked that, under these ci
the Secretary for War would reconsider his decision with
to the Government Arms Factory at Sparkbrook, and in case of a
falling off in work, put the whole of the men on short time rather
than dismiss any portion of them. Mr. Woodall's reply was, thatin
the event of a further decline in orders—a contingency wkich, how-
ever, he hiliid not think probable—the short-time system wil
opted. :
There is some important electrical construction work to be F
out shortly in connection with Stafford. At a meeting of the
Stafford Town Council this week the Electric Lighting Committeo
recommend that the scheme proposed by Mr. Bell, gas engineer,
and endorsed by Dr. J. Hopkinson, be carried out, and that appli-
cation be made to the Local Government Board for authority to
borrow £20,000 for the erection of buildings and an electrical
installation, £12,000 of which was to be spent at once. Dr.
Hngkinson thn(%ht thg could supply the electric light at a small
rofit with 15,000 to 20,000 lamps at a charge of 7d. per unit.
e system recommended was the continuous current, low tension,
The scheme was adopted.
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NOTES FROM LANCASHIRE.
(From our own Correspondents.)

Manchester.—The now almost absolute certainty of a _Eruiunged
stop of the pits, which is not generally regnrg ed as likely to be
less Ehnn about two months, is necessarily tending to seriously dis-
organise the engineering and iron trades of this district. The less
than a week's absolute cessation of the output of coal has, of murti:;i
not yet caused any real scarcity of fuel, but in view of a protrac
stoppage of the pits, colliery owners are not at all anxious to part
with their stocks, and since the men came out there has been a
very considerable upward movement in prices, the advance having
to a large extent been put on with a view of checking the fillin
up of coal on the pit banks. Already there is a very general tal
o?t’ha stoppage of ironworks, and one of the largest firms in Lanca-
shire have intimated by circular that as they will be unable to
keep their rolling mills going, deliveries on contracts are for the
time being suspended, and quotations withdrawn, any small

uantity of finished iron they may be in a position to supply from
the one or two mills they may be able to keep running being
subject to special quotations, which, I hear, are about 5s. per ton
above recent current rates. One or two Lancashire forges have,
however, secured uu%pliea of fuel to them over a month or
8o, but others are badly situated. The local pig iron furnaces

have a considerable stock of fuel in hand, which will keep them
going for some time, but the Lincolnshire and Derbyshire furnaces
wh?ci hToly supply this market, are in many cases being dampe
down,and there is consequently a prospect that district brands of pig
iron will very soon be scarce, and users will have to replace these
with outside brands from the North of England and Scotland,
where the miners are working, and which are still readily obtain-
able at very little over late rates.

The Manchester iron market on Tuesday brought together about
an av attendance, but business all through was reported as
slow. sers of pig iron, owing to the uncertainty as to how they
may be placed with regard to fuel supplies, are holding back from
buying, whilst makers from the same cause are very cautious
about selling. Local makers were asking an advance of 2s. per
ton on recent rates, forge qualities heing now quoted at 42s., and
foundry at 43s,, less 2}, on trucks, and these prices were being got
on moderate sales, ith regard to district brands, very few of
the makers were quoting at all ; where prices for Lincolnshire
could be got they were very firm at 40s, for forge to 4ls. 6d. for
foundry as the minimum, whilst for Derbyshire foundry, makers
who had anything to sell were asking 47s. 6d., net cash, delivered
Manchester. Outside brands were generally without any really

uotable change, but firm at about 44s, 4d., net cash, for good

oundry Middlesbrough, delivered equal to Manchester. 44s, 6d.
for Eglinton, and 46s. for Glengarnock, net, prompt cash, delivered
at the Lancashire ports. _

In the finished iron trade most of the makers are just now
pressed with specifications on account of contracts, but they donot
report any large weight of actually new business coming forward.
As regnrcfl; prices there is no actual advance, but local makers are
firm at about £5 10s. as the minimum for bars, whilst Staffordshire
makers are not quoting under £5 12s, 6d.; Lancashire sheets
ave £7 5s., and Staffordshire, £7 10s.; but hoops remain at
£5 17s, 6d. for random, and £6 2s, 6d. for special cut lengths,
delivered in the Manchester district. :

In the steel trade business generally continues only quiet, with

foundry hematites not averaging more than 03s, to 04s., less
24, delivered Manchester. Local makers of steel billets are, how-
ever, pretty full of orders for their limited production, and have
not been quoting under £4 5s. net, delivered Manchester, whilst
further mfldﬂrs are now only being taken subject to special quota-
tions. For steel boiler plates the orders giving out continue only
moderate, and qualities can still bought at £6 5s. to
£6 7s. 6d. per ton, delivered in the Manchester district,

In the metal market a fair amount of business is reported, with
list rates for manufactured goods generally unchanged, except
perhaps a rather easier tone in brass wire.

The condition of the engineering trades remains without any
material change, the position of works generally being still unsatis-
factory, and new work coming forward only very indifferently.

1 was shown the other day a design in furnace bars specially
adaptable for heavy firing. It is, of course, well known that the
ordinary straight bars under heavy firing are not only very soon
burnt down, but they are liable to warp, and a good deal of fuel is
in consequence wasted. Tbe design which was shown me has been
introduced by Messrs. Lever, Holland, and Co., of Manchester,
who have given a corrugated form to their fire bars which insures
greater strength, whilst with this icular form there is a zig-za
air space between the two bars which, in addition, are perforate
on the broad surface between the corrugations. About fin. space
is allowed between the two bars, which, in addition to their special
form, are further stiffened by means of a fin underneath the bar,
Messrs. Lever, Holland, claim that with this form of bar there is
no possibility of warping, whilst as to their duration, it is stated
that one of the first sets of bars made on this design was placed
in a furnace, where under very heavy firing the ordinary straight
bars were burnt down in five or six weeks, but these new corru-

ted bars have now been in the furnace eighteen months without
E:'ing replaced. The firm have also introduced an improvement in
driving belts, which are a combination of solid woven bair or
cotton belting covered with Helvetia leather, thus securing great
tensile strength and flexibility, whilst the leather covering i= an
effective protection to the belt against the edges being worn down
by friction through the action of guide forks and cross-driving,
and also against surface wear on the pulleys. A special joint 1s
also made for this belt, which Ei;ez it a perfectly easy running
sarface, and, if required, it can be made endless, These belts are
specially adaptable for heavy drives and quick speeds, and it is
claimed that they will not stretch as much as leather, and havi
a rrfuctl even surface, they are adaptable for runninf on bot
sides at the same time. In the larg: widths of belting for heavy
driving, the under surface of the belt only is completely covered
with leather, which is taken over on the edges, allowing the upper
surface free, but the smaller belts are completely enveloped in the
Helvetia leather. These belts have already been supplied, with
very satisfactory results, for brickmaking machinery, and for
dynamo driving.

The actual ntupmﬁ'u of the pits has been followed by rather

of demand for all classes of fuel, consumers and
merchants having to a very extent bought in extra supplies,
to carry them over some time, before the cessation of work at the
mll;;neu, but thuddemanil for n.l}r descriptions of fuel for iron-
ma steam and general manufacturing purposes, is still con-
mder:gfy more than colliery proprietors are agla to cope with, and
they are endeavouring to limnt the draw upon their stocks as much

as possible., Since the stoppage of the pits there has been a con-
siderable further advance in prices, tﬂ 'eading colliery firms in

the Manchester district having made a second nd#anmrgf 1s. 8d.
per ton upon their pit, wharf, and delivered rates, whilst the
station, or railway prices for dalivﬂry to outside districts have
been put up another 2s, per ton, making an advance of 3s. 4d. on
pit 'ill-l", and deliv prices, and 4d. to 4s. per ton on
railway prices. In the West Lancashire districts—except in very
exceptional cases, where colliery proprietors have not put vp their
prices more than about 2s. 6d. per ton—there has been icall

a general advance of 5s. per ton upon all descriptions of fuel, an

in some cases what are really fancy prices are being uoted for
supplies taken out of stock. So fEr as an Ilga definite

quotations can be given, the best qualities of round coal may be
said to average about 14s. to 15s., second qualities 12s, 6d. to f&.
anc for engine fuel 10s, to 11s, at

and ;u':nmun 11s, tulll;ﬂd.ih whilst
mouth are ut the a figures. 8o f 1l
mrbm bave had mdiﬁeultym the ruqﬁ:‘l.tun'l:nh:g
or mpthamal out of the stocks thghnld but these to a
large t now consist almost entirely of the better qualities

lessened pressure

——

of ronnd coal, engine fuel being extremely scarce, and one large
colliery mnm;n,nﬁnh hold a heavy stock of this description of
fuel, has intimated that they will not entertain any further orders
for the next fortnight, as they are determined to see how matters
are likely to turn before letting go any more of their stock.
Owing to the scarcity of the lower qualities of fuel, users for iron
making, manufacturing, and other purposes, are baving to fall
back upon the better qualitics of round coal to keep them going,
and for these they are of course having to pay the full market
rice. _
5 With regard to the shipping trade, as I intimated last week,
local colliery proprietors were not dis to offer much coal at
the ports on the Mersey, as they had more than sufficient inland
demand ; the result is that extraordinary prices are being asked
for supplies, and I have heard of as much as 17s. 6d. hl:eu- ton bei

id for steam coal delivered at the ports on the Mersey. Coa
F:m other districts where the miners are still working has, how-
ever, been obtainable at considerably under this figure ; Stafford-
shire at about 14s. 6d., North Wales coal at 15s. 6d., and best
Monmouth coals at about 17s. 6d., delivered in trucks at Birken-
head, or 1s. 6d, extra put alongside vessels in the Mersey, but there
has since been an advance of about 1s. per ton. ‘

Barroie.—The hematite pig iron trade of this district has during
the past week shown a rather better front, and prices have gone
up. There is, however, no new life to note in the demand for the
inquiry, for iron continues to be as quiet as possible ; but the diffi-
culty in the coal trade has been the means of the stronger tone,
and that only, Makers are asking 46s. per ton net f.o.b. for
mixed numbers of Bessemer iron, and are firm at that quotation,
and at the same time are doing next to nothing in the direction of
new business, The tendency at present is to hold on. The effect
of a complete stoppage of the furnaces, as was the case when the
Durham strike was on, would be most harmful to the trade of the
North-West Coast, for it would drive away buyers to other parts.
In the warrant market sellers are asking 4bs. 3d. per ton, net
cash for their holdings. The stores of warrants have been decreased
this week to the extent of 110 tons, leaving the total held at 65,201
tons, or an increase on the year of 22,348 tons. There are still
thirty-seven furnaces blowing. The steel trade shows no new
feature, The demand for steel rails is about the same, not being
by any means brisk, and heavy sections are the only class engaging
the attention of buyers, and the quotation is £3 15s. per ton.
Light sections are at £5 10s., and colliery rails at £6 per ton.
Tin-plate bars are quoted still at £4 per ton, but there is little
offering in the way of new business, The orders held in this
department are fair, and a pretty good tonnage is being shipped
from Barrow, Hoops are quiet at £6 15s. The demand for steel
shipbuilding material is not sufficient to justify makers in re-
starting the plate-mills, and hence nothing is doing in that
direction. :

The shipbuilding and engineering trades are quietly employed,
and new orders are scarce. The contracts in hand are almost
finished, and new ones are badly wanted all round.

The iron ore trade is quiet. At the pits there is a great want of
activity. Average sorts are quoted at 8s, 6d. to 9s, per ton net at
mines, The demand all round is quiet, and is lessened considerably
by the importations of foreign ores that are constantly being made
into the district.

East Coast finds a good market, and 17s. is the value per ton
delivered to West Coast smelters, :

The shipments for the past week from West Coast ports of iron
and steel represent 16,457 tons, as compared with 11,589 tons in
the same week of last year, an increase of 4868 tons. The exports
to date stand at 441,217 tons, as compared with 414,008 tons in the

same period of last year, an increase on the present year of 37,200
tons.

THE SHEFFIELD DISTRICT.

(From our own Correspondent.)

THE miners' strike is now an accomplished fact. Work has been
stopped in every direction, and the country is clear of smoke,
while the collier can be seen in the Sheffield streets enjoying the
1 holiday his leaders have prescribed for him. Several of our ]argut

establishments have arranged to keep going for a month, and at
one or two the principals state their ability to keep the leading
departments in operation for six weeks ; but no amount of prepara-
tion can provide supplies all round. The result is that not a few
of our manufacturers have been obliged to close several branches,
and two or three bave stopped work altogether. Yorkshire is
inning to receive supphes of household coal from Durham,
and the stocks which the coalowners and the coal merchants
have in hand find ready purchasers at large advances. Three
companies have made a further advance of half-a-crown a
ton this week. The Midland Railway Company are stated to have
urchased the stock, amounting to 10,000 tons, ¢f the Denaby Main
5nﬂier3 Company. 'I'wo small collieries are still working in South
Yorkshire, i}: these cases the men are not in the Umion, and
having received no notice to leave or to have wages reduced, go on
as before,

The men employed in the railway material department bave a
little more to do, owing to orders which have come into the town
for axles, tires, springs, buffers, and similar goods. These lines
are from the home railway companies, but they are quite
inadequate to keep the plant fully engaged. When railway
material was so brisk a few years ago, the productive capacity of
the works was greatly increased, and it was said at the time that
unless foreign trade was fully maintained there could not possibly
be work for all the mills. t statement has turned out true.
There is very little doing with foreign markets, and not much
prospect of anything for a considerable period. The anticipations
entertained regarding the revival in Mexico, as well as the
Argentine Republic and other South American markets, are as
yet far from realisation. Very little railway material 1s being
sent into Argentine, which four or five years ago was a most
lucrative market.

The rolling mills, tilts, and forges are severely affected by the
stoppage of coal nuﬁipliea. The proprietors have been unable to
obtain a quantity sufficient to keep the works in operation beyond
seven days, although one or two state that they can go on for a
furtnith or three weeks. The managers of one large concern have
been laying in stocks ever since the agitation commenced. The
were thus able to make provision at low rates and in full weights,
and will thus keep on working for six weeks. Generally, rolli
managers will be shut up to one course. They will do what wor
is sent in so long as they have fuel for it, or can procure supplies
elsewhere at reasonable prices. When their stocks are exhausted,
and there is no hope of replenishing them, they will simply close
their mills and wait for the termination of the strike. This action,
of course, will have the effect of adding immensely to the number

of uuat:sluyad.

Several of our companies engaged in the heavy trades, icu-
larly those touching mer steel and iron, are looki orward
to a ve

ry dull autumn trude, and as the first half of the year has

been disappointing, the tendency is to suspend the payment of

interim dividends. Of course, this is merely a matter of pre-
cauntion, and at the close of the twelve months' working these
concerns may be able to pay a fair dividend, but in no case is it
anticipated that the return to the shareholders will be equal to
what 1t was during the previous year. In the dividends already

announced a fall of one-fourth has been declared by companies
which are ranked amongst our most stable concerns.

Messrs, Moorwood, Sons, and Company, ironfounders, Harleston
Ironworks, Sheffield, have just completed a cooking apparatus of
unusual dimensions for one of the largeut Atlantic-going steamers,
The apparatus is of wrought iron, and the flues are self-contained
in the range, which will cook dinners for between 600 and 700

ns at one time., The firm state that they have in hand

a number of important orders for this class of work. They are

also busy upon their patent Canopy Grates, which have taken
a firm hgldr::l the mal:tat. The D;.ﬁnu of stove tes, wh;q}:l
have always been a feature of the old Sheffield trades, are nt;lf
freely ordered, but the cheaper grade of goods, the parts ut
which can be reproduced in large quantities by machinery, are no

manufactured in this town to any great extent. The cooking
ranges for the ill-fated Victoria were made b / this firm. Messrs.
Steel and Garland, of the Wharncliffe Stove Grate Works, whose
exhibits for the Chi World's Fair was a noteworthy example
of what can be done in combining utility with beauty, have not
yet heard the result of the awards given tt'ﬁ the jurors, Visitors
to the Exhibition tell me, however, that there is nothing in th_a
Show at all to be compared with Messrs. Steel and (Garland’s

tions,

pnf;gﬂd idea of the conditions of the cutlery trade can always be
obtained from the ivory, stag, buffalo, and horn merchants. These
traders give a dupluralglu account of business, but I find on inquiry
that one cause of the languor is the substitution of xylomte,
metal, and other material for bafting purposes. Some of our
manufacturers are importing artificial handles, supplied by French
and German manufacturers, which are wonderfully cheap, remark-
ably artistic, and alaga.ntlr finished. The use of these materials
in dling the steel is all in favour of cheaper production, which
is the one essential thing to retain foreign trade now-a-days. Some
of our local manufacturers, doing an American business, anticipate
a “boom” with that market in the event of a reduction of the
tariff. Stocks have been worked down to the bone, and no goods
are being ordered while tariff reform is pending. At some of our
local establishments provision is being made to meet this demand
the moment it occurs. :

Some very good orders have recently been received from the
West Indies, Canada, and the Cape, as well as from Australia.
The latter feature is exceptionally welcome, as the Australian
market has been practically a blank since the banking eollapse, and
in local circles these new orders are regarded as evidence that the
crisis has been turned, and that the Australian business will soon
right itself again, _ .

The new ter Cutler will be Mr. George Howson, of the firm
of Messre, Harrison Brothers and Howson, cutlery manufacturers
and silversmiths, Norfolk-street, Sheffield. He will be ale_ctad on
August 8th, and installed on September 7th. The Cutler’s Feast
is usvally held on the evening of that date, but I understand
Mr. Howson intends to give 1t either at the end of October or
beginning of November.

THE NORTH OF ENGLAND.

(From our own Correspondent.)

Busisess has been somewhat slack this week in this district,
and the difficulty with the miners has not so far brought the
accession of orders or the increase in price that was expected.
Indeed, the value of iron, instead of rising, has barely been main-
tained, Traders seem to think it best to wait, and speculators are
holding off. It ap certain that the strike, if prolonged, how-
ever much it may improve the trade in Cleveland iron, wiil detn-
mentally affect the hematite pig iron trade, which hitherto has
been comparatively flourishing, But the strike, by causing a
dearth of fuel, must lead to the stoppage of a good many of the
steel works in the Sheffield and Rotherham district, and they will
cease to need supplies of hematite iron. When it is considered
that the makers in this district send 10,000 tons waaldg of
that description of l:»ig iron to the neighbourhood of Shefhield
or one-third of all the iron made other than Ula'rﬂhn_ci
brands, it is ap t that the matter is a momentous one, as it
will be almost impossible to find other markets for so large a pro-
portion of the output. Thusit will be necessary to put the surplus
iron into stock, or damp down the furnaces. Some producers
might elect to put their furnaces on Cleveland iron, but that would
hardly be satisfactory, seeing that there is already as much Cleve-
land pig produced as a market can be found for. About 43s. 6d.
per ton f.o.b. is the price for mixed numbers of hematite, and it is
not very strong at that, o :

The value of No. 3 Cleveland G.M.B. pig iron this week has
been maintained at 35s. 3d. per ton for prompt f.0.b. delivery, but
several of the leading brands cannot be had under 35s. Gd.
Generally makers are well supplied with orders for this month's
delivery, and they are not anxious sellers. Cleveland warrants
have seldom been steadier than they have been this week, the
price keeping abont 30s. 7d. cash, and on Wednesday the close
was at 358, 9d, Connal's stock of Cleveland warrants on Wednes-
day night was 77,950 tons. The increase during July was 7543
tons, of which the greater part was accumulated during the last
week., In future Messrs, Connal and Co. will, at the end of each
month, make known the amount of hematite iron they have in
stock, and it would be well if the Ironmasters’ Association followed
their example, for then the state of the market could be more
accurately gauged. They do publish the record of the make and
shipments, and it would render the information more complete if
they published the stocks of hematite also. Conmnal's stock of
hematite at July 31st was 24,446 tons. Grey forge pigs do not
improve in the least, and can be had at 32s, 6d. readily.

e pig iron exports from Middleshrnush during July were less
than in May and June; they recorded 175,140 tons against
81,346 tons in June, and about 99,000 tons in May. Of manu-
factured iron and steel, the quantity was less satisfactory in the

aggregate. The following is a summary of the record :—
Pig iron. Manu- Steel. Total
Tons. Inctti‘rimimm Tons. Tons,
July, 1808.. .. .. 75,040 .. 10,500 .. 12,848 ., 08,578
June, 1808.,. .. .. B1,346 28,067 .. 11,613 .. 121,026
July, 1892.. .. 88, 608 18,847 .. 0,58 .. 62,04l

The average pig iron exports, 54,957 tons, were almost the
largest on record, but there was a large falling-off to Scotland.
Large quantities of hematite were sent to Russia and Italy. The
uteeﬁ was chiefly sent to India, Russia, and Spain, and the manu-
factured iron to India and the Argentine Republic.

The iron ore trade is steady, but a stop of certain of the
Cleveland mines is seriously threatened ; indeed at the North
Skelton, Skelton, and Lobngacres mines, the men have resolved
to give in their notices, because they cannot agree with the
employers as to the payment for working the ratchet drill, which
has recently been introduced into these mines. The miners donot
object to the use of such dnlls, and are not intending to strike
against the employment of machinery, as has been represented in
some quarters, because for years drlling by machinery has been
extensively carried on at several of the mines, there being the
pneumatic drill, the hydraulic drill, the petrolenm drill, and the
electric drill in operation, but what they do object to is the price
that the employers propose to pay. That there will be considerable
economy in the use of the ratchet drill is not to be denied, as it will
enable three men to get as much stone as four have been able
to get under the old system. The ratchet occupies a position mid-
way between the machine drills above mentioned and the old hand
‘‘ jumper,” and, because it will displace so much hand labour, the
men do not look favourably upon it. They say also that it will
reduce their earnings, The local mining engineers speak very
highly of the tool, and if a not too high, were arranged for
working it, the apparatus would be adopted at more of the mines.
The demand for Spanish ore is well maintained, and the price
of average Rubio is not below 12s. 8d. per ton delivered on the
Tees, which is ls. above the lowest figure that has ruled this
ﬁmr, and that means 2s. advance in the cost of production.

akers of hematite iron have also to pay 9d. per ton more for
their coke, so that their win will now cost them nearly 3s. per
ton more than it did a short time ago, whereas their selling
prices have only risen 1s., and thus they are 2s. worse off than
:hiflywminthn early ﬁna. The Consett Spanish Ore Com

pay a dividend of .

per share, which is at the rate of
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: r cent. per annnm. Messrs. J. Wild and Co., Middles-
ﬁuﬁ, have ul:tn.nhd to take the whole of the iron ore raised
in the island of Elba during the three years commencing January
1st next, It is expected that a million tons will be produced
during this period, and the contract price is said to be 1ls. per
ton f.o.b.

The steel railmakers are fully employed, and orders already
booked will keep them so for a consmderable period, so that the
sellers adhere to £3 17s. 6d. net as their price for heavy rails.
This week a most significant shipment of rails has been made
from the Tees, 1000 tons having been dispatched to an entirely new
market and by an entirely new route, viz., to Siberia, the rails
being conveyed round the North Cape, and through the Sea of
Kara to the river Yenisei, where they will be transhipped to
Russian river steamers, and carried to their destination—the
Trans-Siberian Railway. Hitherto all goods have had to be
carried across the Urals at very great cost. The s.s. Orestes,
which conveys the rails, is commanded by Captain Wiggins, a
Sunderland man, and the discoverer in 1874 of the ocean route to
Siberia, it being before that believed that the Sea of Kara was
unnavigable, being frost-bound throughout the year. But it was
found that vessels could get through in the summer and autumn,
and a route has been established which will enable goods to be con-
veyed at a cost which is not prohibitive, and is much below that in-
curred when sending goods overland. ‘fhe_ Orestes, besides carrying
rails, is also taking out gold-crushing machinery for the use of miners
in Eastern Siberia, as well as steam launches and other boats to work
on Siberian rivers. Three light-draught river steamers are now
being built on the Clyde for Siberia. The Russian Government
are apparently determined now to develope commercially their
Siberian provinces. They have given permission for foreign
vessels to navigate inland waters hitherto a:clum:zly reserved
law for the Czar's subjects, and they have conceded important
privil in the way of freedom from Customs’ duties.

The demand for steel plates and angles is fairly well maintained
and the price of the former has been advanced to £5 Js., less 2;

cent. at works, while the latter are at £4 15s., less 24 per cent.
ﬁrn Consett Iron Company, who are the ] t producers of
steel plates and angles in the district, making weekly 2500
tons of steel plates and 1100 tons of steel angles, ides
400 tons of iron plates, m]port that their Eroﬁ_t for the last financial
year was £110,971, or £61,350 tons less than in the previons year,
the directors stating that despite the economies they have made in
the cost of production, the profits on their coal, coke, pig iron,
manufa iron, and steel, have all fallen off. The output of the
new angle mill is being steadily increased. The Darlington Steel
and Iron Co. have introduced a new sleeper press at their works
which is giving very good results, It 1s the invention of their
manager, Mr. Bowen, and the chairman of the company is of
opinion that there is no plant in the kingdom which can manufac-
ture sleepers more economically or better than they can with this

ress,

. The coal trade is very active, partly owing to the difficulties in
the Midland trade, and owners have taken the opportunity to
advance their prices considerably. There is great improvement
also in the export demand, and one day last week no less than
29,036 tons of coal were despatched from Tyne Dock alone.
Steam coal has been put up to 10s. 6d. per ton, and even 1ls.
f.o.b., whereas a short time sellers were glad enough to get
8s. 6d. Gas coals are also selling more freely. The Middles-
brough Corporation have given out orders for 35,000 tons of
coal, at prices varying from 8s, to 9s,, the general figure being
about 8s. 3d. delivered. Messrs, Bolckow, Vaughan, and Co. have
acquired the lease of the Chilton, or Dean’s Bridge Colliery,
formerly carried on by the South Durham Coal Company, but
which iu not been working for twelve years, and has long been
dismantled. The output used to be about 300 tons per day.
Coke has gone up considerably in price, where it is required for
delivery in districts affected directly by the miners’ strike, and a
very heavy demand has sprung up from consumers in South
Yorkshire, who are paying 12s. 6d. per ton at the ovens, and In
some cases even 14s, at the ovens is quoted ; indeed very few have
any to sell, their regular contracts taking up nearly the whole of
their output. Local consumers have been paying 12s. 6d.
delivered at their furnaces,

NOTES FROM SCOTLAND.
(From our own Correspondent.)

Tue trlg iron market has been firm, owing to the coal crisis. The
demand for Scotch warrants has, however, been only moderate,
and the price has been fairly steady at about 42s. 2d, cash. Cleve-
Jand iron has been in better demand in our market at 35s. 6d. to
359, 7d. cash, There has likewise been a firmer feeling in hema-
tite, of which it is feared there may be some scarcity, owing to the
mining trouble in Cumberland. Several hematite furnaces are
reported to be out from a want of coke. The price of Cumberland
warrants is 45s. 3d., and Middlesbrough warrants 43s. 3d. cash.

The shipments of pig iron from Scottish ports in the past week
were 6116 tons, compared with 9806 in the corresponding week of
last year.

Thru prices of makers' iron are a shade higher, as follows :—
G.M.B., f.o.b, at Glasgow, No. 1, 43s.; No. 3, 42s.; Carnbroe,
No. 1, 43s. 6d.; No. 3, 42s, 6d.; ﬂllydu No. 1, 47s.; No. 3, 44s.;
Gartsherrie and Summerlee, Nos. 1, 48s.; Nos. 3, 45s.; Calder,
No. 1, 48s.; No. 3, 45s. 6d.; Coltness, No. 1, 53s. 6d.; No. 3,
47s. 6d.; Langloan, No. 1, 54s.; No. 3, 45s.; Glengarnock, at
Ardrossan, No. 1, 48s. 6d.; No. 3, 45s.; Dalmellington, No. 1,
46s.; No. 3, 44s.; linton, No. 1, 44s. 6d.; No. 3, 43s. 6d.;
Shotts at Leith, No. , b1s.; No. 3, 48s,; Carron at Grangemouth,
No. 1, 52s, 6d.; No. 3, 46s, 6d.

There are 62 furnaces in blast, compared with 67 last week,
and 75 in the corresponding week of last year. The makers
appear to be steadily adhering to their policy of feeding the
market, but refraining from accumulating stocks. A small quantity
of iron continues to be withdrawn weekly from the stock in Connal
and Co.'s Glasgow stores, which now amounts in the aggregate to
about 335,000 tons,

The steel works in the West of Scotland are now in general
operation after the holidays. Some of them did nothing all last
week, while others were fully occupied. The tis, if any-
thing, a little better. The orders in hand and in sight for ship-
building steel are fully greater than at this time last year, and
there is also more doing in bridgework. The Dalzell Steel W’urku,
Motherwell,- are very huu¥, their turn-out of material bei
reported just now to be the largest since the beginning of the year.
Good contracts are in course of execution for railway bridges in
the same district. The prices of steel are steady, being quoted on
the basis of £5 Js. to £5 7s. 6d. for ship plates, less 5 per cent. for
delivery in Glasgow district.

There is a decidedly better fecling in the malleable iron trade,
and work is more general than for a long time. Whether this
state of matters is likely to be of any permanence it is not easy to
discover, because the work is for the most mfnr delivery over
short periods, and consists of moderate lots, 18 kind of business,
however, is frequently more profitable than are heavier and more
extended contracts. Makers quote the lowest grade of common
bars £5; second grade, £5 bs.; highest grade, £5 7s, 6d.; best
bars ranging up to £5 17s, 6d.; less the usual 5 per cent. discount.

More activity is reported in sheets and tubes, and prices are
tending firmer. Sheets are quoted on the basis of £7 bs. for iron
singles, less 5 cent, The principal demand in the case of
tubes is for the larger sorts, but more inquiry is now springing up
for marine tubes.

The iron and steel manufactures shipped from Glasgow in the
past week embraced locomotives worth £8500, machinery about
£36,000, steel goods £0000, and general iron goods £36,000,

e foundry trade has heen quiet, but a number of contracts

are dropping in, Messrs, David King and Sons, Keppoch Iron-
rurh,mg = w, have obtained a contract for a large qunnuii:i of
iron railing for Torquay. Macfarlane, Straing, and Co. have
secured a contract for 36in, cast iron pipes for Glasgow Corporation,
and another for pipes from 6in. to 12in. diameter for Dundee
Waterworks. Messrs. Dixon and Corbett, and R. S. Newall and
Co., have completed a new haulage rope for the Cowlairs incline of
the North British Railway, which is five inches in circumference
and 4500 yards in length. =

The mﬂy trade is in a somewhat irregular position. The Seotch
miners have held a series of meetings, at which they have con-
sidered their interest in the movement of the English colliers. They
have ex their sympathy with their Eng brethren ; but
they have been in most districts unable to adopt any definite reso-
lution for decided action, owing to a want of organisation and
funds. The leaders of the men hold different opinions as to what
course they should pursue, some exhorting them to strike and
others to continune working short time, in the expectation of
receiving higher pay should there be a scarcity of coals, In the
meantime the coalmasters are indifferent, The men have made
demands for advances of wages ; but the amﬁln}rarﬂ have not even
met this week to consider these, altho the men expected
that they would meet on Wednesday. e fact is, that by
their policy of restriction—which they have observed now
for about two months—the Scotch miners have made it impos-
sible for shippers to enter into forward contracts, For this reason
the coalmasters are not obtaining higher rates for any considerable
portion of their output. On the other hand, they have large con-
tracts running to supply the iron and steel works, entered into
early in the season at low prices. They cannot thus afford to pay
high wages, and should the men strike the masters will be pro-
tected by the strike clavse in their contracts. This explains the
indifference with which the employers look upon the present crisis.
It would serve no golud purpose to quote coal prices this week, as
they are very 1 ular,

Ii the mr{tml' July 18 vessels of 37,560 tons were launched
from the Clyde shipyards, compared with 23 vessels and 29,414 tons
in July, 1802, The output is larger than in any correspondin
month for at least fourteen years. During the seven months 1
vessels have been put into the water egating 159,260 tons,
compared with 187 vessels and 215,219 tons in the corresponding
period of last year. The new orders placed during the month are
estimated about 23,000 tons, and the work on hand is about 20,000
tons greater than at this time last year.

WALES AND ADJOINING COUNTIES.

(From our own Correspendent.)

As might be expected, there is a remarkable degree of vitality
in the coal trade. Up to a Jate period steam coal was improving
ually, but now the movement has extended to house coal, and
in every valley there is a good deal of briskness. This has been
the case especially this week, with Bank Holiday in front, as under
any circumstances, pressure or not, the collier will have his
holiday. The week's totals from Cardiff alone are certain to exceed
300,005 tons. Last week they totalled 281,476 tons, and Newport,
Swansea, and Llanelly all share in the activity. Newport, with
the Powell Duffryn shipments, will certainly show increased totals.
As regards prices, these are going up steadily. There has been no
upward bound in steam as yet, but I have heard of ls. 1d. to
1s. 6d. in steam, and even 2s, advance per ton in house. The mid-
week quotation on 'Change at Cardiff will fairly mark the state of
thi

ﬂ steam, 11s, 9d. to 12s, 3d.; seconds, 11s. to 1ls. 6d. Mon-
mouthshire coals, 10s, 9d. to 1ls. 3d.; inferior coal, from 9s.;
small, 5s. to bs, 9d. House coal, best, 1ls. to 1ls. 6d.; No. 3
Rhondda, 10s. 9d. to 11s.; brush,8s, 9d. to 9s.; small, 6s. 9d. to 7s.

Coke and patent fuel prices are retained, all with upward
tendency. Swansea prices patent fuel, 9s, to 10s, Iron ore, lls. 6d.
to 1ls. 74d. Bituminous coais, 10s. 9d. to 1ls, 3d.; anthracite,
from 8s. 9d. to 13s., according to quality, Pitwood slightly lower,
but this is only regarded as temporary. ‘

Reviewing the condition of the coal market, it is evident that
higher prices must prevail. The caution exercised in booking is
marked ; and it is ‘' quite on the cards,” seeing that the leading
coalowners are well sold for shipment foreign, to the coal stations,
and steamers, that new customers coming in will have to pay in
excess of quoted prices. As regards the railways, Taff, Rhymney,
and Barry prospects are exceedingly good, and stock is advancing.

I regret that the improvement in trade does not extend to iron
and steel. In fact, an advance oncoal to manufacturers who are
supplied with coal from other quarters means rather a reverse of
good, especially when the movement in price affects wages. The
outlook at present is far from good. In steel rails there is very
little doing, some small consignments for the Great Western and
local railways, and light for local collieries, being the closing
business, Stocking of pig continues heavily at Cyfarthfa, and
consignments of steel bars have been very heavy. The Midland
Great Western, and Rhymney lines have constantly exhibited
large collections at sidings of late. In the matter of crop ends and
special sizes, Cyfarthfa also has been sending off large quantities.

Some surprise has been manifested that present low prices do
not tempt to more business. These are now as low as can possibly
be quoted, and judging from the arrangement of the ironworkers’
sliding scale, which has just declared no change in wages, the
minimum and maximum having been settled after a great deal of
discussion, no rail business in Wales can be anticipated at lower
figures than last quotations, These are as follows: — Cardiff
Exchange: Steel rails, heavy, £3 15s.; light, £4 15s.; tin-plate bar,
£4 7s. 6d.; steel sheets, singles, £7 to £8; sheet iron, £6 19s. to
£/ 10s. It will be seen that Swansea Exchange quotations are
slightly better than these. Steel rails, heavy section, £3 17s. 6d.
to £4; light, £4 10s. to £4 12s, 6d.; Bessemer steel bars, £4 7s. 6d.
to £4 10s,; Siemens, £4 10s, to £4 17s. 6d.

Other quotations are :—Glasgow pig, 42s, 14d.; Middlesbrough,
35s. 6d.; hematite, 45s. 3d.; Welsh bars, £4 15s. to £4 17s. 6d.;
gheet iron, £6 10s. to £7 10s.; tin plates, Bessemer steel cokes,
11s. 6d. to 11s. 9d.; Siemens, 12s, to 12s. 3d.; ternes, per double
box 28 by 20, at 21s,, 22s,, 23s, Best charcoal, 12s, 9d. to 14s. 6d.:
wasters, 6d. to 1s. per box less. Block tin, £82 2s, 6d. to
£827s. 6d. Capgr, ili bars, £41 13s. 9d. to £41 18s, 9d. Lead,
English, £10 6s, 3d.; Spanish, £10 3s, 8d.

erndale—D. Davies and Son—has again come out well with a
declaration of a 10 per cent. dividend.

The Taff Vale dividend is 3} per cent., equal to 8} per cent. upon
old ordinary stock. The result of the issue of the report has been
a favourable one, showing as it does in the face of a falling revenue
—now again looking up—that extreme care has been practised,
and the keenest economy shown in lopping off all that could be
regarded as not absolutely necessary, 'Fwa items may be specially
nuTt%d, t:ﬂi_rart:il:l:lt':ll ?d expenditure for coal.
_ Thereisa s average make going on in tin-plate, but there
is nothing of spuci.l note to chronicle, only an ahfenm. of witality
in the American trade,

_ Latest advices from coke oven centres show that an advance is
ilka;y. It is difficult to get quotations, and especially for forward
rade,

There is a good deal of discussion going on at Cardiff on th
matter of the romoured Taff Vale and E;;Emay Railway n.r:n,g-;

ment, but I shall give no credence to any *“amalgamation ” until
distinctly and officially announced. Thay “rumours " previously
circulated in the local press have done a great deal of mischief,
benefiting a few but injuring a number, Thousands of
pounds, I am informed, have chan ands of late.

The deep sinking at Gilfach Colliery—Mr, Christmas Evans—is
p ng well, and is now into the solid.

The Aberdare-Merthyr Collieries have been restarted on the
Hirwann side of the taking, and a good output is assured,

On Monday it was calculated that 10,000 colliers in North
Wales were idle, and it was stated that notices from other collieries
were about to be handed in. It is not, however, ex that the
stand in North Wales will be a severe one. In the Forest of Dean
there is little change in the situation. FProbably, both there and
in North Wales, the improvement in the South Wales coalfield will
have a favourable effect in bringing about a compromise,

NOTES FROM GERMANY.

(From our own Correspondent.)

THE outlook in the engineering and iron trades in this country
presents no really new feature, Traders look in vain for any sign
of improvement, and the depression promises to be further
prolonged. The condition under which business isat present alone
possible could scarcely be more unsatisfactory, anything !lig
remunerative prices being in most cases quite out of the question.

In Silesia the business in pig iron continnes languid. In the
malleable iron branch there is some movement to be noted in bars
and plates, foreign iﬂqﬁlil‘j’ being rather more active this week,
The employment at the machine and wagon factories is
i lar and unsatisfactory. There are somwe orders for locomotives
holding out, one for nineteen locomotives for the Berlin Railway
Administration, but unfortunately competition for any work that
is to be got iz so keen that in many cases it is not a question of profit,
but as to what the actual loss will be on the orders booked., The
German arms factory Mauser-Loewe has secured a contract for
154,000 rifies, 7-65 mm. calibre, for the Turkish Government,

On the Austro-Hungarian iron market £li iron remains rather
quiet, while for finished iron the demand has further improved,
which is due in a great measure to the favourable harvest accounts
that are coming in from most districts. Prices have not changed.

In the French iron trade a slightly decreasing tendency is to be
noticed. Dealers show a strong inclination to clear their
and are selling bars at 152°58f., girders at 162'5@[. p-t. Iron
girders are in very slow demand, those in steel being generally

referred. The steel works are, as a rule, well off just at present,

aving secured a fair amount of new orders, es y rails,
Statistics recently published show shipments on the canals to have
increased about 8&,00{1 t., or 3 p.c. nst last year, which is
chiefly due to an improvement in the general coal trade.

The Belgian iron business remains, unfortunately, very depressed,
and there is not the slightest symptom of an improvement per-
ceptible. N uminn.llry, prices have not altered since former weeks
being for bars 105f. p.t. for export; plates, 125f. p.t.; and lhui
girders, 110f. p.t. For orders of some weight the usual concessions
are granted. At a late tendering for railway carnages there were
sixteen competitors, all offering at very low prices, Wagons, for
instance, which cost 1600f. in March of present year, were
offered at 1313f. to 1329f. now, s o

The Society of Belgian Engineers intends pa‘gmg a visit to the
Rhenish-Westphalian mining districts towards the end of present
month.

There is still very little doing in the iron and steel trade of
Rheinland-Westphalia. With the exception of those more
favoured articles that are being regularly inquired for, prices con-
tinue to show a decreasing temdency. Iron ore is depressed

enerally. Forspathose iron ore M. 7°10 to T'Eﬂg:t. isgiven: roasted

0., M. 1050 to M. 10°80 p.t., net at mines. Nassau red iron ore,
50 p.c. contents, fetches M. 910 p.t. Minette of Luxemb
and Lorraine is being quoted M. 2°40 to 260 and 3
p.t., according to quality. The pig iron business is dull,
next to no demand coming forward. Stocks are, how-
ever, but slowly increasing, the weekly output baving been
reduced to the minimum. akers of pig iron never had a worse
time ; manufacturers and dealers are sumply buying from hand to
mouth, and are not likely to do any other for months to come.
Regarding the different sorts of pig iron, nothing new can be
reported since last week. Prices are the same as ﬁmﬁnmly
reported, heiu;? for spiegeleisen 10 to 12 p.c. grade, M. 51 E:'l'
forge, No. 1, M. 43 to 44 p.t.; No. 3, M. 40 to 41 p.t.; Si

ood forge quality stands at M, 41 to 42 p.t.; hematite, M. 62 to
p.t. rﬁ‘uu'ndry pig, No. 1, costs N, 62 ; No. 3, M. 53 p.t.; basic

is, com tively speaking, rather well inquired for at M, 42 to 43
t. {}]armnn essemer costs M. 48 p.t.; Lu:embtﬂ forge m
. 40 to 41 p.t. at works., In the malleable iron e the mi

are reported to be but irregularly occupied, and the general returns
are to the effect that the manufactured iron business has never been
in a more unsatisfactory condition. There is next to no demand
coming in for bars ; in girders, too, very little has been doing upon
the week, and the prices fetched are, in most instances, below basis
quotation, Some fair orders for h:apa have been secured just
lately, but to get these a further uction in price had to be
agreed to, The business that has been doing in plates may be
termed a fairly good one, so far as demand is concerned, but prices,
however low, cannot be maintained, makers willingly accepting the
famine prices offered them to secure employment. Sheets are in
somewhat better request now ; in Rheinland the demand for that
article has been quite satisfactory, and activity at the works is well
maintained. Pnrices, though still unremunerative, show a firm and
even rising inclination. In wire rods, drawn wire, and wire nails
there are only occasional small orders going out, and for these

there is a good deal of competition at low figures, At the foundries
and machine shops hittle work bas been doing ; the wagon factones,
too, are repo to be but partially employed during the last

week, The steel works have been fortunate in sec a Govern-
ment order for 5500t. rails; they expected to get the whole lot,
but, to their great dismay, an order for 1500t. has been given to a
Belgian firm,

e following are the present list quotations per ton at works:—
Good merchant bars, M. 110 to lﬂ’); angles, M. 120 to 122°50;
girders, M, 87°50 to 95; hoops, M. 125 to 13250 ; billets in basic
and Bessemer, M, 85; heavy plates for boilermaking purposes,
M. 150; tank ditto, M. 140; steel plates, M. 140; tank ditﬂ
M. 130; Siegen thin sheets, M, 120 to 130; common sheets, M. 1
to 140; iron wire rods, M. 120; drawn wire in iron or steel, M. 100
to 125 ; wire nails, M. 127; rivets, M. 145; steel rails, M. 112 to
1155 fish-plates, M. 87 to 110; steel sleepers, M. 106; com
sets of wheels and axles, M, 270 to 280; axles, M. 220; steel ti
M. 215 to 230; light section rails, M. 95. Statistical figures show
German import and export to have been, during the first two
quarters of the present year, as under :—

Im Value of import.
100 kilos. M.
1808 .. 188,673,800 .. .. .. .. 2,042,660,000
1802 .. 187,024,192 .. .. .. .. 2115575000
lm - -Ejm‘m - - ww —nz,mm
Export. Valuc of export.
100 kilos. M.
. 00,682,051 .. .. .. .. 1,60,650,000
SN e 91,178,300 .. .. 1,479, 280,000
lsﬂa . *a L +3impml Ll e - =w +1m.m|m

Thus, import during the first two quarters of the present
shows a decrease of 25 per cent., wt:llla value of import dmﬁ
36 per cent., compared to the same period the year before.
Export rose 8'8 per cent.: value of export increased lg'ﬂ' per cent.,
against 1892, ong the goods which show a decided decrease in
import are:—Corn, decrease in import 9,381,197—100 kilos.—wood,
cattle, Goods showing an increase in import are:—Coal, increase
5,951,510—100 kilos,—artificial coal and ore, raw material required
for textile fabrics, Eetrulaum. ig iron. A decided increase in
export show coal and coke, the former, 2,838,308—100 kilos.—the
latter, 1,251,670—100 kilos,—briquettes, ore, iron and iron manu-
factured goods, zinec, earthenware, paper and pasteboard,

and general grocery wares, sweetmeats and pastry, drugs,

and dyeing materials, and oils,
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AMERICAN NOTES.
(From our own Correspondent.)

New YoRrk, July 26th, 1893.

To-paY's telegraphic reports from interior
points indicate a healthy industrial and com-
mercial condition, despite the lagging demand.
Stocks of cereals are unusually heavy, and prices
phenomenally low. Iron and steel are dragging
at the lowest figures ever known. Crude iron
output is declining, and furnace owners are un-
willing to run beyond the completion of contracts
in hand. Merchant iron mills are all idle. Sheet
mills resumed full time this week. Plate and
structural iron mills will resume gradually, as
orders are booked. Steel rail mills are turning
out but few standard sections, but are fairly busy
on light rails. Railroad traffic is at a low ebb at
resent, but an improvement is expected before
gaptemher 1st. 'he army of unemployed 1s
increasing, and is now larger than at any time
since the panic of 1873, Manufacturers are
everywhere restricting output to immediate
demands. Wages reductions are being made
here and there, without strikes resulting. Capital
is disinclined to embark in uncertain enterprises.
A undwork of confidence is necessary for a
revival of activity.

LAUNCHES AND TRIAL TRIPS.

A new Cardiff steamer was successfully lanunched
at the shipbuilding yard of Messrs, Palmer, Jarrow,
on Saturday. The Anthony Radcliffe, built for
E. Thomas Radcliffe and Co., of Cardiff, has a
carrying capacity of 4100 tons on a draught of
19ft. 6in.,and has all the best and latestapphances,
Her engines will be triple-expansion, she will be
fitted with steam gearing, have five hatchways,
and a powerful steam winch at each.

On Tuesday, the 1st inst., Earle’s Shipbuilding
and Engineering Company, Hull, launched for the
Boston Deep-sea Fishing and Ice Company the fine
iron screw trawler Sutterton, 100ft. long, 20ft. Gin.
beam, and 11ft. depth to top of floors. She is built
to Lloyd's highest class, with short raised quarter-
deck and forecastle, and has all the most recent
improvements for steam fishing ; including patent
trawl ports, dandy scores, and steam winch, of
Messrs, Earle's special design. Her engines are of
the triple-compound type, with cylinders 1lin.,
17in., and 30in, diameter by 21lin. stroke, and she
has a large steel boiler to work at a pressure
of 1501b. per square inch.

On Monday afternoon Messrs. Sir Raylton
Dixon and Co., Middlesbrough, launched a steel
screw steamer of the raised quarter deck type,
which has been built to the order of Messrs, J.
and E. Kish, Sunderland. The principal dimen-
sions of the vessel are:—Length, 292ft. 6in.;
beam, 40ft. 6in. by 22ft. depth mnul:}ﬂad: with a
large deadweight carrying capacity. Engines will
be fitted by the North-Eastern Marine Engi-
neering Cumpa;;, of Wallsend-on-Tyne, the
eylinders being 22in., 36in., and 58in. by 3%in., with
two large boilers working at 160 1b. pressure. The
construction of the vessel has been under the
superintendence of Mr., Thomas Metecalf, of
Sunderland, and as she was leaving the ways she
was named the Coquet by Miss Annie Kish,
gsister of the owners.

Following the launch on the 15th ult. of th
largest oil vessel yet built, and the largest vessel
builtby Messrs. Craig, Taylor, and Co., intheir esta-
blishment at Thornaby—viz., the s.s. Tees, which
was of the following dimensions :—355ft. by 45ft.
by 30ft., and which vessel will carry over
tons of oil, in addition to 700 tons of bunkers—
this firm launched last Friday, the 28th ult., one
of the smallest vessels they have grat built for the
oil trade, her dimensions being 185ft. by 31ft. by
15ft. 104in, This vessel has been built to the
order of Messrs, L.. Mercader and Uda de Londaiz,
of San Sebastian, for their oil trade between
American ports and San Sebastian, Spain, and
will carry over 900 tons of oil in bulk. She is
fitted with all the latest improvements, includin
pumping and electric light installations, rigg
as a barquentine, and 18 built of steel to the
bighest class in Lloyd’s. As she left the ways she
was named the San Ignacio de Loyola by Senora
Gamecho, wife of the captain who t.a.ias com-
mand of the vessel.

Messrs, W, Doxford and Sons, Sunderland
launched on Saturday afternoon the second
specimen of the ‘‘ turret deck” type of ca
steamer which that firm has patented. The
vessel 1s for the same owners as the first steamer,
Messrs, Petersen, Tate and Co., Newcastle. Her
dimensions are: — Length, 311ft.; breadth,
8ft. Zin,; depth, 24ft. lin.; with a load draught
of 19ft., and a carrying capacity of 3650 tons
with a gross register of about 2200 tons, and
a net register of about 1380 tons. She has been
constructed of Siemens-Martin steel with the
usual parts of iron. Among the improvements
introduced in this vessel as compared with the
first is a new arrangement of construction of
sheer strake and stringers, producing a e
increase in the strength of the vessel with the
same amount of material. The hatches are
exceptionally large and arranged to facilitate
the shipping of large pieces of machinery, &ec.;
the holds also are well clear of obstructions.
She is fitted with four horizontal steam
winches which are driven by an extra large
horizontal multitubular donkey boiler, and the
exhaust steam from all deck machinery is
returned by piping to the receiving tank in the
boilér-room. ese winches are arranged so that
two work the main hold and one works each of
the other holds, and the cargo is manipulated by
the usual derrick arrangements. The machine
is fitted aft, as in the s.s. Turret, leaving the
whole of the holds amidships clear for cargo.
The after end of the vessel 1s arranged so as to
have a clear deck. The vessel is to be fitted
with powerful triple-expansion engines, having
cylinders 23in., 37in., and 60in., by 42in. stroke,
working with a steam pressure of 1601b., and
have many recent improvements, ineludini an
ash ejector which is operated from the stoke-hole,
dispensing entirely with the necessity of hoisting
ash on deck and discharging it over :

THE CoRINTH CANAL.—The ning of the
Corinth Canal l;mn haqn daﬂnitem: for Sun-
day r:dﬂt' Nipe British warships have just
arm '

-

THE PATENT JOURNAL.

Condensed from ** The Ilustrated Official Journal of
Patents.”

Application for Letters Patent.
** When patents have been ‘' communuicated” the
name and address of the communicating party are
printed in italics.

10¢h July, 1898.

14,007. Markivo and Nusserinag Saeep, R, Bouquet,
London.
14,008. Tursing MacHives, C, E, Henriod-Bachni,
London.
14,000. Tix Orexer, W. Heald and J. F. Heald,
London.
Hﬂﬂ. Forpixa TapLe for Pionic Baskers, E. Drew,
ndon.
14,011, Tires, T. Beevers and H. DB. Sheridan,
London.
14,012. Evectric BarTeries, H. Bonner, London.
14,018. AvtoMATICALLY DEeLivErRiNe Liguips, H. P.
Turner, London. .
14,014. New Basic Corovrixae MarTeRs, J. Y. John-
gon,—(The Budische Anilin and Soda Fabrik, Ger-
many.)
14&5. FieLp Cookina APPARATUS, A. A. Edwards,
ndon.
liﬂﬂ. DixseEr and BREAKFAST PraTes, A. W. Edwards,
ndon.
14,017. MoustacHE PrROTECTOR, B, Glaisel, London.
Hﬂs. IMprovED WaTcH and JEweL Casg, F. Ulrich,
ndon.
14,019, Cases for Srooxs, Fomks, &ec., F. Ulrich,
London.

20th July, 1898,

14,020. Crosiyo WATER-TIGHT CoMPARTMENTS, L.

hadmurﬂ, CardifT.
14,021. TuvsuLAR FIRE BARS for FurNaces, H. Foster,
kewmtlﬂ-upan*Tyne.

14,022, ApsusTABLE WRENCHES, &c., J. Harrison,
Stamford.
14.028. CvyvcLe Frames, J. 8. D. Shanks and R. R,

huat, Belfast.

024. Corouvrs for Puoroararas, F. C, . Beacham,

Bristol.

14,025. Wixpow Sasm LirTer, J. A. Towle and W, G.
Stones, Manchester.

14,026, Insecrors, T W. Morrow, Newcastle-on-Tyne.

14,027. Improvep Porick LaxTeErss, 5. B, Edmonds,
Birmingham.

14,028. Pxeumatic Tires for Cveores, F. Smith, Man.-
chester.

14,020. AppLiaNcE for BiLLarD TasLes, R, Rear, Man-
chester,

14,030. Svsrexsion of Evrectric LieaT FIrTiNgs, B.
Thomas, Cheshire,

14,081. FixiNo Seat-Backs to VEricLes, J. H. Buteliffe,
Yorkshire.

14,082. Bearrrin, W. Lawrence and H. Wood, Bir-
mingham.

14,088. Foot Rest for CycrLes, J. and J. Hadley, and
J. C. Meredith, Birmingham.

14,084. METAL-MELTING FURNACES, T. Robinson, Liver-

L.

145?:!?5. SappLes for Cycres, J. B. Brooks, Birming-
ham,

14,086. DeTEcTIVE HAND CAMERAS, A. J. Buncher, Bir-
mingham,

14,037. Ciaar Cases, &c., J. Rose and E. Brough,
Birmingham.,

14,088, CoLLAPSIBLE GUARD for CvycLes, A. O'Drien,
Leicester.

14,089. Mars and Map-prINTING, &e., J. F. Williams,
Live L.

14,040. quum SprINKLER for Liquips, &c., B. Hill,
London.

14,041. MusicaL Boxes, H. Nehmer, London.

14,042, Tosacco PoucH and P1Pe CLEANER, E. Erlanger,
London,

14,048. Cuimxey Cowws, E. Bmith, Birmingham.

14,044. CakE MacuHINEs, P, D, Harton, London.

14,045. Hanp CaMeERrAs, W. P. Thompson.—(4. Delug,
Germany.)

14,046. REVERrsING GEAR for ENcINE VaLves, H. Read,
London.

14,047. BepstEAD, J. W., J., C.,, H., and W. Davison,
London.

14,048. Device for LioaTiNg Pires, &c., L. F. Godard,
London,

14,049, BuckLes, J. Ramsay, London.

14,050. Ave Mixive Rouser, D. C,

te.

14,051. FirE-EsCAPE LOWERING APPARATUS, J. Moran,
London.

14,052, Pire WrExcHES, E. E. Doddrell. —(¢. Doddrell,

Portugal.)

058. CvcrLe DBraxkes, W. J. Armitage and A. J. Eli,

iﬂndnn.

14,054. TuaerMmosTATIC STEAM TrAPs, E. E. Gold,
Lnudun.

14,055. Toy Horses, &c., F. H. Ayres and H. Pitts,
London.

14,056. ELecTroLYTES for BarTERIES, W. H. Longsdorf,
London.

14,057. RaiLway Crairs, G, Brockelbank, London.

14,058, Steeriva of Cvcres, W. Crowther, Dewsbury.

14,059, VALVE GEAR, A. Collman, London.

14,060, TREATMENT of CARDED BaxDs, E. Gessler,
London.

14,001. Air-warMING Stoves, Blackmam Ventilating
Company.—(/. D. Smead, United States.

14,062. TransporTING Bopies, C. D, Abel.—(M. Zaln,
Fermany.)

14,063, VErocireDEs, J. G, Stidder

14

14

M. Fitzmaurice,

14

Lomdon,

064. Crormes HoLpers, E. Richter and R. Singer,

London.

14,065. Barrs, C. Watkins and C. J. Knowles, London.

14,066, FLANGED TuBE MANUFACTURE, J. E. Howard,
London.

14,067. BEam Beaves, W. C. Farmer and H. Elfick,
i.ondnn.

14,068. CENTRAL DraveRT Lames, H. H. Lake.—(E.
Mitler and Co., United States,)

14,060, Cycrues and like Vemicres, A. Newboult,
London.

14,070. SteERING CycLes, R. Eastham and G. Haworth,
London.

14,071. CENTRAL DravcHT LAMps, H. H. Lake.—(F.
Miller and Co., United States,

. H. Lake.—(E. Miller

14,072. LaMp-wicK RAISERS,
and Co., United States.)

14,078. Kxi¥e CLeawiNa Macmines, J. G. P. Haller,

London.

14,074. PrOTOORAPHIC APPARATUS, B. J. Edwards,
London.

14,075. HarooeEN Isoprtarosanicyric Acip, H. Baum,
London.

14,076, EvLecTRIC MEAsSURING InsTRUMENTS, H. H.
ta-k#.—{.-!. H. Avinen, United States.)

14,077. Door LATCH or FASTENER,
London.

14,078. Deariya with Noxiovs Liquip, M. Schwab,
London.
14,079, BorrLiNG

London.

14,080. InrFecTING the Burrace of Roaps, R. W.
hﬂtam, London.

14,081. Foor Pavixo, E. Bannister, London.

14,082. Improvep Tines for CvoLes, &ec., J. B, Torres,
Lundon.

14 083. “ AT Home " MeMorANDUM TABLET, G. Bairus-
father and A. Althaus, London.

14,084. Propvcing Lear-mMerar PATrerss on WoveNn
.’[“nnm{:ﬂ, F. Lehmann, London.

14,085, RaiLway Brakes, J, Lipkowski, London.

Hg‘& ]Eumn. J. Y. Johnson.—(J. E. Pellegrini,

in,

14,087, INcanpesceNT Lawmps, H. H. Lake,—(The

General Blectric Company, United States.)

E. Sprenger,

Aeratep Liquips, A. H. Cannon,

14,088, Cextre-rix Hook, W. Hodge and J. Pearson,

London.
14,080. Makixa Paris BLueby ELectrouysis, H. Goebel,

London,
14.090. FoLpive Frame for Hammocks, A. Karnbach,

Lon.dnn.
21t July, 1898.

14,001. Improvep Evectric Fuses, F. W. T. Bruin,
London.

14.002. Deress Guarps for Lapies’ Cyveres, J. B.
hrunka, Birmingham.

Hﬁﬂi Makmsa Cop, &c., Racks, J. Barnes, Birming-

m,

14,094. Pyxeumatic Tines for CycLEes, A. 8. Cartwright,
Birmingham,

14,005. Cyvere Crres, T. Middlemore and W. A. De
Lattre, Birmingham.

14,006, Casn Hmﬁsmnum TiLt, T. Shepherd and J. B.
Cumming, London.

14,007, Fnﬁmﬁu Water into BoiLers, J. Hall, Man-
chester.

14,008, Fastexine Tires for Cvcues, E. H. Beddon,
Manchester,

14,090, FievpCurtivator,J. H. Topham.—(M. Macleod,
United States.)

14,100. WatEr GAvck for BoiLers, J. Newton, Stafford-
shire.

14,101. S8moes, J. Dennis, Manchester.

14,102. Nigat LicHT, C. Smith and W, T. Smith, Bir-

mingham.

103. Crips for VeLociPEDE Sappres, F. R. Baker,

Staffordshire.

14,104. Trimminas for Dresses, E. A. Cocke, Bognor,

14,105. ELecTric GAs LicHTERS, A. Eckstein and H. J.
Coates, Manchester.

14,106. ImrrovED Scarr Frame or HoLper, H. Scott,
Liverpool.

H,lﬂT.hﬂqmnE Fire-LicHTERS, J. M. Wardale, Edin-
burgh.

1-!;,1!1'13;I Rore Lerrerixa, T. E. Vickers, Birmingham.

14,100, Steerer for DiriciBLE BaLrooss, 8. Kelliher,
Ireland.

14,110. Pumprsa Exoixes, W. P. Theermann, Man-
chester.

14,111, Feepiya Trovans for Catrre, E. Morgan, Bir-

mingham,

112. Orricat LanteErxss, 8, J. Levi and A. J. Jones,

London,

118. Sroors for Sewina Corrow, H. E. Wollmer,

Manchester.

14,114. WATER-HEATING APPARATUS, J. Rowley, Man-
chester.

14,115. MasvrFacture of Wirg Carps, W. 8. Guild,
Manchester. )

14,116. Mecraxism for ProrELLING CyoLEes, G.Vernon,
Manchester,

14,117. Matcu-pox and Cicar-cuTTER, F. F. Stokoe,
Liverpool.

14,118. CHILDREN'S CONVERTIBLE CARRIAGES, J. Taylor,
London.

14,119, PasTte for PorLismine MEertars, M. A. Hyman,
London.

14,120. Propuvction of Beveraces, J. E. Johnson-
Johnson, Stratford.

14,121, Vessers for Carrviye Graiv, G. J. Hay,
London.

14,122. Bracerers, B. E. Archer, London.

14123, Toy, J. B. Botting, London.

14,124. Runyino GEAR, A. J. Boult.—(f. A. and D,
Bonnar, Canmda,)

14,125. ArparaTus for HoLpivye Reins, D. H. Stubbe,
Liverpool.

14,126, E]:ICH MANUFACTURE, J. Davies, Liverpool,

14,127, BoiLErR TuBk CLEANING APPARATUS, J. Hayes,
London.

14,128. Cocoa DryiNe APPARATUS, A. A. Van Delden,
London.

14,120. Fisaise Tackre, A. W. Betham and A. A.

Andrew, London,

180, NitraTeEs, &c., J. Hargreaves and T. Bird,

London,

14,181. NiTRATES, &c., J. Hargreaves and T. Bird,
London.

14,182. FiLTERS, A. da BSilva Prado and B. Medina-
Santurio, London.

14,188. Pie-rixg, L. W, Cutter, King's Lynn.

14,134. Frame for Pumrses and Bags, J. Moche,
London.

14&335;1 CoNvERTIBLE WALKING-8TICK, J. A. Norton,

ONaon.

14,186. Gu.}-ar for Corsers, H. H. Lake.—(R. Hinrichsen,
Germany.

14,187. PExs, A. Smith, London.

14,138, Lﬂnﬂﬂﬂu StEam CyrLinpers, H. G. Haus-
mann ndon.

Iif&ﬂh lf:mca:lrr Stomes, H. B. Lister and J. I. Buckton,

OO,

14,140. ArrLiANCE for HoLping PasTILLES, P. Fougier
iﬂ d ] q ¥
ndon.

14,141, Tov, L. B. Lilley, London.

14,142, CaiLprENS' Tovs, W. C. Latham, London.

14,143, WriTine Desks, W. Renwick, London.

li,l#g,rﬂnﬁnﬁmzﬁndthe SpeeD of VessgLs, E. Raverot
and P. Belly, London.

Hﬁ;&.ﬂ Liguip WarMIing ArPARATUS, R. C. Baker,

ndon.

14,146, Boor Trees, W. J. Y“P]ii London.

14,11':11‘?::{l WaLkize Sticks and UsmerevvLas, H. Park,

ndon.

14,148. Screw Hamuers, J. T, Norris, London,

14,149, Fire-escare, T. L. Mur{a‘;n, London.

14,150. Game, W. E. Plowden, London.

Hﬂgl.dﬂmmﬂ Inrusions, A. Farinetti and A. Parietti,

ndon.

liﬁxzdﬂanmn INrusions, A, Farinetti and A. Parietti,

naon.

14,158, MuzzLes, A. J. Boult.—(C. Cavignae, France.)

Hilj&h ImpPrOVED DyYEING APPARATUS,J. O. Obermaier,

ndaon.

ldﬂﬁﬁ. Bg‘nﬁxgﬂn Ar::.llﬁ-rc for ELECTRIC ARC

AMPS, I. J. Déaumon Nnaon.

14.1126::] MacuiNery for REEEI?IHG Coins, E. Moriarty,

ndadon,

14,157. ELectriciTY METERS, H. W. C. Cox, London.

14,158, LireBoaT TENDER, A. Browne.—(J. 4. Cor and

A. W, Read, .fmfiﬂ.zv
14,150, Rua Strars, W, Wills, London.

14,160. StarTING TRAMCARS, J. Willoughby, London.

14

14
14

14

22ud July, 1898.

14,161, LuericaTioN of SpinpLEs, 8. Straker, London.

14,162. GeariNnG for Verocirepes, W. F. Taylor,
Croydon.

14,163, Cuaxarvo Box for Puorooraruic Fiuus, W, R.

er, Burrey.

14,164, éomurm.rc‘rm:f of CvoLE WaERLS, J, Wilkinson,
hirminghnm.

14,165. Bovrtine, &c., Sprine Lock, C. P. Smith,
Manchester,

14,166, Makine Harcner Heaps, &c., E. Wright,
i’.nndun.

14,167. Laser Hoipers for Ramwway Trucks, H.
Williams, Glasgow.

14,168. Stanps for Gromes, G. Bacon and T. DBest,
London.

14,160, CarviNe Forxk GUARDS,
Sheffield.

14,170. Brakg, F. V. Russell, London.

14,171. HaxpLe for Water Euckems, J. Pethick,

14?'.‘? Do C Ro
A NNECTING CorTaIy Rops, W. Wright .
mouth, ’ Gy

14,178. Drivive MecuaNieym, A, B. Barker, Keighley.,
14,174. MoTIVE-POWER Enoixes, J, HHAH&: d
Glasgow,
14,1756. Gas and other Exarses, D, Clerk (W,
'ln.nﬂhuter, Birmingham, : ALY

Hﬁ‘rﬂ. 11rES, G. Clark, W. O'Hare, and P, Leonard,

w.
14,177. Water GurTEss or Spours, W, Longmore,

'Binningham.

W. Hampshire,

178. CreEroN WAFFLE, A. Dux Manchester.
}:’1':79. Quirts, W. ﬂ‘l-fu.nlﬂn, and T, and W. Holt,

hmcheutﬂr.

14,180. Back Fork ENDs 1fmr Cvcres, H. Chamberlain
and W. Colligan, Coventry.

14,181. UDHDEHEIE"-!. T. K lgu.rclny, Glasgow.

14.182. Feepiya FueL in Dust or LIQUID ForMm, A.

Riedinger, Manchester.
14,188, " u:m, G. Macaulay-Cruikshank.—(J. Kost,

Grerian
14 lilT Briiu vaLves for Pomps, W. P. Theermann,

Manchester. )

14,185, Winpow SAsHES, J. Willinmson, G

14,186. Saws, H, H. 8. Gledhill, Huddersfield.

14,187, SauTTLE GUARD for Loous, J. Lund, Halifax,

14,188, Grease, D. D. Brown, Glasgow.

14,180. CHLORINATING ANTHRACENE, R. G. Bennett,
London.

14,190, Paprocks, J. Frakes, Birmingham. L

14,101. Porp for PaPER-MAKING, J. P. Cornett, New-
castle-on-Tyne.

14,192, VExTILATORS, W. Cooper, London.

14,193, Wixpow Sasues, R. W. Barker.—(——Sharp
and 8. L. Ralph, United States.)

14,194, Horsesuoe, G. Burgstaller, London.

14,195. SorTENING WATER, A. Smith, London.

14,196. Hars, P. P. Aries, London.

14,197. Lace Trimminas, W. Gane, London.

14,108. Tovs or PuzzLes, M. M. Wilson, Liverpool.

14,199, CuamrpAGNE Tars, J. Farrar, London.

14,200. Fire-pars, C. Mohring, London.

14.201. Framiya for Verocipepks, G. W. Tarver,
London.

14.202. DyNamo-ELECTRIC GENERATORS, L. Pyke and
E. S. Harris, London,

14,208. Ovexs or FurNaces, E. Stauber, London.

14fﬂ4. WATER-CLOSETS, J. Jones and 8. H. Rowley,
ondon,

14,205. StarLE Drivers, J. H. Eberhardt.—(C. L.
Laseh and Co., Sarony.)

14,2006, BuovanT Faprics, J. G. Heinze, London.

14,207. CoLouRING MATTERS, O. Imray.—(The Farlarerke
vormals Meister, Lucius and Brining, Germany.)

14,208. CoLourING MATTERS, O. Imray.—(The Farbirerlks
vorinals Meister, Lucius and Briining, Germany. )

14,209, Toy Tarcets, E. G. Templetown, London,

14,210. TuevLAR Posts, Siemens Brothers and Co. and
C. E. J. May, London.

14.211. PREVENTING INCRUSTATION in BTEAM BOILERS,
V. Gane, London.

14,212. AprLicamioNn of AR and Gas to Drivixo
hﬁumnﬂ. W. Smethurst, W. E. Vickers, and G. R.
Rogers, London,

14,218, Cvcrixg Surt, F. E. Young, London.

14,214. SeaTs, 1. Ely and J. Mallett, I.qndnn.

14,215. ProreLLIng Water, M. E. D'Engelbronner,
London,

14,216. Kxirrise Macuines, C. H. Aldridge, London,

14,217. Gurass, F. B. McCrea, London.

14,218, TrimmiNg the Wicks of Lawmrs, W. Thomson,
London,

14,219, Oirs, 8. A. Johnson, London.

14,220. Transport, H. Mtihlberg, Berlin,

14,221. SiFrine and SortTixa AppaBaTus, C. H. A,
Stitz, London. _

14,222. Haxp Bacs, H. H. Lake —(E. P. Hinkel, Ge=-
mangy.

14,223.yﬁnsscﬂ Mecuaxism of Guws, H. H. Lake.—
(Die Firma Fried. Krupp, Germany.)

14,224. INDIA-RUBBER, E. Arboucau née Fourguet,
London,

14,225. Drivina Cuains for Bicvcres, W. Wipper-
mann, jun., Germany.

w.
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14,226. MarcaLESS SELF-LIGHTING CIGARETTE, A. M.
hdwarda, Bristol.

14,227, Tars, H. Kent, Englefield Green.

14,228, *“ PeryectioN” CvcLE Sear, F. H. Jones,
§ihnka-upun-Trent.

14,220, Uske of MeTALs, E. J. Ball and H. C. Jenkins,
London,

14,280. SpisxNiNe Mures, J. Hodgson and F, Dowling,
Halifax.

14,291. Brake for Cyvcres, A. 8., J., and J. A. Duthie,
Aberdeen.

14,282, Gas Ewciyes, F. W. Crossley and H. W.
hmdlay, Manchester.

14,233. TraxsmiTriNG Evectric Carrs, T. J. Gough,
Manchester.

14,284, Swimsmixg Bert, W. Orrell, W. Holt, and H. H.
Royle, Manchester.

14,235. Riums of CycrLe WHEELS, H. Fenney, Birming-

m.

14,236, FasTENiNG PyeuMmaTic TIiRES, J. M. and W.
Starley, and T. Groves, Birmingham.

14,237. ImprovEp Drawixe TasLes, &c., R. Diggle,
Acerington,

14,238. BRaths, &c., H. A. Batchell, London.

14,289. rivive GeEar for Cvcres, R. J. Carson,
Belfist,

14,240. ProreLrLer for Vessers, G. Durland and

. T. P. Davenport, Plymouth,

14,241. AppLIANCES for MaKiNc Burrer, F. T. Bond,
London.

14,242, Truwxks, J. and W. Gittings, and J. Chilton,

}Wuherhnmptun.

14,243. Improveip Gorr Crues, J. W. Hartley,
Kilmarnock.

14,244. Rixcs for SeinNing Frames, J. H, Buckley,
Bolton,

14,245. Fursaces for the DestrucTion of Toww
Rervse, W. Horsfall, Bradford.

14,246. Borroms of Fireerates, J. T. Jochnson, Man-
chester.

14,247. FastEveRrs for Guoves, &ec., C. A. Pfenning,
Manchester.

14,248, Mup Guarp for Cvoies, &c., L. A. Hurst
Leeds ;

14,249, RarLway SioNaL SBrots, J. Walker, Wigan.

14,250. Warca Protecror, L. J. N. Gorton, Wolver-
immptun.

14,251. PropPELLER for SteEAMBOATS, W. P. Roberts,

Yorkshire,

14,252. SterILIsING MiLk, &ec., F. A. Kleemann,

Glasgow,

14,258. DirectioNn Tacs or Laeers, A. J. Johnsor,

hirminghmm

14,254. Prcture Frames, A. Anholt.—(M. Hartmann,
Holland.)

14,2650. LockiNne GEAR for Lirrs, M. T, Medway,
Londo

1.

14,256. Drvixo APPLIANCE for BRICKMAKERs, M.
Gentry, Essex,

14,257, ImprovEp Brusa for Homses, 8. Giesecke,
London.

14,258, EvecrriciTy MeTeER, F. J. Beaumont and F.
Hallows, London,

14,250, DVYNAMO-ELECTRIC

ndon.

14,200, CvcLE BrRakEs, W. Pomfret, London.

14,261, BioxaL Posts, O. Lenz.—(E. de la Savee and H.
Kloga, Gevinany.)

14,262, BELr - acTING Vionix Mure, G. Skinner,
London.

14,263. Deer-waTER Divine ArparaTtus, J. H. Robin-
son, London.

Macuixes, W. Lowrle,

14,264. Ticker PrINTING MacHINEs, P. Hooker,
London,

14.265. Tars or Cocks, T. H. Jones and T, V. de Loo,
n

14,266, SPRAY Dirruser, T. H. Jones, London.

14,267. Tear Mouvrns, T. H. Jones and A. H. V. 8child-
i:nueht. London.

14,208. VesseL for the Invusion of Tea, G. F. Grifiin,
Londnn.

14,260. Car RerrLacer, E. T. Hughes.—(/. Squnders,
United States,)

14,270. Disn Wasnine Macuings, E. T. Hughes —
(0. 0. Hodgsaon, United States,)

14,271. Dmsrmisuring Eweciriony through Som.

staTions, C. Bertram and W, J, -J tone
London, S
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14,272, Peas for Texts and like Pumroses, C. I
Groom, London,

14,278, CovErs of Newsrarens, &c., . J. Crowley,
Queenstown.,

14,274. Frums, F. Crane and J. B. B, Wellington,
London,

14,2756, Fisn Barr, J, V., Husherg, London,

14.276. SoLes and HeeLs for Boots, &e¢,, R. Foster

on,

14,277. Fouxtain Pexs, J. Janka, London,

14,278, Burros-more Scissors, E. Edwards.—(B8.
T'renkler, Germany.)

14,279, Vevocirepes, E, T. Pike, London.

14,280. Teearsmext of Hors, W, Watson, London,

14,251. Averiaxce for HoLpivo Asraracus, L. Schuh-

mann, London.

14,282, ExTeNsiELe and CostracTILE RINGs, A. Ratz,
London.

14,283. Beriya - Fritriza Fizoer Risas, A. Daub,

uﬁamiuf for C G. H. Rubery, § 1 J

» ARMS for Cuains, G, H. Ru ; Jun,, and J,

holl,Lundnn.

14,285. Punirving Alg, G. J. ‘.Esatuln, London,

14,286. Trearvest of Wousps, O. Imray. —( . Schults,
Germany.)

14,287. Arpanrates for CarexperiNag Faerics, E.
Claviez, London.

14,288. SrorrErs for Bomer Tuses, J. P. Halket,
London,

14,289, Warcnes, A. Donard, sen., London,
14,200. TiLLs, F. E. L. Frucht, Loudon.
14,201, Horper for CIGARETTE PAFERS,

hcrl:rn.m, London,

14,202, MaxvracTure of Brock Ice, H., V. Weyde,
Londnn.

F. M. B.

ujm. Sappres and Harsess for Honrses, 8, Jacobs,

14,204. Boruens, L. P. Perkins, London,

14 iﬁ&hnlht:ﬂmﬂ for Makina Caarrs, J, L. Dexter,

Ao,

14,208, WATER - cLoser FLUSBHING
bonaldwn, London,

14,207. Maxixe RorLep MeTal Articies, H. H. Lake.
—(&. F, Simonds, United States )

25th July, 1898,

14,298. FiLaMENTS for EvecTrRic Lamres, H. K. Tomp-
kins, SBurroy.

14,200, ArracuiNyo Burroxs, A. G. Brookes.—(H. I
Cummings, United States,)

14,800. Sgirr Fasiexer and Bevr, F. H. Wollaston,

Southsca,
14,301, Foupine Smarr, C. Camphbell, Manchester,

14,802, Moror for ActuaTing ORoAN BELLOws, F. A.
Slater, London.

14,808. Arracming Ourer Case of a PyevMaric Tire
to Rix of Wueer, J. T. B. King, Manchester.

ArraraTus, P.

14,804. SmokELEss, &e., FurNace, L. Weigert-Sterne,
Bourncmouth.
14,805. Preumatic CursmioNn for Heap-rests, T, H.
¢m, Birmingham.

14,806. O1c-cax, J. Dunean, Glasgow.

14,807. PuzzLe, A. Stewart, Glusgow.

14,308. ArracHinGg Pyevsmatic Tires to Rius, W, T,
White Newcastle-on-Tyne.

14,800, METALLIC Eves for
halmhnmntnn.

14,810. Axcuors, H. Hutchinson, Newcastle-on-Tyne,

14,811, Orevino of ExveLores, F. Algar, Exeter.

14,812, GrarrLe Fork, J. R, hohhmun, Stockton-on-

ces,

14,318. Steam Pumres, W. H. Duncan, Shropshire.

14,814. Deconatisa Sunraces, R. N. Havers, G, W.
hwln, and L. It. Havers, Bradford.

14,815, GavLvaxic Evemexts, C. W. A, Hertel, Man-
chester.

uiam. Cournessing DisTENpED Eamrs, A. Thamm,

HaxpLes, J. W. Hunt,

hester.
14,817. Orexenrs and Scvronens, H. Briggemann,
sll.nchﬂter.
14,818. SeLv-wiNpiNo, &c., CLocks, A. G. Wiseman,
011

14,319, BewiNo Macupyes, A. Anderson.—(The Singer
Manufacturing Company, United States.)

14,820. MusicarL Ravroes, J. T. Walker aud A. C. Crow,
Sheflield.

14,821. PrevexTine ExrrosioNn of BorLenrs, J, Foord,
Loondon.

14,822. Forpixg Tasres, N. S8chumacher, London,

14,323, SCREW-PROFELLERS, J. Yates, London,

14,824. Breaw Exoines, A. H. Tyler and J, 8. E. de
Yesian, London.

14,825. Arranatus for RorLrixa MeraL Bams, J. W,
i{uuur, London.

14,826, Tor-crirs for Vevocirepe Pepars, J. J. H.
Sturmey, London.

14,827, Hamg-prosminog Macmixe, 1. Beaton and D,
ilncdunﬂld, Essex,

14,828, Yary HoLpers, G. W. Holzborn, London.

14,820. Sarery Lock for Cyoues, &c., G. M, Dudley,
Loudun.

14,330, Weavina Wire
‘tl'ntrn, Loudon.

14 1!.II1:i Vexmitariya Appararus, F. C. Chadborn,

omn.

14,382. Wovex Fasrics for Evrastio Tires, J. Lyall,
London.

14.888. Wreers and Tines for Vevocireoes, H, Price,
London.

14,384, MeTALLIC RaiLway Ties, J, P. Lancaster and
8. Proskey, London.

14,885. Frowr Namn Kevs, A. J. Boult.—(F. Richald-
Legros, Beligum,

14,886, Brake for Tramecans, J. Till and W, Ronson,

L!nrrﬁnal.

14,837. MippLivas Punriviers, W, P, Thompson.—( .
D, Gray, United States,)

14,808, Preranizo Coar for Traxsportatios, W. C.
Andrews, London.

Baxps and Nernso, J. A

llﬁﬂﬂ. Cocks or Tars, W. R. Davies and F. Crook,
14,840. Horper for Luvar Cavsric, W, P. Thompson,

—{(P. Henger, Germany.)
14,341, Receiving Warer-porye Coar, W, C, Andrews,

on,

14,342. Cuaxoe Maker, C. L. Travis, London,

14,848, HoLper for Stain-rops, D, h:m;nrd, London,

14,844. Fornaces, D. Kegler, London,

14,8456, Corourine Marremrs, H. E. Newton. — (The
Farbenfabriken vormals Friedrich Bayer and Co.,
Germany.)

14,346, MusTARD-POT, M. Reiche, London.

14,347. Guny Mounts, W, H. Driggs, London,

14,348. Juxcrion Boxes, E, J. McEvoy, London.

Hﬂ?. Cueax1vo Seeps, C. Graham and V. Galochkin,

ndon.
14 lm.dw:ncn, C. H. Bernhelm and B. Shemwell,
On.
14,851. Pexcin Suarresers, P. MeMenamin, London,
14,852. Makivo Tuses, J. Wistenhofer and W, Sur-
mann, Germany.
14 m.d 6nru:u-ru. FrLower - staxps, K. Hirhager,
ndon.
14,854, INsTRUMENT for ASCERTAINING AxoLes, W. 0.
London.
14 Devices for Teacmixe CaiLpres, J. Gallegos,
on.

14,850. EpvcaTioNaL Devices, J. Gallegos, London,

14,857, Bll:::&n. D. P. Martin, E. Hervais, and F,

14,858, Dies, L. Dolg.—(The Russell and Briwin Manu-
Jucturing Company, Unitod Emm.zak

14,850, Curtary Fixtomes, H. H. e.—(A. W. Herr
anal f. M. Long, United Elntuﬁ

14,800. Corp for Truouses, H. F. and L. Moreau,
Lmdn;. for Curr Scae

14,861. Toors for ING w Tureaps, C. A.
Hi bee, London. :

14,862, Borms, C. A. Highee, London.

H,E li{'::u::, T. W , Landon,

14,864, CarovraTIiNG OTOGRAPHIC EXPOSURES, A,
'Wntk:lnl. London. ’

14,805, Laopens, H, L, Hawes, London,

Hﬁmﬁ Prorecrons for Boors and Snoes, W, G, Peck,

maon.

14,3067, BeLv-AcTiNG Brakes for Larra, G. W. Ludoviel,
Luuduu.

14,808, Ripixa Hapits and Skirms, C. E. Bradley,
Lundun.

14,860, FasteNivo Boors and Suoes, J. I, E. Field,
London,

20eth July, 1803,

14,870, Cyorg, W, Bearer, South Bhiclds,

14,371, BrLir lflu-nu with Lock Arracamexr, J, New-
bould Rotherhamn.

H,H?ﬂi Boor Steercaers, C. C. Rothwell, Btratford-
on-Avon,

14,878, Bynurs, ExtrAcTs, &¢., R, E. Evans, Stratford-
on-Avon.

14,374. BorrLixa Macuines, T. Parker and S. Snape,
Bolton.

14,375, Corx LirrERr, P. Stonchouse, Leicester,

14,876, Fineg-oraTes and MecwaNicar Stokens, W, E,
Kochs, Cardiff,

14,877. Drawixa Finrous MareriaL, W. Wadsworth,
Bradford.

14,378, Compressenp Fuer, G, V. Priestley, Leods,

14,879. Arrriance for Measvrine Crora, W. H. Moaor-

ouse, Halifax.

14,880, ﬁ-mmmu ApPrPAaRrAaTUS for Burrs, M. Mullineux,
hmmhmtur.

14,381. Rorren Beamixos for Jourxars, H. Austin,

8.

14,882, Poraro Dicaer, W. Wilson, Manchester,

14,388, PrevEsTING the Risk of Fire, W. Wilson,
Manchester.

14,884, AvtoMaTic WaTER-cLOsE™S, G. H. Smith and

h. Cooper, Rhodes, near Munchester,
14,885, USTMENT for VeLocirepes, 8. Muir, Bir-
mingham,

14,886, Staxps for Wer Brinvine Fraues, W. Scott
and J, Mackie, Belfast.

l-iﬁlﬂih Texy1s Racquer Press, E. Rooke, Hertford-

re.

14,388, CowxsTRucTiON of THRESHING MacHINEs, J,
Thomns, Manchester,

14,880, Treaping MorioN of Loosms, W. A, Rothwell,
Manchester,

14,3900, Borixa Macmixgs, A. H. Morier and J. M,
Collins, Glasgow.

14,301, SHEAF-BINDING REAPING
Wallace, Glasgow.

14,802, CarLks for Homsesnoes, E. de Pass.—(¢, de R.
de Sales, France,)

14,308. TusvrLar Sream Boivers, G. and J, Weir,
Glasgow,

14,804. PunirviNg Baconmamiye Liguips, J. N. 8.
h’illiamn, Glasgow,

14,305, Avromaric TracHeoromy Tuse, R. C. Thomp-
son, Doncaster.

14,300, Winpow SBasaes, H. Woodruff, Sheffield,

14,307, Kerrees, H. Woodruff, Shefficld.

14,308, Tea-roms, F. I. Gibbs and W, Wright, Bir-
mingham.

14,300, PxevMatic Tines, W. B, Mappin, London.

14,400. Berrer Guipaxce of 8mirs, G. H. Blenkinsop,
Swansea,

14,401. MaxvracTuRe of Wine Nernine, J, J. D, Paul,

. London.
4,402. StovE Grates, T. P. Moorwood and B. Jesso
Sheffield. : -
14,408, Morors, E, Hériss¢, Lohdon,

14,404. MerarLic Posts, 8. W. Carlton, London,
14,405. Fiuimwo Borries, G. F. Redfern. —(J. J.
Chavasse, G. Bengough, and A, J. Phillips, Canada.)
14,406, Tovrive Lecaixo, J. B. S8mith, Birmingham.
14,407, Comrounps of Irox with Farry Acips, A. K.

huntiugtun, London.,
14,408. TuevLous BoiLers, J, P. Halket, London.

14,409, Boor Brun, G. Mahaffy, London.
14,410. ApveERrTIsING, G. E, Miall, London,

Macuixes, J, and R,

1441l Fowioaxts, ' 1. 8, and J. T. McDougall,
A0,
14,412, Invsgcmicioes, I B. and J. T. MeDougall,

London.

14,418, Cioarerre Cases, E. G. Brewer.—(d4, H. G.
Pigg, South Afrien.)

14,414. InpicaTing Device for VaLves, J. Bergstein,
London,

14,415, Berr Grire, A, Tomlins and W, V. Williaros,
London,

14,4160. Brasr Pives for LocoMorive Excives, M,

AT, Busoaan: Tire, G. L
A17. EUMATIC TIRE, G. L. Tro M. F: e
Sauth Wales,) e e

14,418, ConstrucTiNG RoAp Bunrraces, G, Bird,
London.

14,419, Securive Tires to WaEEL Rius, P. Davies
London. .

14,420, CartrRinces, H. M. Chapman, London.
14,421, CoNpexsknrs, F. O, H, Haeder, London,
14,422, CoveriNa ELecTtric CapLes, J, B. Atherton,

Liverpool.
Tacks, H. and T. Claughton,

14,423. Drivizo, &e.,
London,

14,424. Wixpow Brivps, J. W. Cronkshaw and R,
Rusden, Manchester. l

14,425. Air Cusnioxs,
(ferinany.)

14,420. WATER - wAsTE PREVENTERS, J, Jones, F. T
Hl:l}}rm& and W. W. Brown, London, - :
427, BoerrcHiNg Frax, F. Pears and the Fj
Machinery Company, Ld., London. - Fibe
H}-lﬂ:. }lllulu: APPARATUS, H. H. Lake.—(0. Chioza

Lal iy, ,
14,420, REPAIR of AsPHALT PAVEMENTS, A. H. Porkins
London, :
14,430. Fuorwaces, W, Hawdon and R,
London.
14,431, Tines for Vevocieepes, &e., H. Thompson
i‘..amlnn. J

H. C, Ehﬂldﬂﬂ.—{ﬂ; &'J.II'J_I"I!'J'.

Howson,

14,432, CaAMERA
”l"'-'ihlutt. Loudon.
A93. SEwWING STRAW PLalT, &e,
London, il i
14,434. Provorivg CompusTion in Fursac
Couch, London, PG

QTth July, 1503,

Focussixa Aprriaxce, F. T. Y.

G. Humphrey,

Iiﬂ;‘;‘hnnnﬂuu of Bricks and TiLes, J, Nash,

14,488, Cvcre Geanixa, P. Weston, Birkenhead.
HG%} Lever Boxes for RaiLway Poixrs, J, W.
Bucker-rumring

te,
E
o Noives, 8, Walker, Man-

14,440,
14,441. Motive-rower ENoiNes :
’Hnuhuu, Japan, Rl
ll.HHunﬂ:mL NSTRUMENT, R. Brown, Newcastle-
0on - B,
14,448, MuLrieLe Crie, W. L. Dennis, Birmingham
:h:r%ah?f;mu CArvBOARD Boxes, J. M. Baines,
. M HeALD-OPERA
i’nrluhirn. TING MEcwaNisy, 8, Hey,
14,446, Fire-pans in Furnaces, J. Abbott, Bristol.
14,447, Buxkexy Smr R N
: I..nnd.n;. P Ramer, E. J, R Baldwin,
4,448, NEEDLE for Passino Suvraie UTUR
Clark and 8. J, Pegg, Leicester, " STOR A
14,449, Axri-concussion Canniace, H, W. D, Dunlop,

Dublin,

14,450. CaseMENT CLosING MrcHANTRM, J. Lilly, Bir-

ming
14,461. Danemwo Brusues of
Denison, E. Bray, and G. %ui"w*mm' -

14,452, : : ;
buh“n?ﬂmﬂl‘m. &c., Brusues, J, M. Plunkett,

14,458, Tine of VeELocirepes, J, M, Plunk blin,
liéﬁd. STARTING Gas Exoines, H, H.ﬁc;m Man-

|d'"' ¥ provided with a self-acting

SELECTED AMERICAN PATENTS.
From the United States’ Patent Office Official Gazette.

497,368, Piston, @. 8. Stroag, New York, N.Y.—Fitud

Septomber IHMM. -t ! dished ¥

Clavm.—{(1) A n co a Wroug

iron metal plates © and D ha flanges at their
centres in combination with a ng ring F situated
hetween the rims of said plates, a hub E situated be-
tween said plates ot their centre and adapted to be
held by the flanges thereof, nnd means for drawing the

slates together so as to tightly grip the ring Fand hub
(2) A piston-rod A having a shoulder a and exten-
wion A' of smaller diameter in combination with

dished plates C D having flanges as C' D’ at their
centres, a bearing ring F situated between the rims of

l497.358)

-

said plates, a hub E situated between said plates at
their centre and adapted to be held by the flanges
thereof, and a nut B screwing on the end of the exten-
sion A’ 80 as to clamp the piston between it and the
shoulder éﬂ} A piston consisting of dished wrought
metal plates C and D in combination with a bearix
ring F situated between the rims of said plates, a hu
E situated between said plates at their centre and
means intermediate the centre and the rim for holdin
It]hq:} [Eat-ua together so as to tightly grip the ring F nng
ub E,

497,432, Steam Boirer, C. L. Seabury, Nyacl, N.Y.
—Fuded June Bth, 1802,

Claim.~—(1) In a steam boiler, the combination with
an inclosing shell, of two drums longitudinally dis-
posed in the space inclosed by said shell and one above
the other, water tubes connected to said drums on
both sides, the combustion chamber being wholly
inclosed between said drums and sald tubes, a water
leg connecting said drums, a transverse head at the
rear end of said combustion chamber and connected
to the upper drum, a second transverse head at the
forward end of said chamber and connected to said
water leg, and a series of tubes connecting said trans-
verse heads and constituting a grate in said chamber,

#52432]

substantially as shown and described. (2) In

boiler, the combination with an mclnuiug' Elhuﬂn::?w'?;
drums disposed one above the other, a series of tubes
connected to said drums in staggered or zig-zag lines
and bent to stand laterally in contact for a portion of
their length, the spaces between the upper portions of
said tubes being left open, a second series of tubes
outside of the first, similarly connected to said drums
ond similarly bent to utuucly laterally in contact for a
portion of their length, the spaces between their
upper portions being closed by a baffle plate while the
spaces between their lower portions are left open, sub-
stantinlly as shown and described, '

497,495. ELecrmic Risk, M,
N.Y.—Filed May 28k, 1801,
Claen..—The combination, in a rink
ceiling provided with
arranged in

W, Hassan, Rochester,

electricall hgr h&tll, e
ctrically ¢ @ tri
pairs and forming a trru:k,rﬁ nm':-uulti:

[497.495
R R Y

ducting floor provided with gulde lines coincident

with the strips, a vehicle provided with
trolley ruﬂded'wlth double bearings mnuzcr;gt;'il'tﬂ
the strips of each pair forming the track, and glec-

trical conductors connecting the troll beari
the motor, ns and for the pErpma npag fied. pe—

497,604, Livrivo Jack, I, Rei ' "ork r
ﬂ—_FHm; F.-bﬁlm Eﬂﬁ:!, mnairhlrﬂm, New York, N. Y,
aim.—In a lifting jack, the combi
lower section bifurcated at its uppern::;llg:] ’nﬂthu:
upper lifting section hﬂ'i?‘il.';i sliding movement upon
::lm bifurcated portion of the lower section. of lift
ever comprising a handle and a segmental toothed

segmental toothed head of the le belng
1tIiznul;!imaman the upper members of :Ef lower
m'"ﬂﬂ?ﬁn‘" A segmental gear excentrically pivoted in
o g B}lﬂﬂﬂﬂn and meshing with the teeth of the
g e lift lever, ns and for the purpose set

407,689, Gas orn Oi. Motor Ex
| GINE, H. 8k
ﬂﬂq I-.Deuu, Emui.—ﬁfnt June llim,. lﬂﬂ?.m'
ai.—In o four-stroke cycle gas or petroleum
motor engine, the combination of a piston a, a cylin.

air inlet valve ¢, a

——
discharge valve { and an inlet combusti.
ble gas or explosive mixture, a slide :rﬁh controls

sald inlet opening, n counter shaft r ex sub-
revoiving, 48 Daif ihe preed of e Skt

rev f '

I thnmlnn,thnumnmrﬂnghmmﬁ
disec valve during u part of the compressio
stroke of the piston, the cam a serving to open the

discharge valve during the expelling stroke
piston, and the cam [ servin ptﬂa operate thﬂu! e
which controls the inlet, and means for su
combustible gns or gasecous mixture or
va L:lr u:l:ndﬂr preuluth re through the said to the
eylinder during the m:ngmllm stroke of the piston,
substantially as described.
497,797. Pive Toxas, R C. Jones, Mars, Pa.—Filal
Jfﬂrrh'lﬂ'i:lﬁ.hlﬂﬂ?. Bkl s

Claiin.—The herein-dese pipe wrench, consist.

ing of the bar 1 having the uhm?;enud l:dﬁ‘u 4 and

[497797

curved rtion to fit neatly about the
rﬂ:mmrahgh'hnguhr piece 3, the slot 2 f o in =
said bar 1, the clamping jaw 7, and the g:nt 6, all
arranged and combined for service, substantially as
and for the purpose described,

497,832. Erectric Mixixe MAcHINE, . Sperrp
Chicago, Iil.—Filed October Bth, 1888, w1l
Claim.—(1) In an excavating machine, the combina.
tion of a movable supporting frame with a continu.
ously-acting electric motor mounted therson, a cutter
holder or bar reciprocating longitudinally in a line
passing practically through the centre of inertia of the
machine, a power sto and delivering spring,
red

operating the cutter bar, a s ueing
gears between the motor the spring, lm g

intermittently connect and release the motor
spri andlculhiuudeﬁuu!\f{; .
machine from the shock of the drill

moving manually directible bi-wheeled
Eﬂthine, an in

¢ axis of the shaft of the motor parallel with the
axis of its supporting wheels, combined with a flexible

connection to the source of power supply,
H. Evama,
1898,

498,008. Steam Esxcixe Goversor, @,
&t. John, Canado. — Fifed February 160k,

Claim.—The combination with the horizontal shaft
D, nu.nr-‘ylng a driving belt pulley F, a yoke G, sleeved
on said shaft and rotating therewith, governor balls
H H, having arms H1, hinged to said yoke and
with said shaft, a sleeve J, sliding on said shaft
operated in one direction by the ball arms and in the

w Yo
;
F ol |V
D i
H fal
(<
Y
A 4
U
opposite direction by a spiral spring K
aull;:’luahnft, a saddle N, ¥ sal llﬂ:llﬂl. an elbow
lever O, connecting said saddle to a valve stem B, and
A shaft R, journalled parallel to shaft D, and having
nt one end a erank g an idler pulley 8, and the
other end provided with a cam T, to ¢ nnd Jift a
yoke U, pendent from said saddle when the idler

pulley gravita to te
e il It::t'h. operate the lever O, and shut

498,007, Rakg, W, T. oS
Tty 00k 3508 T. Gallt, Port Byron, N.Y.—Filal

Claim.—(1) The combination, with a metallic ke

hmdhul a spud consisting of a cutter, an

which fits the rake head, and a shank 'whE fits the

:;;Idu{n the handle, audﬂ:lai:hhla means for securing the

RS §
a mchlfi?m e hﬂdpwt, of lm} g

&

:

g
5
E

open socket which fits

which fits the end of the handle
which secures the shank to
shown and deseribed .
described, consisting
fit the handle of the
to fit the rake

head
thereof, and the b
o the thank et st e Bp
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