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HEAT TRANSMISSION THROUGH METAL 
PLATES. 

Bv J ORN G. lluosoN, M.I.C.E. 

DuRING the year 1890 two series. of articles. givin~ a 
resume of the information then tl\'ai.Jable On this SUbjeCt 
appea.red in these pages.::: The first series dea~t with the 
transmission of steam beat, and the second wtth 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 C):linder~, and 
the second in connection with the destructn·e act10n of 
intense heat on certain parts of steam boilers. Pa.rticu­
lars of some interestinno experiments have been published, 
o.ncl it is proposed to s~pplement the p~evious a~ticles by 

practice, in eYery case measuring the temperature of the 
plate by noting which of the ~lugs had fused, and the 
heat transmitted by the quant1ty of water evaporated. 
To represent a want of continuity i~ the metal of the 
plate such as might be cause~ by an ~perfect we_ld, or 
o. joint , the bottom of the boiler was m one exl?er~m.ent 
doubled by the addition of an inner plate a~~ut }in. th1ck, 
a metallic junction being made by maehmmg 'both sur­
faces, and tinning them together un~er pressure. In 
another experiment to represent the still _worse case of a 
la_yer of cinder, finely powdered ta.lc ~a.s mterposed ... I n 
other cases the water was rendered VlSCld by the addit~on 
of starch ; scale was imitated by coating the plato w1th 
plaster, and vo.rious oils, mastic, axle grease, and tar were 

H e also exhibited be!ore the meeting an experiment with 
two vessels each fill ed with water and heated by a row of 
gas jets. The bottom of one vess~l was. steel an~ the 
other copper and each was fitted w1th an mdex pomter 
showinno on ~scale the comparative cun·ature of the two 
metals due to the difference between the temperatures of 
their heated and wetted surfaces. The steel pla.~ ~as 
shown to be much more distorted under equal coll:d~t10ns 
of heating than the copper, as well as more sens1t1ve to 
a. change of temperature such as that produced by pour­
ing some cold water into the vessel. 1\Ir. Ya_rrow gave the 
relative expansions by beat for copper and 1ron as 8 to 2, 
and the relative powers of conduct~g heat as. 6 to ~ · the 
superiority of the iron as a matenal for bo1lers m the 
first respect being much more than counterbala.n~ed by 
its inferiority in the latter respect, the copp~r havmg on 
the whole a fiaure of merit of 12 as a.gamst 3. Mr. 
Yarrow's expcri:nents justified his well-~own o.~vocacy 
of thin tube plates, and copper as t~e1r D?a.ter1al, the 
thinness giving elasticity to ~eet d1sli?rtJOn due . to 
variations of temperatures, whtlst the high conductive 
power of copp~r reduce~ ~hese variations and th_e con 
sequent distort1on to a m•mmum. In these expenments 
no attempts were made to ascertain ~he actual tempe_ra· 
ture of the metal, nor the rate at which heat was bemg 
transmitted. 

a short consideration of the further mformat10n they Fah FtO. 
1 

_ 

aff~~dthe 11 A.nnnles du Conservatoire National des Arts et I euu 1 -~ ~· 
Metiers "Paris, 1890, under the title of" Experiences sur les A.'Y 
Coups de F eu des Cbaudieres a V~peur" Mr. Hirsc~ has ; .~A 
given the results of a series of experunents made by ~1m to ~ 
ascertain the conditions needed to produce overheatmg of w ~lllll--.l--+--~~'#-/--+--+---!---jr---1 
the bottom plating of e~rternally-fir.ed boilers such as ~re ~ .. ~:if 
la.rgely used in France. The expe~rments _were extens1ve ~ $1 ! 

and admirably planned, and, w1th theu· results, are .~ 6 ·ool--+--+---hw-+--t~---:--t~1 described with the precision and particularity peculiar to ~ IS _,c ~-
continental scientists. As they have not, so far as the «~ fl ~ .... 
writer is aware, been reproduced in any English teclmica.l ~ ~-01,~-+--+-----1~~ ,. _ 
journa.l, an outline of the~ may be of interest. . ~ ~ r- ~ ~.. ~'"' ~ . 'M ..... "' ~ _. i,. S• . -.-, 

Mr. Hirsch first experunented on an actual boiler of -l._ •• j"- .JIL:. .,.. u •"'""¥ 
the e}..-ternally-fired type provided with four shell heaters, ! ~~~-t~-...~;:c:::;...~~~---~==-~!b;:.....:::::~....::f--+--+---i 
the whole being set in brickwork. F or the pt~rposc.of the .3 
experiment, a. small area of the bottom platmg, d1rectly 1! zMJ--4----+---+---JI--+--+-+--t---j 
over the bridge, and therefore exposed to the most ~ 0 " 

intense action of the fire, was isolated by a.n internal tube e 
in such a. way that the evaporation effected by ~t could be ~: "'''''1---!:10,--2b-0 -.J.J0..----b. , 0--;1~,;0--.1&.0;---7-:f,'O:;----icEor-co:oo 
distinguished from that of the remaining heatmg surface 1--JL.:..!!b~S..,!, w~a~t~er~cv!::!a~p~o.ora~~~e£d.!!fr!]0!1!f11!,.,!2~12~'.ep~cr~s«l!J.:·...!ft~p~er!.._!!h.!!:ou~r --­of the boiler. The grate area. was 3·87 square feet, the 
heating surface of the main boiler 35·5 square feet, of 
which ·183 square feet was isolated as described, and of 
the four heaters 108·0 square feet, making the tota.l heat. 
ing surface 143·5 square feet. Tho following were the 
principal results obtained :-

Dnto of 

Trial. 

Aug. 11 ... 

Aug. 18 ... 

Aug. 21 ... 

Aug. 22 ... 

Coal buru t 
per sq. 

Ct. gmtc. 
lb. 

16•4 

Si ·S 

Aug. 24 ... (a) 40·18 

Aug. 28 ... (ct) 40 ·18 

Cold wntor cvnporntod nt 212 dcg. 
per sq. ft. per hour . 

Uy iso· 
iatcd nren. 

... 
By rnt1in 

boiler. 
lb. 

{ 2.')•625} 9-~,4 ... 20·910 .. . 

By boiler 
nnd hooters. 

lb. 

... 2. 4 

... {~:~!,g} ... 13•66 ... 3·38 

.. . 36·9 ... 13•04 ... 3·19 

.. {~:~} ... 17•08 ... 4•23 

. . . 37• ;20 . . . 18.95 .. . 4. 69 {
35•260} 

50·250 

{
41 ' 61 51 19"31 5•21; .. 39•565f ... .. . ... 

A 2• ( ) '0 ·1~ (l) { 29 ';25 } 16•ii 4•15 11g. 0 .. . (I '1 I 1 ". 26 • 855 •" .. . 

Aug . 29 ... (a) 48 ·8 (/,) ... H3:~} ... 19·38 ... 4·8 

(tt) Dnmper fnll open. (b) Steam jet blower in flue. 

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 ntrmber of observations given in the third column 
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 
dra.uabt. Mr. Hirsch points out that the rA.tes 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 beat 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 throughout the 
trials was maintained almost constant at 56 lb. 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 ascribed to 
the ca.re taken to maintain it in perfect condition, as the 
other boiler-which bad never been worked beyond a 
very slow rate-showed distinct 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 actua.l 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 purpose he constructed an experimental 
boiler, the bottom of which was a piece of selected iron 
plate about 16in. diameter, by fully i in. 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 280 deg. to 842 deg. Fe.h. 
The sides and top of the boiler were ca.refully arranged to 
prevent loss of beat by radiation, and of water by " spa.rk­
ing" during violent ebullition, and the bottom was heated 
by a. blow-pipe flame of combined air and gas burnt in e. 
cavity surrounded by refractory material, and capable of 
being regulated to maintain any desired intensity of heat. 
With this apparatus Mr. Hirsch carried out a. la.rge num­
ber o( experiments, va.rying the conditions so as to imitate 
ns closely as possible those occurring in actual boiler 

• Vol Wx., JlGie 418 and 462 And Yol. Jxx., ~ 449, 488, nnd 62S. 

applied to represent other dep~sits . . Th~ results of the 
principal tests are shown gra~hlCapy m F1g: 1. . 

The following are Mr. Hu·scb s deduct10ns from his 
experiments :- (1) That a sound plate well wetted on ~ne 
side does not attain at any part a temperature h1gb 
enouah sensibly to o.ftect 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 re_ducing its 
power of cooling the same. (3) As any doubling ?f the 
plate hinders the transmission! e\'en a well-made nveted 
joint should not be expos~d ~ mtense heat. (4). ~ fla~v 
in the metal or wa.nt of mt1mate contact at a JOmt, m 
the part of a. boiler exposed to any sev~re heat, con­
stitutes a. serious danger. (5) Contact w1th even very 
bot brickwork is in no way dangerous, so long as the 
inner surface of the plate is well wetted. (6) Any coat­
ina of grease deposited on the inner surface of the plate 
gr~atly binders the ~ransmission of bel;\t. (7) Should the 
greasy coating cons1st of ~ su~sta.nce _liable to decompo. 
sition by heat, overheatmg 1s speCially to be feared. 
Greases of organic origin, such as linseed or colza. oil ~, &c., 
are in this respect much more dangerous than mmera.l 
oils. 

In the Cornptea R endus de l'.Acadbnie des Sciences, 
Paris, 18D2, 1\11·. A. Witz desc1·ibes some experiments ~e 
made with a small upright cylindrical boiler, to ascertam 
the maximum rates of evaporation obtainable by excessive 
firing. The following are some of the results :-

Temp. Lbs. evnpd. 
of feed J)Or sq. Ct. 

Fnh. dog. per hour. 
Trial a.-Seven Bun~on burners ... .. . ... 59 13·0 

" b.-Ditto and ono air bln.st . .. .. . .. . 61 36 · 8 
, ('.-Ditto and onu oxyhydrogen blow-

. G5 41·2 
" cl.!~~to a ;;d u;~co ~~yh):dJ~gen .. blo~~.: 

p1 pes . . . • . . . . . . . . . . .. . . . . .. 67 
G7 , t.-Coke with air bln.st ... ... ... . .. 

, ;:- Soven Bunsen burners, one nir blast, 
nnd ono blow-pipo ... ... ... ... 5i 136·0 

, .9.-Coko with air blt1..qt ... ... ... ... 194 20-t·O 

The depth of water was 3·15in., except in trials f and g, 
in which the extraordinary rates of evaporation recorded 
were obtained by admitting the feed-water after the plate 
bad first been allowed to become red bot. In none of the 
other tria.ls did the plate become over-heated. The 
maximum rate of evaporation recorded, 204 lb. per square 
foot, or equaJ to boiling away 8·26ft. depth of water per 
hour, may be compared with the 140 lb. 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 a.lso describes some experiments in which the 
spheroidal state was produced, and maintained until the 
t emperature of the plate exceeded 608 deg. Fab., 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 some plate when at a lower tempera.. 
ture. It bas indeed been previously shown that the 
transmission per degree of difference increases somewhat 
with the 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" I nst. C.E., vol. 108, p. 473. 

In a paper read before the Institution of N ava.l At·chitects 
in March, 1891,f Mr. Yarrow go.ve details of a number 
of experiments relating to the distortion of locomotive 
type ma.rine boilers, due to variations in the temperatures 
of the different parts arising from the working conditions. 

• 1118t . Engineers and ShlpbuUders In Scotlnnd, pago 279, 1888-!l. 
t Reprinted In To£ E NO III£ER Cor Mnrcb 20th, 18!11, 

The late Dr. Kirk a.lso experimented with tube plates of 
different thicknesses, and has . published ;~e results 
obtained.* This apparatus conststed of a malleable 
iron " vessel, the bottom of which represented the t~be 

late and was fitted with one central steel tube 2tm. 
aiam~ter. This vessel was placed over a smit~·s fire and 
kept supplied with water, the temperature atta.me~ by the 
plate and tube being measured by plugs of alloy •t;tsert~d 
in holes drilled half into each, at three or four pomts m 
the joint between them. The tube plate as first tested 
wa!:> 2iin. thick, and after exposure to the fire for half an 
hour was found to be red-bot 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, 
Fig. 2. Each test lasted three-quarters of an hour, and 

·~~~~~~~~-4~+--rt-r-~-i 

.......~ 
5·~------4---~~~~~r-~ 
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' , 
no further visible OYer heating took place. As the result of 
these tests Dr. Kirk concluded tha.t to avoid overheat. 
ing, the thi~kness of a tube plate should not exceed tin­
as a maximum. In these experiments also no attempt 
was made to measw·e the rate at which · heat was being 
transmitted. . 

Mr. Durston, Engineer-in-Chief of the Navy, in a paper 
read before the Institute of Nava.l Architects in March 
last,t described a great variety of experimen~s made 
with both experimental apparatus and actual boilers, the 
object being to obtain informn.tion regarding the causes 
of the injuries sustained by the tubes and tube plates of 
Navy boilers under the action of forced draught. 'f he 
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 althouah plugs of alloy were Ycry freely used to ascer­
tain the ~mperature of the meta.l, the quantity of he11.t 
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, describes an 
experiment with a. vessel having a. copper bottom Bin. thick 
drilled nearly through to form a mercury pocket to re­
ceive a thermometer. When placed over a smith's fire, 
blast pressure 4!in. of water, causing an evaporation of 
35lb. per square foot per hour, the ma...ximum excess of 
temperature above that of the boiling water was 26 deg. 
Fah. 

The only experimental data. remaining t o be noticed 
were contributed by Mr. D. B. Morison to the discussion 
on the report of the Research Committee of the Mechani­
cal Engineers on the value of the steam jacket-" Proc." 
1892, p. 483t- and relate to tho transmission of steam 
beat through cast iron to water. The experimental 
apparatus consisted of a cylindrical shell provided with a 
cast iron inner liner, the annular space conta.ining the 
beating steam, and the central cavity the water to be 
evaporated as the measure of the heat transmitted. The 
special object of the tria.ls 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 being 
shown graphically by Fig. 3, which is a. reproduction of 
Mr. Morison's diagram. It occurred to the writer that 
Mr. Morison's tests furnished va.luable 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 any quantity of 
heat per unit of time and surface. It seemed a reasonable 

• Lotter to the Editor, Enqinuring, July 16th, 1892, and September 9th, 
1892. 

t Reprlntcd ln Tm: ENOINE£n for Sl st .Mm ch, l SOS. 
t Reprinted in TUE E NOl Nl:ER Cor I?Sth October, 1892. 
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assumption that the quantity of heat tro.nsferred being 
constant, the excess of 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 resistnnces of the 
two surfaces to absorp­
tion and emission res­
-;>ectively, there being no 
data by which to separate 
these quantities. It will 
be seen that both these 
curves are almost straight 
lines, the upper showing 
the internal resistance to 
increase somewhat faster 
than the quantity of beat 
transferred, whilst the 
lower shows the surface 
resistance to increase 
more slowly. 

Mr. Morison's results, 
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water and that of the hotter side of the plate, and the 
only vari11.ble 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 Fi~. 1 
shows that the difference needed to transmit a gwen 
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 re11istance to the passage of 
beat 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 
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transmitting steam beat 
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through cast iron to water boiling under atmospheric 
pressure. Like all experiments in steam beating, bow­
ever, they show a much smaller difference of temperature 
to suffice for the transmission of a. given quantity of steam 
beat, than is needed for a like quantity of fire heat, judg­
ing by the recorded tem· 
peratures of plates ex-
posed to fire beat. For 
example, Mr. Hirsch's 
very careful experiments 
already described, in­
dicate that when trans­
mitting 40,000 \mits, 
equal to evaporating 
41·41lb. per square foot 
per hour, the hotter side 
of a plate jin. thick will 
reach a. temperature 180 
deg. Fab. in excess of 
that of the boiling water, 
whilst according to Mr. 
Morison's data, 1ticle Fig. 
4, the beating steam, 
which would necessarily 
be hotter than the metal 
heated by it, would need 
to be only 95 deg. Fa.b. 
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 
this discrepancy, we must 
conclude that either there 
is some essential differ­
ence between the nature 
of steam and fire heat 
in this connection, or 
that the method of 
measuring the temper-

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 
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ature of a plate exposed 
to fire beat, by noting the 
behaviour of plugs of 
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alloy inserted in it, leads to an over estimate o£ 
~he temperature attained by the plate. As re"ards 
the first alternative, it is natural to assume i; the 
absence of evidence to the contrary, that ~hatever 
the source of the given quantity of heat to be transmitted 
the same bead or difference of temperature must b~ 
needed to transmit the heat through the plate, and from 
the plate to the water. On this assumption there will 
be e. conste.nt difference between the temperature o£ the 

of the_ temperature attained by a plate during ebullition. 
If, as 1s often the case, the test should be commenced 
with the vessel filled with cold water, and the fire be a.t 
once raised to its full intensity, the transmission of heat 
will be at a miniD?-um, ~d the temperature of the plate 
therefore at a maxunum, JUSt before ebullition commences 
as at this time the cooling power of the water will hav~ 
fall~n off ow~g to its increase of temperature, whilst the 
rap1d convect1on currents due tQ ebullition will not yet , 
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ba\'e been established. This curious action is clearly 
shown in Fig. 5, which represents a beating and evapora. 
ting test made by the writer with a steam heated 
evaporator, and neglect of it may lead to a plug being 
found fused at the end of a test, which could have 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 occurring durin" 
such an experiment, and attention may be specially called 
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 diagram shows bow the efficiency 
gradually increased until the boiling point was reached. 
The subsequent slight falling off as ebullition proceeded, 
corresponds with the accumulation of air in the steam 
space. 

In conclusion, it is believed, for the reasons given, that 
plug measurements as hitherto made t end to an over­
estimate of the temperature, and cannot be accepted as 
satisfactory evidence that plates exposed to fire beat 
attain a higher temperature than similar plates trans. 
mitting the same amount of steam beat, particularly in 
the face of the strong prima facie reasons for expecting 
that the temperature would be the same in each case. 
Notwithstanding the comparatively very high tempera­
tures recorded, and the considerable temperatures which 
a.t the lowest estimate must have been reached, tile 
experiments quoted go to show that exposure to even 
very intense beat 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 
possibly not be the case if the products of intense com. 
bustion 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 - beating, so 
long as they are free from greasy or other deposits. 
As regards the advantages gained by the use of the 
thinnest practicable tube a.nd other plates, so ably advo . 
cated by Mr. Yarrow, there ca.n 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 bead needed to overcome the inter. 
na.l resistance of the metal, leaving the greater surface 
resistances unaltered- may be just sufficient to enable them 
to accomplish the required duty without injury. There­
duced discrepancy between the thickness of the tubes and 
tube-plates, aided by almost perfect design and workman­
ship, may also allow a certain amountofover-beatingtotake 
place without injury resulting, owing to the parts el.'}>and­
ing and contracting together. Such expedients are 
perhaps the only ones available in special cases, where 
weight and space are strictly limited, but the marJrin 
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 
!'<> a safe linut b~fore they ~each the tubes, by increas· 
mg the proportion of heatmg surface they pre,iously 
encounter. (2) Limiting the speed at which the gases 
traverse the tubes, until they have somewhat fallen in 
temperature. To effect this by simply enlarging the 
tubes throughout would involve losing the increased 
effici~ncy of transmission which accompanies a high 
ve~oc1t~, and . what seems to be wanted is a design of 
boiler m which the gases would pass successh'ely 
through two or more series of tubes, the first having a 
collective cross sectional area large enough to keep the 
v~l?city within safe limits, and the last the smallest area, 
g1vmg, consequently, the highest velocity practicable, in 
order to abstract the g1 eatest 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 bas not been taken a.dva.n~ 
o!, both series of tubes having the same number and 
diameter. (8) Providing for the freer access of the 
water to the most intensely heated surfaces, either by 
enlarged passages, current plates, or by forced circulation 
by fa~s or pumps. The first and last of these suggested 
remed1es have been applied with good results in tbe 
Navy, but the second does not seem to have been tried. 

SuPPLEllENTARY. 

Since the above was written, a valuable paper bearing 
on the subject bas been read by Mr. Blecbynden before 
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the Institution of Naval Architects at their recent meet· 
ing at Cardiff.~' It describes an extensive series of ex· 
periments in heating and evaporating water under atmo· 
spheric pressure, the beat being transmitted through steel 

• We complet-e the reprint of tbla p:tper i" txttMo on~ lr..-JD. &. 
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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 l umps, 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 bot 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. For 
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 been very thoroughl_y cleaned, and 
to the absence of any sooty deposit on the fire side of the 
plates. FiYe plates were used, lettered A to E, the most 
complete series being with plate A, with which several tests 
were made at each of fi ve different thicknesses. Taking the 
series vf tests with this plate as fairly representative of the 
whole, and plotting the mean values of H -:- nz 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 gi,·en quantities of heat through a plate lin. thick, the 
middle cnne through a plate ·5in. thick, and the lower curve 
thrcu~h a p!nte of in fi nitely small th!ckness, the differences 
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indicated thereby being those needed to overcome the su1·face 
resistances only. The diagram, therefore, shows at a glance the 
gain 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, 
occurs. 

BI RRI Z VIADUCT-COSTA RICA RAILWAY. 

WITH this impression we continue the illustration of an impor­
tant viaduct recently erected over the Birriz River on the Oosta 
Rica Railway, a line for which 1\Iessrs. James Livesey and Son, 
1\IM. 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. Thelino passes through some very remark­
able pieces of country, some idea of which may be gathored 
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. Gin. centre to centre of 
piers, and the two others, 152ft. S~in. centre of pier to face of 
masonry; the spans of superstructure are all similar, the main girders 
being in each case 156ft. Sin. long over all. They are carried by 
three piers, 57ft. 4in., 114ft. 4in., and 181ft. 4in. in height respec­
tively, from top of masonry pedestals to rail level; the depth from 
ro.il level to surface of water being 200ft. The piers, which aro simi­
lar in construction to those in the Odie! Viaduct of the Zafra Rail­
way, are formed of four segments of pile iron riveted up with plates 
and distance pieces to fonn the four corner columns; an interme­
diate tee section column formed of plates and angle irons being 
placed transversely to sub-divide tho space and reduce the span of 
bracing ; the corner columns are stepped on cast iron base-plates 
secured by long holding-do\\"n bolts to the masonry pedestals and 
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passing through cast iron foundation girders acting as anchor plates 
for 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 suru:.ounted by cast iron 
caps, on which t-he 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. 
Sin.; 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 cross girders are formed of plate and angle 
iron, 1ft. Sin. deep at ends, fish-bellied to 1ft. 9in. in depth at centre, 
and placed 9ft. 6m. apart, centre to centre, or one at each intersec­
tion of main girder; bet.ween the cross-girders are placed the rail 
bearers, 8ft. Siin. 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 thoir ends for expansion and contraction. 
On the rail bearers rest the t imber sleepers, 9in. by 4~in., 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 ; tho 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 situ are made with turned bolts, the cost 
of riveting being probibittve. 

Owing to the great height of lhe viaduct, the use of staging or false 
work was out of the question. It was, therefore, decided to erect 
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the wo1·k by means of launching or protrusion, and to ensure that 
there should be no failw-e 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 stnin the main girders only were launched 
over the openings, they were coupled up in groupe 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. A1ter striking the blocks upon which 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 ()!in. ; hauling was then commenced, and the time 
occupied, after deauction for fleeting, was about h alf an hour ; after 
disconnecting the main girders, and removing the temponry 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 made 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 e.fter removal 
of the load there was perfect recovery, the penn anent set being nil. 
In the erection of the work in Costa Rica, the crab by which the 
hauling wo.s 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 beiLg tho 
contractor for the railway. 

Although tho new line between Reventazon and Cartago is only 
fifty-two milos in length, the bridge work upon it is extreme'y heavy 
and varied, the total weight shipped from this country bein3 about 
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3500 tons, the wholo of which, including the subject of 
our notice, we.s constructed from designs made to the 
instructions of l\Ies11rs. Livesey and Son, by Mr. Jono.­
the.n Packman, 1\I.I.C.E., who also superintended the manu­
facture. We shall publish further engravings next week. 

THE SriRL1NG BOILER AT THE CHWAGO 
EXHIBITION. 

TnE Stirling boiler, made at Barberton, Ohio, takes an im­
portant share in the work of supplying steam to the 

Machinery Hall. Of these there are six boilers, set in pairs, 
each of 400-horse power, or 2400-borse power in all; that is, 
with a.n evaporative power of 72,000 lb. of water, the f~ 
taken at 200 degrees Fo.h., a.nd tbe steam pressure bellli 
125 lb. per square inch. 
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F ig. 1 gives an outside side elevation , a nd Fig. 2 is a sec­
tiona.l side elevation of one battery of these boilers. Th is 
latter shows the construction most clearly. It may be seen 
that the general design is modelled very m n ch after that of 
Thornycroft's water-tube boiler, it being a sort of triplica.te 
of the one-ha.lf of the Thom ycroft boiler. Three stacks of 
tubes slope upwards and forwards, t wo of wh ich deliver the 
circulation streams of mixed water and steam into t wo 
of the three overhead drums, and the third of which 
serves to carry the downflow from the third drum placed 
at tbe back of the setting. A partition of firebrick rests 
on tbe upper side of the first stack of tubes, so as to be con­
tinuous from the lower drum to within 3ft. of the (upper 
crum. A s imilar partition stretches down wards from the 
second steam drum to within Sft. of the lower drum. Thus 
t he flame first ascends th rough the fron t t ube stack, is 
then led downwards through the second , and fina.lly rises 
round about the third or cool-water downflow. The water 
in this rear set of tubes is cooler, not only because it s tan ds 
in tho tail end of the flow of the bot gases, but also 
because the feed is supplied to th e drum at i ts head . It 
m ay be noted that there are cross baffie-plates of brickwork to 
insure that the gas flow plays through the spaces occupied 
by the tubes. The gases are led nff 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 chim ney. 
Four of these boilers stand together in the main boiler 
range, and these four are served by one ch im ney 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 fi rebrick, a.nd the whole of the 
burner, except the extreme point of the nozzle, being kept 
cool. The jet delivers into an expanding cone lSin. long, and 
lined with bard refractory brick. Beyond this is a huge 
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 passes in between the two 
flool'!l. A mass of brickwork 28in. thick forms the rear wall 
to this chamber, and protects tbe large bottom drum from 
the full furnace heat. 

All the four drums are 16ft. 4in. long. Th e lower or mud 
drum is Sft. Gin. in diameter, while each of the steam drums 
is 3ft. in diameter. The steam drums are cross-connected by 
t wo series of bent tubes, the upper series making a steam 
connection , while the lower row makes the water con nection 
necessary for the circulation. The water connection between 
the second a.nd third drums is not shown in the section, it 
being made only at the s ides or ends in order to protect it 
from hea.ting and thus promote the circula.tion . 

The number of downflow tubes from the third drum is 
comparatively small, the flow being of " solid " water, and, 
therefore, of sma.ll bulk as contrasted with that of the up­
flowing mixture of water and steam. All the tubes have an 
outside diam eter of 3!in. There are 308 tubes connecting 
top and bottom drums, their average length being 13ft., while 
t~ere are 54 horizontal tubes making the top cross connec­
tiOns, these having an average length of 4ft. Sin. 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 safet.y valves, made by the Chicago" Scott" Valve 
Company, are placed on the central drum of each boiler, and 
t he steam is collected from the same drum. 

ON RECENT DEVELOPMENTS I N THE CLEVE­
LAND I RON AND STEEL I NDUSTRI ES. 

By Mr. Jsn&MIAH HBAD1 M. I nst. C. E. • 
THB twenty-two years which have elapsed since the inhabitAnts 

of this town nod district had the honour of a visit from the Institu­
~ion of ~lechnf!ical Engineers bnvo p~oduced so many developments 
10. th.e mdustnes or. Cleveland tb~t 1t would be quite impossible, 
Wltbm reasonable t1mo, to deal w1th more than a small selection of 
them. Tbe Cleveland iron industry, of which the town of Middlcs­
brougb may bo regardt:d ns the centre, owes it, rise and progress 
to three nat•1ral aavantages, namely :-First, tbe existence in the 
Clevel.and bills of ironstone of sufficient purity and in sufficient 
quantity for profitable working i secondly, the proximity of the sea 
a.nd of an e;tcellen~ navigable !"ver affording means of communica: 
boo thereWltb.: th1rdly, the exl!tence, at an average distance of say 
t wenty-five m1lel', of the well-known Durham coal6u!d which yields 
&'>me of the best fuel in tho world. Until these n~tural advan­
hges were recognised and developed by Messrs. Bolckow and 
Vau~ban and ot~er pioocert11 th~ trade of Cleveland was practically 
confined to agn~ulture. Jt m1gbt have remained so indefinitely, 
butJor tb.o openmg of the S~kton and Darlington Railway m 
1825, and 1ts subsequent extenSion to Bishop Auckland and Middles­
h"?ug:h. Tbe new iron road afforded ea.sy and cheap means of 
bn~n~ together fuel, ore, and ftuxes, and facilitating their con­
verston mto the then m.ucb-need~d. mils and other railway material. 
Mr. Head next dealt Wlth the ongm nod growth of Cle\"'eland ir on 
and steel industries, and gave an interesting and useful glance 
thro11gh the main statistics of the subject. 
!ro?Won~ mining.-In Cleveland ironstone mining, one of the 

pnoc1pal Improvements t hat bave been effected during the last 
tweot~ yoart!, is in the mode of drilling the holes into which the 
explos1ves are placed fo r blasting the stone. I n 1871 these botes 
we!'6 made by the uso of jumpers driven by men working singly 
or m coup}os. Tho avorago quantity of stone so obtained was from 
foa.r . to a1x to.ns per mn? per eight hours, including drilling, 
blasting, breakmg, and filhog, and tho cost varied from lOci. to l s. 
por ton. 

Drill1.-Tho machine drills now in use are of four kinds 
namely:-(1) Tho. hydraulic turbine drill, devised by Mr. A. L: 
Steave!lllon, and m U8e at tho Lumpsey Mine, near S.'lltba.rn, 
bo!ongmg to M0881'3. Bell Brotbert~. (2) The drill driven by the 
Pnestmao petroleum engi.ne. This also was firt~t introduced by 
Mr. A. L: Stea.voll.80n, and is to be seen a t tbe same mine. (3) The 
pneumat!c drill, perfected by Mr. William Walker, of Saltburn, 
an~ apphod at the North Skelton and other min03. (4) The electric 
dnll, recently adnptod Md l18ed at the Carlin How Mine by Mr. 
A. L. Steavonson. 
Tb~ principle adopted in all these fou r cases is that of rapidly 

rotatmg an augor-abaped drill1 fixed in an adju.stable frame and 
supported. upon a bogie whi~h 18 capabloof being advanced to~arda 
the working face and w1thdrawn as found necessary Tbe 
hydraulic t~rbine dri~ is driven by water at a pressure of 140 lb. 
per 8quare mch, obto~uned from Q feeder tubbed back in the shaft 
an~ bN?ugbt to the machine by suitable piping. For tho pneumnti~ 
drill, mr at a ~re~~Suro of Gal b. per square inch is similarly brought 
from Cl reson•o1r and compr9880rt! at the surface. \Vbatevcr be the 
mo~r, the rapidity of drilling depends on the amount of power 
applied and the energy Clod expertness of the men in pushing 
forw~~ the ~ork. The hydraulic drill has tho advantage that the 
requmte motive power is obtained at the more cost of pumping up 
to the surface tho water exhausted by the turbine. The petroleum 
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drill bM the ndvnntage that. neit~er air n?r wn~er supply pipes.are 
needed ; nod the pneumat1c drill, that 1t e.ssl!ts the ventilahon. 
A pneumatic drill attended by sixteen men will obtain from 800 to 
1050 tons of ironstone }'Or week of forty-five hours, wbich is 09ual 
to no average production of l(}.t tons per man per shift of e1ght 
boors, or about twice the weight obtained by band jumpers. The 
cost of get ting is from 8d. to l Oci. per ton, or about 2d. per ton 
less than formerly. These machines are capable of drilling a 1fin. 
hole 4ft. to 4!ft. deep in nbout a minute. In practice eighty to 
eighty-five boles 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. 

Tbe band ratchet dri ll, manufactured by the Hardy Pick Com­
pany, of Sheffield, takes a position intermediate between the old 
Jumpers and the machine drills, nod ia well worthy of notice. It 
bas of late beon hrought into u.<1e in eeveral of the Olevelnnd mines. 
I t is cheap in first co11t, and easy to fix, especially in awkwnrd 
positions whero no other tool would be applicable. No complica­
tions in the way of pipes or conductors are resuired, nor any fuel 
supfJliel!. ltJr. Wilham Charlton, engineer at S1r B. Samuelson and 
Co. s Sla~wnth mines, has made some improvements in tbo details, 
and by a1d of these nearly ns much atone per man per shift can be 
obtained as with machine drills proper. The North Skelton, the 
deepest of tbe 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 Ouibal fan is the one generally preferred. Tbe 
largest! namely, that at Eston, is 40ft. in diameter by 12ft. broad, 
nod de ivers from 120,000 to 140,000 cubic feet per mmute. 

At the Cleveland mines the "l\1ain se:.m," namely, the first 
opened out by 1\lr. John Vaughan, which is from l Oft. to 16ft. 
tLick, is tbe only one worked at present. There are other seams 
above and below, but they are much thinner • . Tbe proportion of 
metallic iron in the raw stone varies from about 26·5 to 31•75 per 
cent. Tho general average may be tAken at about 28·5 per cent. 
When calcined the ore yields from 38·0 to 43·5 per cent. of metallic 
iron, or about 40 per coot. on the average. The phosphorus in the 
raw stone varies from 0·4 to 0·8 per cent., avera~ng about 0·6. 
The sulphur averages 0·12 per cent. The duration of the best 
deposit., is estimated at from fiftr to sixty years. The quantity of 
inferior stone is as yet undetcrmmed, but is no doubt very large. 

JJla&t furnacu.-Sioce 1871 oo g reat change has been made in 
the size, form, or performance of the then best designed blast 
ft1rnaces using the best materials; but much better average results 
bave been obtained than those named by Mr. Whitwell in 1878. 
The beet performance which has come to my knowledge as regards 
any furnace on Cleveland iron is that obtained by Messrs. Cochrane 
and Co. at thei r Ormesby I ronworks. One of their furnaces, 90ft. 
bigh by 23ft. bosh and 10ft. hearth, is producing on the average 
700 tons of pig iron per week. Two others, 90ft. high by 29ft. 
bosh and lOft. hearth, produce each an average of 825 tons. In 
one par ticular week no less than 949 tons was obtained from one of 
these furnaces ; which, as regards cubic capacity, nre the largest 
in Cleveland-and perhaps in the world. 'l'he effect of tho iuternnl 
shape of blast furnaces upon their power of production bas lately 
been engaging tho consideration of Mr. William Rawdon and Mr. 
Richard Howson, of the Newport I ronworks. They propose to 
niter 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 permeahle to the 
blast. One of the Newport furnaces working on Cleveland iron­
stone bas been altered on tb~ principle, witb the result that an 
increase in output of from 30 to 50 per cent. bas been obtained, 
together with a higher nvorage grade of iron, and some saving in 
COKO. 

H ot-blcut lfOt't'l.-Tbo increased a'•erage output per furnace 
working on Cleveland ironstone, and the le..."Sened consumption of 
fuel-where the beet qualities are u.sed-11eem to be largely due to 
the higher temperature of blast rendered possit>le by the adoption 
of lire-brick instead of pipe stov03. In 1871 the only fi re-brick 
stoves in the dit!trict were those devised by the late Mr. Edward A. 
Cowper, past-president, at tb~ works of Messrs. Cochrane and Co., 
who, ncting under the adVIce of Mr. Charles Cochrane, past­
prel!ident, led the way in tbis great improvement i those at tbe 
works of Messrs. William Whitwell and Co., of Tbornaby, who 
adopted their own pnrticular typo in 1869; and those nt Consett, 
which, being erected under the supen'ision of the late Mr .. 'l'bomas 
Whitwell, were of the same kind. At the present time fire-brick 
sto,·es nre almost universal, there bein~ only two works without 
them. At first tbey were mnde 28ft. h1gb by 22ft. diameter, and 
two were thou~ht sufficient for one ~urnace. Now they are made 
60ft. to 80ft. h1gh by 22ft. to 26ft. d1ameter 1 and three, fotlr, and 
even five are worked to a furnace. The tomperat11re of the bi!I.St 
bas risen from an average of 850 deg. Fa h. to about l4:i0deg. Fa h.; 
and the pressure from an average of 3! lb. per square inch to 0;t lb. 
in Cleveland, and 6~ I h. in hematite furnaces, aud even higher. 

BIOtrill!J tnginu.-Wberever hematite can:e to be substituted for 
local ores, the furnace gases were found to be of much poorer 
quality, owin~ mainly to their dilution by the !'te.-un from tho 
water mechamcnlly and chemically combined in that class of ore. 
Consequently whore hematit~ ore is :~molted, steam mu~t now be 
economised, i! it be d~ired to avoid the use of extra fuel at the 
boilers. Inasmuch, also, as all feed-water used in Teeside works is 
pumped from tbe river at Darlington, :.nd paid for by meter at 3d. 
per one thousand gallons, the saving of water as far as po~ible is 
a c:onsideration, as well as the sa,·ing of fuel. Tbe methods 
wh1ch have been recently adopted for economising in blast 
engines are three: namely, feed-beating, condensing, and com­
pounding. A very complete example of all three methods is 
afforded by tbe new plant at Messrs. Cochrane and Co.'s works. 
Throe non - condensing blast engines exhaust into one common 
main. From this, steam is taken by a foorth engine, which 
exhausts into a su rface condenser. The circulating water for the 
condenser is drown from nnd returned to the river. From tho 
exhaust main n portion of the remaining steam passes into a aeries 
of Berryml\o evaporator condensers, in which it is condensed nnd 
becomes again available as feed-water. I n it, condensation it jpves 
up its latent beat to the circnlatiug water, which is from the 
Darlington mains; nod from this it distils n sufficient quantity of 
feed-water to make up all waste. Tho exhaust steam, however 
would soon boat up tho circulating water to its own temperature of 
about 212dog. Fah., and further condensation would thereupon 
cease, were it not for another expedient. The space abovo tbe 
circulating water is connected by a pipe with another Berryman 
condenser, cooled by river water, and beyond this with no air 
pump. Tbua the Darlington circulating water;., under a vacuum 
~o~ consequently evaporates at a corr03pondingly low temperature; 
1t I! tberef?re nble to conde~s~ steam at o~mo!'pberic pressure, and 
to become Jtsel! gradually d!!hlled. In this way, out of the 75,000 
gallons per twenty-four hours evaporated by tho boilers, only 
12!500 gallons, or say one-sixth of the total, bas to be supplied and 
Jmld for anew. Tho feed-water tbu.s obtained is forced through n 
seri~ of Edmiston filters to free it from grcn.se and other im­
p11n t!03, then through nnotbor Berryman beater, utilising the 
re'?'amder of the steam from the oxbaust main, and so into the 
boilers. Tho pressure in the exhaust main varies from 2 lb. or 
3 lb. below to 2 lb. or 3 lb. ohove the atmosphere. The tempera­
ture of the feed as it enters the pumps is 110 deg. Fab. and as it 
enters tho boilers 210 deg. Fab. ' 

Another application of compounding and condensing to blast· 
engines is tbnt roccntly carried out at Sir B. Samuelson and Co.'s 
works by lllr. T. Westgarth, under the direction of Messrs. 
Hawdon and Howson. Of four non-condensing bJo,ving engines of 
usual construction, one remains un touched; a second has bad n jet 
condenser and air-pump fitted; the third and fourth have been com­
pounded by the addibon of extra cylinders, nod have had similar 
condensers added. The condensing water is separately pumped from 
and rotu m ed to tho river, a water tower intervening. The nmount 
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of economy obtained ha.s not yet be_en ~ur~tely determi~cd; but 
1\!r. Westgarth claims that one b01ler 1n sue has been dU!~etllled 
with, without diminishing tho outpu~ of pig iron, an~ ~1thout 
using any fuel specially for evaporation. At the Skm~wgrovo 
Ironworks two blowing engines work together, formmg one 
compound jet-condensing engine1 but they can be used ~eparat:Oly 
if necessary. Messn!. W. \VbJtwell nod Co. have a Simple Jet­
condensing blowing engine, and there is one wi~b a Mo.rto~'s 
ejector at the Cargo F'leet Ironworks. All others 10 the dl!tnct 
are simple non-condensing engines. . . _ 

/Joilu1.- As regnrds bln.st-furnace bo1lers, 10 18tl they were 
almost exclusively of the plain cylindrical type, 80ft. long by 4~t. 
to 5ft. diameter, and rigidly supported. Tb~e wero found tostnun 
themselves at every change of temperature, and to be far from 
sn!e. I n some cases they were cut in two in the middle of their 
length, and connected by n short pipe. In others they were bung 
on volute springs on the plan suggested by the author. 'fhe 
elephant type fi rst int roduced by Mr. Charles Wood wn.s sub­
stituted at the Tees Ironworks, and also to some extent at the 
'l'hornaby Works, with good reJ~ults. The Howard boilers at the 
Lackenby Works wore found unsafe, and others of the Lancashire 
type were substituted. Messrs. Cochrane and Co. still work 
&ot'a boilers, and have done so for eighteen yean!; but their use 
bas not extended further. Only the purest water can be used; 
thoy 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 !!orne coal to be always burning 
as a wick for keeping alight the entering gases. Tbe favourite 
boiler for furnace plants is now the tbree-flued Beeley boiler, which 
is a simple, com{>8ct, nod efficient steam raiser. I n boilers of all 
kinds the matenalueod, the mode of construction and mounting, 
and the fittings have been greatly improved during the last twenty 

y~:;IJXUVcm t,.illt A nttJ;can Ucutft•rnau.!.-On .the OCC88ioo ~f t~o 
VISit of the members of the I ron and Steel Institute to Amenca 10 
1890, most engineers and iron masters from this district were deeply 
impressed by the enormous outputs obtained per furnace at !!ome 
of the American smelting works. This was found to be due in a 
Iorge measure to the use of exceedingly rich ores; but that did not 
altogether account for the observed results. Mr. James Cayley, 
one of Mr. Carnegie's managers, bas since published the perform­
once of the Edgar Thomson furnace "I" during January, 1892. 
This furnace is 90ft. bigb by 21ft. hosb and 12ft. hearth, and bas a 
capacity of about 23,000 cubic feet. Tbe make during the month 
was 12,706 tons, t he average yield of the ore 61 per cent., the fuel 
consumption 1700 lb:J or about 15 cwt. per ton of pig iron, the 
beet week's work 300o tons, the best day's work 511 tons, the tem­
perature of blast 1200 de~. Fab., and the pressure 10~ lb. per sqUAre 
mcb. The volume of o1r delivered by the blowing engine was 
27,000 cubic feet per minute, wbich ie 1175 cubic feet per 1000 
cubic feet capaci ty, or from three to four nod a-bali times what is 
ll!ual in Cleveland. As rego.rds 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 i9 the 
enormously greater quantity of ai r passed through the American 
fu rnace than is custom:~.ry here, and the higher pressure of blast 
wbich has to he maintained for enabling it to penetrate the charge. 
Tho circumstance tbnt tho maximum American output exceeds tbe 
Cleveland maximum in about tho same proportion as the air passed 
tbrou~b per 1000 cubic feet of capacity seems in some measure to 
explam these wonderful results. Although the American 
prnctice of forcing furnaces, with the consequent rapid dcstruC· 
tion of linings, Ln.s not found favo11r generally in Cle,·elnnd, 
stiU it bas raised much discussion t~nd indicated various lines 
of progre."l! for the future. In America great stress is 
laid upon large blowing power, and upon blowing every furnnce 
from a separate engine or engines, independently of any others. 
The quantity of air entering a furnace is regulated by the numher 
of revolutions per minute which tho engines make, without regtud 
to the blast pressure obtained. Tbe engines are indeed usea as 
ai r meters as well as air pumps. Each one is provided with a 
governor, which keeps it approximately at a uniform speed, how­
ever much the reststance may vary. An ingenious centrifugal 
speed recorder by Mr. Edward Brown, of Philadelphia, is employed 
as a chock, and has since been introduced here by Messrs. William 
Whitwell and Co. One of Messrs. Cochrane nod Co.'s furnocott, 
which has just been re-lined, lasted eighteen years, nnd t~cn·ed for 
500,000 tons of pig iron. The American highly-forced furnaces 
require re-lining 10 two or three rears, which would scarcely admit 
of such 1\ production as this per lining. 

Slap dt..<po.<af. - l n 1871 httle bad been done in the way of 
utilismg nny of the sing made in Cleveland, wbioh now amounts to 
3i million tons annually. Various unsightly mountains were being 
piled up on land dearly purcb~tsed for the purpose. By mean!' 
of 1\Ir. Rawdon's plant, which is being extensively adopted, tbo 
removal and loading of the slag goes on continuously and auto· 
matically at a cost of about 1·3d. per ton of slag removed, or 2·8d. 
per ton of pig iron. Sing wool, with tbe invention of which Mr. 
Charles Wood's nnmo has always been associated, is still manu­
factured under his supervision at Messrs. Wilsons, Pease, nnd Co.'s 
works on a considerable scale. I t is produced by blowing jets of 
steam across fine streams of molten sing as they issua from the 
furnace. The total quantity produced at the Tees Ironworks 
exceeds 1000 tons per annum. 

PCtrin!J bloch-Abont twenty years ago it wn.s discovered by 
Mr. Woodward tbat blast-furnace sl~ run into an iron mould and 
then annealed would mnke an excec<hngly hard and tough block 
suitable fer road paving, and much cheaper than setts of granite or 
other natural stone. Tbe manufacture of these blocks i10 now carried 
on at three of tho Cleveland smelting works, by the Tees Scorire 
Brick Company, nod has become one of the staple industries of the 
district. Some only of the J!)ng as it comes from the fu ronce is of 
suitable ')Uality ; and therefore the selected produce of five 
furnaces ts roqnired to produce a dAily average of about 10,000 
blocks. 'l'he total produce of the district is a t present about 
100,000 blocks per week. of a value of about 13s. per ton, or i5s. 
per 1000 blocks of ordinary size. The process of manufactnro is 
as follows : - Tho slag, when coming from the furnace of suitable 
quality, is run into n bogie ladle. Jo' rom this it is poured into CMt 
iron moulds secured to the periphery of a horizontal wbeol. Each 
mould bns a hinged bottom. Tbo wheel is slowly rotated, and tho 
bottoms of the moulds nre relensed in succession. Tho blocks, 
molten inside but chilled and solid at the surface, drop upon a soft 
bed of granulated sl~, and are quickly remo,·ed and stacked in 
an annealing stove. W hen full, the doors of the stove :.ro closed 
and the block!! are allowed to anneal tbemselv03 without any 
extraneous heat. In about eight hours the doors are opened and 
the blocka gradually withdrawn. They are then fit for ' use. 
Without annealing tboy would soon crumble to pieces from inter­
on! stresses. The waste, owing to unsuitable slag and other 
d!fficulties1 averages 30 por cent. of t~ose cast. About twenty 
d1fferont 51ZCS and shapes are made to su1t customers' requirements. 
The bloc~s are in gr~t demand for street paving, not only locally, 
but also 10 many fore1gn towns where they can bo choaply con­
voyed by wnter. Thoy find thei r way even to CJ.nada. The cost 
of paving with them, exclusive of labour nod freight, varies from 
2a. to 3s. 7d. per equnro yard. 

(To be co1ltint~td.) 

NAVAL Er:>CJ:'CBBn Arrorr:>ntENT .-Tho following nprointmcnts 
have boon modo nt the Admiralty :-Chief Engineers: 1• rcderiek W. 
Wells, to tho Victory, for the Barroso., and Walter J. Featherston, 
to tho Pembroke, for the Circe, to date May ilh i William Jo'. 
Stown~t1 to the Snndfly, to date Jun~ 1st; Edwin J. Austen, to 
tho Wtageon, to date Juno l Oth; EdWln C. Carnt, to the Victorv, 
additional , for drawing office, to date J une 23rd ; and John k. 
J oh nson, to the P embroke, for t ho Gossamer, to date July 1st 
J nmes E. D. Graham , to the H ydra, nnd William J. Brown, t o the 
Ohnrybdi11, to dnto July 28th. 
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Fig. t - GENERAL PLAN OF MACHINCRV AND PLANT IN THE INTRAMURAL RAILWAY POWER STATION 

ELECTRICAL EKGINEERl:KG AT THE CHICAGO 
EXillBITlON. 

(From our Special Commissi01zer.) 
CHJC.\C'.O, J 0:\K 30TH, 1893. 

ON referring to the plans of Ja.ckson Park published 
upon pa"e 376 of your issue of the 28th of October, 
1892, yo~ readers will be able to note the course of 
the Intramural Railway. This is an elevated railway 
worked solely by electricity, and resembl~s the L~Y~rpool 
Railway to a. great extent. I a.m now m a. pos1t10n to 
describe the power station of this railway, and by the 
courtesy of Mr. B. J. Arnold, consulting e!lgineer 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 good idee. of the 
various types of engines and dynamos installed in the 
building, I ba.ve bad three special photographs made, so 
that I belie,·e a person who is unable to personally visit 
the Exhibition will have e. fair general idea of the power 
station, which is at the extreme south-east corner of 
J a.ckson Park. The road was constrncted by the '\Yestern 
Dummy Railroad Company, and on completion was 
banded oYer to the Colwnbian Intramural Railway 
Company for operation, and Mess!"8· Rem~ngton ~d 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 staff consists of Messrs. R. J. Sloan, 
G. K. Wheeler, and B. J. Arnold, consulting engi­
neers; l\Ir. 0. P. Matlack, chief engineer; and Mr. 
C. H. l\Iacloskie, electrical engineer. The Power-station 
Building is distant about 200ft. from the lake, and about 
100ft. from the main oil tanks and the pum.Ping station 
which supply the whole of the steam plant m the Exhi­
bition grounds with liquid fuel brought through a pipe line 

from the oil wells of Ohio. In Fig. 1 abo,·e, I giYe a resembles the site ttpon which the Amsterdam Exhibition 
plan of the building showing the general arrangement, was built. Under these circumstances it is probable that 
but a.t the time of my visit, June 28th, much work still piling is far the best for permanent structures, but the 
remained to be done. The building itself is constructed expense would ha\'e been very serious. It was therefore 
of wood framing covered with staff, except the wall at the decided to exl!ava.te the sand to a depth of 3ft. Gin., which 
back near the boilers and the chimney, which is built of is below the frost line. At this depth a Bat surface was 
brick. The timbers have been cut as little as possible, so obtained of such a. nature that if a bole were dug it would 
that they may be of use after the Exhibition is over. In be speedily filled with sand and water. Upon this bed 
Fig. 2, page 113, I give a. cross section and also a longitu- were laid two layers of hemlock planks, 12m. by 3in., 
dinal section of the station, from which the general arrange- placed a.t right angles to one another, and thoroughly 
ments will be gathered. The building consists ofthe wain well spiked together. This formed a kind of platfonn 
structure for the steam engines and dynamos, and of an which supported the whole superstructure. Upon this 
annexe for the boilers; the former is 140ft. long by 80ft. planking a concrete block, 130ft. long by 60ft. wide and 
wide, and '25ft. high from Boor line to the lower side of 3ft. deep wa.s built. The concrete consisted of one part 
the trusses ; the Boor itself is lOft. above the ground line, of Portland cement and four parts of sand obtained at the 
and the basement is used as store-rooms and offices. The site, and four parts of broken limestone, thoroughly well 
roof of the engine-bouse is carried upon wooden trusses, mixed, and rammed in position. As will be seen from 
ba,ing a span of 80ft., and spaced at distances of 15ft. the section, page 115, the upper surface of this block 
from centre to centre, and supported at each end by pine is level with the originru ground line, and I under­
posts, 1'2in. by 1'2in., which are tbemsel\'es carried upon staud that the tote.l load upon the subsoil is 700 lb. 
a. base formed of timber, Sin. by Sin., resting upon a per square foot. No special tests were made upon the 
double layer of planks 1'2in. by 4in., the two layers being site itself, as the whole soil upon which Chicago is built 
laid with the plo.nks at right angles to one another. The is of the same nature, and sufficient data had been already 
roof of the engine-house consists of corrugated galvanised obtained for architects' practice in building the fourteen 
iron fixed upon pine matchboarding. The roof of and fifteen-storey buildmgs which are here so common. 
the boiler-bouse is nearly fiat, and of a form very Recent tests made by the surveyors haYe shown that 
common in Chicago. It is supported upon eight after all the plant was in position there was no visible 
trusses, ea.ch consisting of e. wooden beam stiffened by settlement of the foundations. '(; pon the top of the large 
two cast iron struts and tie bars. The a.ctual roof concrete blocks are built the foundations for the separatA) 
covering consists of three layers of tarred roofing paper engines. These blocks are lOft. high, made of brick set in 
co,·ered with tar and gravel. The framing ofthe walls ofthe cement mortar consisting of one part of American Port· 
whole building is covered with grooved pine lathing, and land cement to three parts of sand. The separate weights 
coated inside and out with diamond plaster, which dries have been well distributed over the foundat1ons; the 
bard, smooth , and white. The method of forming the largest engine is placed iu the centre, a.nd of the next two 
foundations is of interest. It must be borne in mind one is placed at each end. The flooring in the engine· 
that the whole of Jackson Park is somewhat like a. sea house is level with the top of the brick foundations, and 
shore ; there is a great depth of very loose sand, and it when the basement is completed visitors will be able t.o 

• 
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CO~IPOU'ND REYNOLDS-CORLI SS ENGINE AND DYNA~IO , CHICAGO EXHIBITION 
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Fig. 4~COMPOUND ENGINE AND 1600-KILOWATT MULTIPOLAR DYNAMO 

walk through and see the boilers and condensing plant. 
Upon page 114 is given a. sectional elevation of the 
foundations (or 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 Nationa.l Supply Company of 
Chicago. Several types of burners are now being used, 
and tria.ls of relative efficiency are to be made later on, 
but it is too early to give any details. The carriage of 
coa.ls 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. nomina.! capacity of 3000-horse power, but 
with condensing engines will give about 5000-horse power. 
All the gases from the boilers discharge into one common 
fiue, 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. Tbis feed­
heating plant was built by the Fuel Economiser Company 
of Matteawan, N.Y. I a.m informed that the temperature 
a.t the base of the chimney was only 200 deg. Fa.b. 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 a.1l the boilers. 
No attempt bas been made to use the ring system of 
mains. Steam pipes lOin. diameter are led off the 14in. 
pipe for each of the steam engines. Only one steam 
va.lve 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, lOin. diameter, are 
carried downwards, and run underneath 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 Va.lve 
Company. 

The_ largest engine_ is placed, as previously stated, in 
the mtddle of the eng10e-bouse. I bad a specia.l photo­
graph taken of tbis engine and dynamo on June 20th 
and this is reproduced in Fig. 4. At that time tb~ 
dynamo was not completed, and it will be observed that 
there are no brushes upon the commutator, and that one 
of the brush carriera 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 
Com~any, of Milwaukee, 'Yiscons~. I have already 
descnbed some of the engmes built by this firm and 
exhibited in the Machinery Hall, so that it will not be 
necessary to enter into detail here. The cylinders are 
~esp~ctively 32io. and 62io. diameter by 60in. stroke, and 
1t ~ . be seen from the plan that the high-pressure 
engme 1s 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 By-wheel is 25ft. diameter 
by 24in. wide. The engine is capable of developing 
2250_-horse power. when work_ed condensing, and will run 
at. e1ghty revoluttons per mmute. The whole design of 
this plant 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 sotue\\ hat difficult to obtain a. high load factor for 
lighting work. H ere, however, the work is that of sup­
plying current to an electric railway, so that the load is 
much more nearly constant and spread o•·er a longer 
period. The main shaft of the engine is 24in. dilllllcler 
by 30ft. long, and weighs 5!) tons. It was brought 
from the works at Milwaukee upon a specially­
constructed car furnished by the Chicago and North­
Western Railway Company. 'fhe dynamo is capable 
of gh·iog out 1500 kilowa.lls, and is a multipolar 
machine, built by the General Electric Company, and 
we may state at once that all the d\ namos in the station • • 
are built by the same great corporation. The armature 

fixed the sheet iron core-platef: . These plates have dove­
tails d-Fig. 5-upon the inner edge, which fit into 

corresponding spaces l 
....-------:Jj - - upon the carrier. The 

: ... j ~ extP-rior of the core is 
..:;;. B '- - pro";ded with deep 

groo,•es c, in which are 
placed the copper bars 

~,.,...., fJ wbich constitute the 
.,--~'z s z ~.. d -· .) win ings; two bars, each 

. ' E l kin. by !in. wide, are 
F1g. 6 - 1600-K. W. Arm01ture Sect1on placed in each groove, 
and well insulated from each other and from the 

Fig. 6 -600-KILOWATT MACHINE, INTRAMURAL POWER STATION 

of ~~is dynamo is. 14ft. diameter, and was built up in core itscl£; the armature is, of course, drum-wound. 
p~s1t1on, as the ~s Company had no means of dealing There are twelve field magnets, which are compound· 
wtth su~h a. lar!Je p1ece of work, and it would ha.,·e been wound; the construction of the cast iron frarue and 
a.lmost tmpo~siblc to ~ransport it to the Exhibition if it method of _secw·mg the cores of the magnets has already 
bad been built at 1\Itlwa.ukce. The tota.l weight of the been descrtbed. Upon the commutator will be arranged 
revolving mass, consisting of shaft , fly-wheel, and twelve groups of brushes, six in each group; aJl are of 
armature, is stated to be 200 tons. The drum or core of carbon, and the brush-carrier itself passes through a. 
the armature was made o.t 1\lilwa.ukee, and upon it are hollow squn.re sleeve of boxwood which acts as insulation. 
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F ig. 2-8ECTION OF ELECTRIC POWER STATION, INTRAMURAL RAILWAY 

The machine developes 550 volts, and gives a. maximum output 
of 2800 amperes. Arrangements a.re made by which any 
commutator can be turned up in position. The engines are 
run at a. speed of a.bout 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-bouse is installed the engine 
and dynamo which are illustrated in Fig. 6, reproduced from a. 
photograph specially taken. 'Ibis set is now in constant use, 
although a.t the time the picture was taken the Boor was still 
unfinished. 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
pressure 42in. and the stroke 48in. This engine has a. By-wheel 
20ft. diameter, a.nd drives direct a. multipolar generator built by 
the General Electric Company. The engine will work up to 
1000-horse power condensing, and the dynamo is a. 500 kilowatt 
machine, the speed is 80 reYolutions per minute. The con-

struction of the a.rma.ture is plainly visible in the illustration, 
and the ten groups of carbon brushes upon the commutator 
can be regulated for lead a.ll at once by means of the ho.nd wheel 
H, bevel, and worm gear. The brushes on these railway gener­
ators cannot be a.lllifted clea.r of the commutator together, as is 
the case with the direct coupled plant in the Machinery H all by 
the same makers, but it is necessary to turn each set back 
separately. The field magnets cast iron frame and brush 
carriers can be drawn right awa.y from the a.rma.tw·e 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 Fig. 7. This 
consists of a. Hammond-Williams cross compound vertical 
engine, built by the Lo.ke 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, a.nd it is capable of developing 1000-
horee power. The cylinders a.re not st.erun jacketed o.t a.ll, a.nd 

in Fig. 7 is given a section showing the arrangement of the 
valves. E ach cylinder bas two exhaust and two steam val,,es. 
The valves work under pressure plates, a.nd are like the Allen 
type, but each is made in two pa.rts, one part sliding within the 
other , with steam balances, but slight excess of steam pressure 
to press the valve against tho cylinder and against the pla.te. 
All the valves are fow--ported. The bigh-pressw-e exhaust 
valves and the low-pressure steo.m and exhaust a.re provided 
with springs to mo.ke them self-adjusting. The high-pressure 
steam valve is operated by the governor, and is a. plain 
box Allen balanced valve. The lap of the valves is adjustable 

·by means of nuts on the valve rod. It will be observed tba.t the 
excentric controls the va.lvo through a. rocking shaft and levers . 
It is astonishing how fond American designers are of the rocking 
shaft, a. fea.tw·e which finds little favow· in Great Britain. In 
some cases it seems almost as though designers went out of 
their wa.y to be a.ble to n.dd a. rocking sha.ft somewhere or 
other. It mo.y be vbser\'ed, however, that practice has 

---
S'«A:.-t END 

enabled them to learn tha.t a rocking sba.ft needs a. ,·ery long 
bearing, a.nd these are usually put in. The dynamo is a. multi ­
polar generator, similar to those already described, and giving 
500 kilowatts. AU the machines develope about 550 volts, 
and I ma.y say that about 500 volts is considered the standard 
potential for electric railway work here . The commutator 

bas ten sets o£ six brushes in each set, 
a.nd the winding of the annn.ture is a.s shown 
in annexed sketch. 

In each groove are placed four copper 
c J ba.rs, each firin. by l in. well insulated from 

the core. At the west end of the building 
stands a. tandem compound Greeue engine, 
built by the Proridence Steam Engine 

A t WI dl Company, of Providence, R hode I sland. 
rma ure n nc Tb' · h 1 · 1 )' d IS engu1c as a 11g 1-pressure cy m er 

of 20in. diameter and low-pressure 38in. diameter, a.nd 
stroke or 48in. It runs o.t 100 re\'olut.ions per rn.inute 
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a.nd will develope 1000-horse power, a.nd drives by belting a. 
multipolar generator of 500 kilowatts capacity. The fly-wheel 
is 18ft. diameter, a.nd the pulley upon the generator is 61in. 
diameter by 60in. wide. A two-ply leather belt is now in use, 
bot a three-ply belt will be substituted. It is tightened up by 
a.n adjustable jockey pulley, which did not strike me as a. very 
favourable arra.ngement. The present belt is not nmning well, 
a.nd is evidently too light for the work, as it is stretching on 
one side more tha.n at the other. The generator ha.s four poles 
and four sets of six-carbon brushes. 

Between the las t set described a.nd the middle engine is 
placed a. comparatively small set, consisting of a. ta.ndem com­
pound engine built by Messrs. Mcintosh a.nd Seymoure of Auburn, 
New York. This engine developes 400-horse power, and runs 
at 150 revolutions, being coupled direct to a multipolar generator 
giving 200 kilowatts. This dynamo bas six poles and six sets of 
three-carbon brllllhes. The field magnets are compound wound, 
and there is a Germ.a.n silver resis ta.nce 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-
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Fig. 3 - SECTION BETWEEN ENGINE AND BOILERS OF ELECTRIC POWER STATION, INTRAMURAL RAILWAY 

ing seven 75-volt 16-caodle 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 a.l1 the instruments 
were made by the General Electric Comk~:y. There are, of 
course, special large switches, one ta · g 3000 amperes. 
Current indicators of the Thomson . Houston pattern, in­
dicating respectively up to 1500, 2200, 5000, 2200, and 600 
amperes, and above these are pla-ced five circuit breakers with 
blow-out ma..:,anets, and automatic resetting device. These the 
space at my disposal will not a.llow me at present to illustrate. 

In the cross-section of the engine-bouse 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, a.nd there is a 
valve for shutting off in case repairs are needed. The end of 
the pipe in the lake is s rt. below low-water level , and it s lopell 
towards the power-house, so that the water flows to the pumps 

by gravity. The pwnps 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, a.nd 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-bouse will be in good order a.nd fit 
for ordinary visitors to inspect. 

JUBILEE OF THE ROTHAMSTED AGRICULTURAL 
EXPERIMENTS. 

A FONCTtON not only of considerable interest, but also from force 
of circumstances unique in ch&racter, was celebrated on Saturday 
last, when a remarkably representative assembly gathered in tbe 
vicinity of the quiet little village of Harpenden, in Hertfordshire, 
to do honour to Sir John Lawes and Dr. J. H. Gilbert, those emi-

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 tbe 
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 leo.rncd societies, 
o.nd to the press o.t home and abroad; moreover, an epitome show­
ing tbe character of the current wot·k o.nd 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 publie&.­
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 v.-bich , when properly appreciated and applied, is of immense 
practical importance, inasmuch o.s it puts in the bands of the farmer 
o. means of making the very best of the natural conditions placed at 
his disposal. A visit to the experimental fields at Rotha.msted 
demonstrates o.t a glance that, however well the physical condition 
of the soil may bo oared for, and tho sowing and cultivation per­
formed, whether by manual labour or mechanical contrivances, yet, 
if due attention be not paid to those invisible influences which the 
Ro tho.msted experiments have done so much towards disclosiug, 
the crops which o.re brought forth a.re poor, sickly, altogether 
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inferior, and unprofitable. The m9:tters dealt. w~th in 
Rotha.msted memoirs are so wide-reachmg as to be wdispens­
able to all in any way connected with ~gricultur~, w~ilst 
some are of absorbing interest to chem1sts, physJOlogJsts, 
meteorologists, statisticians and .economi~ts, and <;>thers of 
paramount importance to the san1ta.ry ~ngmeer. When, too, 
it is remembered that the whole of th1s 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 
wh?le 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 whlln at the celebration of the 
jubilee of the Rothamsted experiments on Saturday last, 
they were the recipients of innumerable congratulatory 
addresses from learned 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 Rotha.msted Laboratory, and bearing the 
inscription, "To commemorate the completion of fifty years 
of continuous experiments in agriculture, conducted at 
Rothamstod by Sir John Bennet Lawes and Joseph Henry 
Gilbert, A.D. MDCCCXCill.," was dedicated by the Right 
Hon. Herbert Gardner, M.P. The proceedings on Saturday 
were tho 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. 1\Iicha.el 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 Frencb 
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 agreeable proceedings, appropriately conducted 
in the open, were terminated by the usual votes of thanks. 

A LARGE LOG BAND SAW. 

BY the engravings above and on page 120 we illustrate a 
o. very large band so.w recently put to work in the saw mills 
and joinery of Messrs. Illingworth and Co., Leeds, by Messrs. 
J. Sagar and Co. It is intended for rapid work, chiefly on 
large squared timber. It carries saws up to 9in. in width on 
pulleys 8ft. in diameter, the lower one being the driver, e.nd 
being made very heavy, contrary to usual practice, and acting 
as a tiy-wbeel. This bottom pulley is cast iron, and designed 
'vitb splayed spokes to withstand bide strain when cutting, 
and to allow for unequal contraction in cooling. The top 
pulley is a built-up wheel of iron and steel with staggered 
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, a.nd 3. The speed of saw is 
6500ft. per minute. The tension a rrangement is patented, 
and is made very sensitive, the levers resting on steel knife 
edge bearings as shown. There is also provision, as seen at 

Figs.lo.nd 2, for canting the top saw pulley~ogive the saw m?re being that to which the rack is connected. The frame is 
or less tension on the tooth edge. There ts also a. cross-line made of steel, "girder" section. There is e. patent "off-set'' 
movement to make the saw run in any position on the wheel. motion to the carriage, which, by connected cams at the two 
The feed motion is driven by variable friction discs, and ca.n ends, moves the tables on its axles, so that when running 
be set to saw logs up to 5ft. diameter, a.t from nothing to back the timber is entirely clear of the sa.w. The machine is 
forty lineal feet per minute. This feed g~a! is seen in. the provi~ed _with fiv~ uprights or brackets, to wbi~b the dogs 
perspective view, Fig. 4 below, and the pos1t10n of the drtven for gr1pprng ~be tunber are attached. These upngbts can be 
roller on the discs is controlled from above by a. hand lever set forward Simultaneously,. or eac~ or any of t~em can be 
near that which moves the belt, and also that which throws set up separately, so tba.t m s~wmg crooked tunber each 
the feed into or out of gear, or gives a. quick return m?ti?n, I upright c9:n be set dead to the st1ck, and then the. whole set 
this being done by a paper roll running between two frJ ct1on forward Simultaneously a.s much as may be requned. The 

Fig. 4 - EIGHT-FEET LOG BAND SAW.-F EED GEAR 

rolls. The action appears to be quite certain, and experience set-up motion acts very exactly, the workman knowing to 
with other machines in which these friction rollers have been .,~in. bow much he bas set the log forward. This is done by 
used has not shown any deficiency in this respect. The means of a. ratchet lever which works between stops on a. 
sa.ws at present running on the machine are No. 16 gauge, quadrant, each stroke of the lever giving (lin. move of the 
and the waste of wood over each cut is a. shade over ~in. table. In shifting the log forward it does not slide on the 
The saw pulleys have no tiexible covering of any kind. The same surface as the uprightb. There is a.n arrangement by 
saws are working directly in connection with the metal face. means of which the whole of the uprights can be q.uickly 
A scraper is provided to clear the bottom saw pulley of a.ny returned to the back of the table. The rails on whtch the 
sawdust or other material which may adhere to it. The carriage runs are planed. The setting-up gearing for. the 
bearings are of great length, and lined with anti-friction uprights is made of steel. The return motion of carnage 
metal. They are on the ball-and-socket principle. The saw may be arranged at any required speed up to 150ft. per 
guides are so constructed that the last board of the log need minute. There are several points in this machine wbiob 
not be more than liin. thick. The carriage and table is make it specially worthy of notice, as will be seen from the 
made almost entirely of steel and iron, the only timber in it engravings. We recently saw it at work cutting twenty-two 
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African mahogany logs into slabs, and giving a good surface 
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 removaJ 
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 totaJ weight of the whole of the 
machine and its pe.rts is over twenty tons. 

SINKING AND DRIYING IN WATER· BEARING 
STRATA WITH THE AID OF COXGELATIO~. 

THE Poetch method of freezing water-bearing measures 
and quicksand comprises th~ putting down of tubes in~ the 
soil to be frozen, and of causmg to pass through them au- or 
a. liquid cooled down below freezing point. The former, how­
Pver, has the disadvantage of low efficiency, and the latter of 
being necessarily incongelable. At the 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 iocongealability. 

To avoid these difficulties, :M. A. Gobert, IngAnieUI 
Honoraire des l\Iines, of Brussels, who has put down some 

f#''''L 

shafts in water-bearing strata at the Lens Colliery in the 
north of France, substitutes for the incougelable liquid, 
cooled down below freezing point, liquid ammonia, anhydrous 
or nearly ~o. 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 quickRand 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 
tbe 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 

that of the outside pressure due to the height of the liquid 
column. It bas been found by experiment that a tempera­
ture of - 35 deg. C. corresponds with a. pressure of 0·9 

C OL O IRON PILE HEAD S AW 

a.tm >!lphere; - 32 deg. C. with the atmospheric pressure; 
- ao deg. c. with 1•] /j atmosphere: -25 deg. 0. with l··t.G 
at:nospbcrc, 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 
is, it is claimed, no fear, even in the event of a crack or want 
of tightness in tbe joints, of the ammonia oozing 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 internaJ 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 tube<i 
are turned, not perpendicular to the sides, but bevelled or 
hollow curved liko 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. 

:\l ACHINE FOR CUTTING OFF H EADS OF IRO~ 
PILE~. 

A.'\OTHER advance in sawing cold metals has been made in 
connection with the piles for Dover Pier, now in the cour;e 
of construction by Messrs. Head, Wrightson, and Co., 
Tbornaby. 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 tbe 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. Tho saw tra.vels 
towards the centre of the pile, and cuts one-third part away 
at each operation, so that each pile requires three cuts to 
level the top of it. It is built for manual power, and is 



118 THE ENGINEER. Auo. 4, 1893. 

T H E Z E L L W A T E R- T U B E B 0 I L E R, C HI C A GO EXHIBITION 
• c • 

1 20 . 2 ~ ··-----·-----··----· _____ J l.f.-------------------------·-------- o --·------------- - I -- -·-·--
• • • I 

• 
: 6 J.ft _, 'f•'(• llo:z le 
: 10 .su.n . . 
I · ·-····----------·--.-·· 48oft lOIU . ., 

.. -· ·------ ·-- · - U t ' .. --- .... ----8• 

--• I 

________ A_'!c h_or Bo" I+ 1~9 '-' .. . 
~ ' : 

• 

• • 
8 0 --------

• 

' 
Worlds Columbian Exp osition 

100 fP Boilers F19 I 

. ·-·· 

!1--- - - ---

• 

' 

• 

• I 
I • , 
I 

• 
I • • • 
• , 
I 
I 
I 
I 

' 

I 

' 

.. 
"" -
"' ' 
• • 
I 

, 

provided with fly-wheels and double handles, a.lso with lifting 
bar for remova.l from place to place. 

The machine illustrated was selected from designs asked 
for by the contractors. The teeth of the saws are sharpened 
by Bill's patent automatic sharpener, a most useful tool, of 
which great numbers are in u se. Our illustration shows the 
main features of this. 

This seems to be a curiously bad arrangement. A cast iron 
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 ~ machined cast iron bearing plate, so as 
to give freedom for e::rpansion. This bearing plate is inclined 
parallel to the tubes. It would seem that a horizontal plate 
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 expan sion occurs. 

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. 1 is a longitudinal section, Fig. 2 a 
front elevation, and Fig. S a rear elevation of a. pair of 350-
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 fireba.r grate for solid fuel, but at 
the Exhibition this is removed, and crude oil is burnt by help 
of burners supplied by the Chicago Nationa.l 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 water drum. 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 drums slope at the same inclination as the 
tubes, nearly the whole of their volume is filled with water, 
leaving only e. small steam space in the top front corner. 
Here the separation of water and steam occurs, the steam ~ 
ris ing into the header boxes for the two rows of tubes which : 
lie horizontally above this drum. These tubes are super- -
beaters, or more probably in actual action heaters which 
evaporate the priming water and dry the steam. They 
deliver the steam to the stee.m drum, which is 3ft. 9in. in 
diameter, and 24ft. long, and which is placed transversely 
across the baok ends of the water drums and at a level 7ft. 
above them. This steam drum is connected to the rear end 
of each water drum by a 4in. externa.l diameter wrought iron 
tube placed inside a cast iron flanged pipe. In the pair of 
350-horse power boilers set together in one be.ttery, the steam 
drum stretches o-.er 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 
place, to protect these latter from being played over by the 
bot. 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 a s is the steam drum. 

The generator tubes are of wrought iron, 4in. outside 
diameter, and 18ft. long inside the headers. In the 350-
horse power boiler there are 224 of these below the wat.er 
drums, besides 28 horizontal superheating tubes overhead 
16ft. Sin. long. In the 200-horse power boiler, 120 of the 
g~nerating tubes, ?f the same dimensions, are provided, a.long 
mth 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 
more than half the weight of the rest of the boiler is trans­
mitted to the foundation through this mud drum transversely. 

I 
I 
I , 
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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 obion~ she.pe. These hand holes have inside­
jointed corners-the joint surfaces being milled- and the 
bolts are dovetailed in the metal of the covers, e.nd do not 
pass through i t. The boxes are connected with each other 
vertically by short l~ngths of 4in. wrought iron tube, which 
are roller expe.nded rnto the holes drilled for their reception 
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in the boxe~. This connection appears deficient in area; 
near the top row we find the flow from 96 generator tubes 
4in. diameter passing up through only eight tubes, a.1so 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 
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also the safety valves. On tbe 350-horse power boiler two 
4iin. safety valves are provided; on the 200-borse power 
boiler one ve.lve only 5~in. diameter. 

BERltODA.- From a report just issued by the Colonial Secretary 
of "tbe still vexed Bermoothes,'' it is satisfactory to tind that the 
settlement i11 in o. prosperous condition. We must not e:a:pect a 
great deal in the way of expenditure on public works in socompar:~­
tively small n dependency, but an increase of o-.er eleven hundred 
Jl:OUnds bas been incurred in the matter of roads. With the excel" 
tlon of one t.honMnd pounds, the amount of the original liability of 
the rou.seway debentures of nearly twenty thousand pounds bn.• 
been refunded , while fourteen thou..~nd pounds bas been spent in 
the construction of a new ~vernment bouse. As regards future 
~ndertakinn of a public character, intended for the general 
Improvement and benefit of the Colony the local Legislature bas 
!ntely aut~orise~ tho Government to bor.:Ow forty thousand pounds 
m connection With a proposed improvement of certain of the Weet 
End ship channels, leading into Hamilton Harbour. It is propoaed 
to raise t~e. money either in the settlement or at home, and to 
make prov1s1on for the creation of a sinking fund by the investment 
of an annual sum of a thousand pounds the first instalment to 
be~OJe payable in London three and a-hair years from the date of 
the ISSUe o_f the stock. Tbe importance-in fa.ct it may be statOO 
the neee&nty- for improving the local navigation may be infe;;;i 
from the circ~mstance that so soon a.s the contract for dee~ning 
the channels IS concluded, the facilities for communication wtth the 
Unite~ Sta~ will be featly enhanced. Directly this public 
work lS fa1rly launcbe , the company whose sbiJl6 now ply 
between New York and the Colony have given the Government 
to_ understand that they intend to have a steamer built which 
Will be able to perform the voyage between the porta in forty-five 
oonrs, ins~d of seventy as at present. One of the results of tbill 
a.cceleroted mtercommunication will be to considerably increase the 
P.OPUlarity of Bennuda as a winter resort. At present the gnetest 
drawback is the time occupied in the voyage to and from New York, 
and the _unpl~ntness of the passage in comparatively . small 
steamers m the Winter months. It is 8.lso reasonably antietpatOO 
that,_ wh_en the channel improvements are completed, a directcom­
mumcation may be es~blished between the Colony and the mother 
country~at any rate in the winter season. Such an eatabliehed 
route would not only be advan~geous to our settlement, but to 
!Danr people of delicate constitution, to whom the Engli.eb climate 
m WID~er ~ oxc~ingly trying . The author of the report etat.el; 
that, 1';' hlS _opm~on, tbe climate of Bermuda would prove more 
benefictal to mvalids than that of the Madeiras. The cause of the 
prosperity of last year indiroted by the revenue retui'Dll, aooord­
~ng to the same authority, is due to the increasine- popularity of the 
lBlo.nds among the inhabitants of North Amenca, together with 
the ~ent tantr legislation in the States, which appeare to induce 
the Cltl~us of that country-when visiting such places as Bermuda 
-to take tb~ _opportunity of replenishing their wardrobes. Tbe 
general condit1on of the Colony may be summed up in tbe word11 
of the report: that while on the one band there is little realiled 
wealth, on the other there is no practical poverty in it. 
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RAILWAY MATTERS. 
THE 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 now system of 
railways. <heat indi~nntion has been expressed, and it has been 
determined to orgamse public meetings and send delegates to 
Paris. 

THE J apa.nese railways have 206 locomotives, of which 
200 are of English construction, fo\lr 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 engine~, or an 
average of JellS than ten locomotives to a class. 

A PROPOSAL to construct a. railway from Delhi to 
Bbatinda, nod thence to Babawulpore, wa.q made some time since. 
A cnreful survey of the first portion of the propose~ route, .from 
Delhi to Bbatinda, is now almost completed, and, buban Engm_eer· 
:ng says, a London firm bas asked the Government for a concess1on. 

A SERious railway collision occw·red in Paris on 
Wednesday evening. A passenger train from the Conrcelles 
Station was making the circuit of Paris on the Cei_nturo line, wb~n 
it came into collision, near the Charonne tunnel, w1th another tram 
that bad 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, according to Russian accounts, 
Ions been assigned by the Minister of War for the conRtruction of a 
railway, wbiob is intendAd to connect the station of l\1oulta Kara, 
on the transcaspian railway, with the port of Knasoovousk. Jn 
fnture therefore the terminus of this line will be changed, and 
the p~rt of O~un-Ada will be no l<mger used, a11 it bas been 
proved to be inconvenient and even dangerous at times. 

THE L ondon and North-Western Railway Company 
announce that, beginning on the 1st iost. •. refreshm~nt and dir~ing 
cars for first and third-class passengers w1ll be nm 1D the corndor 
train leaving London, Glasgow, and Edinburgh at 2 p.m. each 
week day, and between Loudon and Edinburgh, in . additio~ to 
those now in use between London and Glasgow. Corndor veb1cles 
connected 'vith these dining saloons at Preston will also be run 
between Liverp_ool and Edinburgh and Glasgow, and between Man­
chester and Ed1nburgh and Gl!ll!gow. 

THE 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 
p\lroba~e their dwelling-houses, whether freehoJd or long leasehold. 
The rate of interest payablo by the borrower 1s to be 4 per cent. 
per annum, and the time for repayment is. to spread over a ~uffi­
cient number of years to meet the convemence of the borrower. 
No fees whatever are to be charged beyond the actual costs out of 
pocket, not exceeding two guineas, exclusive of stamp duty. 

SOl\IE newly-designed third-class carriages have just 
commenced running on the extensive railway eystetl_l of the 
Compngnie Paris-Lyon Mediterran,e. They are 38ft. 10 len~b 
and 6ft. 6in. in height, and are provided with slightly slopmg 
seats which are upholstered in horsehair. All the carriages are 
divid~d into seven compartments, of which one is rese~ed for ~be 
use of ladies, and another for smokers. They are furmsbed w1tb 
compressed air bra.ke~, _lighted with gas, a~d a re r:oounted _on t~ree 
axles in order to d1m1n1sb as much as poss1ble all Jar and v1brat10n. 

WE regret to record the death, at the age of fifty-eight 
years, of Mr .. lobo Edward Macnay. who, for the last seven years, 
bas been treasurer of the North-Eastern Railway. He was con­
nected with the old Stockton and Darlington Railway, wbiob was 
absorbed by the North-Eastern, nod of which his father-the late 
Thomas Maonay- was the well-known secretary. Mr. J. E. 
Maonay was, after the amalgamation of the companies, assistant 
secretary of the Darlington Committee of. the North-Eastern 
Railway, and afterwards secretary, there beiDlr for a number of 
years after the amalgamation a seJ.tarate working arrangement of 
the Darlington section. 

In his report to the Board of Trade on the collision 
which occurred on the 27th of May at the north end nf Darlington 
- Back Top-station, on the Nortb-Enstern Railway, Major -General 
Hutchinson says:-" AR the North-Ea11tern Company have never 
applied for or received any exemption from block working as 
regnrds Darlington Station, they have been habitually disobeyio~ 
tbe order, issued in January, 1891, with regard to the present mode 
of working 11 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 e~Utt cabin electrical or mechanical control of the southernmost 
up home-signal worked from the north cabin. H nd 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 
lllgnal at danger. 

FROM the experiments which have been going on for 
the last ten years in the Forest School in Debra, it a_Ppears that 
the Himalayan cypress is one of the most durable of lnd1an timbers. 
Specimens of various kinds of wood, each the size and shape of a 
metre-gauge railwny sleeper, were planted perpendicularly, with 
half their length under ground and the upper portion exposed to 
the atmosphere. Most of them were put down m 1881, and a few 
subeequently at different times. One by one the softer and weaker 
wood'.! disappeared under the attack of rot and white ants, and a 
short time ago, when tbe 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 aojan, which 
bad been exposed for ten, nine, and seven years respectively. So 
far as the experiment went, therefore, Himalayan cyfress showed 
the best result. 'fhe Indian Eng·inuring reports that o the remain­
ing timbers mango gave way in three years, while obir and bill oak 
only lasted for six. It is evident, tberefore

1 
that the condition!! 

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

WHEN the Blackpool, St. Anne's, and Lytham Tram. 
ways Bill came before tho Earl of Morley's Committee on the 27th 
ult., in the House of Lords, con!!ider~tble disoussioo arose on the 
proposal of the chairman to insert the new model clauses drafted 
by the joint committee of the two Houses which sat recently to 
inquire into 11nd report upon the question whether the g rant of 
statutory powers to use electricity ought to be quaUfied by any 
prohibition as to earth return circuits or by any provisions as to 
leakage or induction. The representatives of the National Tele­
phone Company asked that there should be certain modifications 
10 the clauses if adopted, and the representatives of the London 
and Nortb-Westom and Lancashire and Yorkshire Railway Com­
panies, who had "a~reed " clauses in the .Bill protecting their 
v.resent electrical Plstems of signalling, /rotested against being 
deprived of those ' agreed " clauses, an being left to the sole 
protection of the Board of Trade. I n the re'Jult the raHway com­
panies' "agreed " clauses were struck out, and the model clauses 
recommenaed by the committee inserted with the modification, 
the reeult of wbich was to give power to tbe Board of Trade to 
extend, if t hey thought it expedient and re11.1:1onable to do so, the 
three years fixed as the time within which every electricity-using 
company !lbould be required to insulate their systems by the 
adoption of the metallic return before being able to take pro­
ceedings in respect of interference agaiD!!t the promoters of a Bill. 
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NOTES AND MEMORANDA. 
THE 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 tho best and only scaven­
gers possible of the water reservoirs in which tbey dwell; as they 
<'lear away all decomposing animal and vegetable matter, al) ob­
noxious substance~; which there are no human means of removmg. 

ONE of the most remarliable illustrations of progress 
in electrical appliance!> is electrolytic painting. Hitherto, if cop.per 
or other metal bacl to be deposited electrically, a. b_ntb of solu~10~ 
was needed. Now all this is changed, and Eleclnetty says a sh1p s 
hull can he plated as easily as a spoon or teapot. Ins~ad of. a 
bath insolnble snits, ground to a fine /owder and mtxed wttb 
wate~ are used. T his mixture is painte on the metal to be plate~ 
by a Hoe wire brush, to which one polo of 11; dynamo conductor IS 
attached, the other pole being connected w1th a plate. Not only 
puro metal but all sorts of alloys can be used. 

M. RAFFARD, writing to the Societe de Physique with 
reference to the recent proposal for making glass for a rc lante~ns 
corrugated on both side~, mentions that in 1879 Breguet s upphed 
thirty large lamps for the Havre Harbour works. At first the 
lantern glass was painted white : bnt as this obscured the light too 
much, be bad the idea of replacing the ~lass by t~vo sheets of the 
ordinary corrugated glass of com';Derce~ pl:wed w1th tb~ comlga­
tiuns at right angles. 1'be .Blecll"'cal ~ngmee~· ~ys tb11! bad the 
desired effect· the lantern became lummous over 1ts whole surface, 
and the deep ~badows were softened. The only objection is that 
the ground an_d object present ~ slightly mot~ led appearance, . but 
thi!:l inconvemence was of no 1mportance wtth the heavy work 
done in the ~bops. 

SEVERAL novel fea.tul'es of construction will appear in 
the new building of the Manhattan Life Insurance Company, in 
the course of erection in Lower Broadway, New York. The great 
structure as described in the &•ie~ttijic A·merican, will have a steel 
skeleton frame and will tower aloffto an elevation of 300ft. above 
the curb line. 'The snrportiog piers of the building are to be sunk 
to bedrock by what IS known as the pneumatic process. T he 
reason for the employment of this plan is that the soil is a fine s:md 
for a depth of about 60ft.. overlying the rock. It would be a gre!lt 
risk to build so heavy a structure on ~be sand, :l~~ to e?'cavate. to 
su~b ~depth wo~ld very like!~ ~esult 10 undermmm_g ne1gh~ourmg 
bu1ldmgs, espec1ally as the so1l IS very wet. The dJffic~lty 18 to be 
overcome by sinkil'g pneumatic steel caiSSOJ?S, fift~en 111 numbe1·, 
by the same means tbnt are often emplo~ed m laym_g the. founda­
tion for bridges and which was used 10 connectton wttb both 
towers of Brooltlyn Bridge. When tho caiss_ons re.ach bed~ock, tbe 
workmen inside level the rook, so as to gwo a firm beanng, and 
then fill in with concrete, so that the space from tb~ top_ to the 
b~ttom of the caissons is s'!Jidly filled, and _upon. these p1e_rs 10 turn 
w11l be placed huge cantilevers, from wb1ob wtU be bu1lt up the 

-skeleton steel structure of the building. 

TBE metric measw·es are in general use in Russia. in 
scientific literature. They have also been adopted by the Mining 
Administration in nil its publications, while the l?rac:tical and_ com­
merica.J world, the railway and water commumcations engme~rs 
are using the decimal divisions of the Russian sag1me-7 Enghsb 
feet. Professor Petru~>bevskiy, who bas advocated since 1868 tl~e 
adoption of metrical measures, ba.~ published a scheme of metnc 
measures, as near as po~ible to the present Ru~ian mensures, so~ 
to make them easily acceptable to the population. The change IS 
facilitated by the fact that the Russian l:i&.gbne 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 Petrusbevskiy is hoth plain and at once intelligible. 
It is, Natw·e says, that the new sagbne shall be equal to the double 
metre- 0·9374 of the present measure-and that a half sagbne, 
equal to 1m. , shall be divided into 20 versboks-5 em. a re equal 
to 1·1248 of the present vershok. Also that the new versta shall 
be equal to the kilometre-·09374 of the present versta.:-t~e small 
desiatina to the hectare and to 0·9153 of the present des1atma; the 
big cube to 10 cubic metres and to 1·0296 cubic sagboes; the small 
vedro to 10 litres and to nearly four-fifths- 0·0131-of the present 
vedro; the big measure-1000 Utres-to nearly 5-4 ·795- tehet­
veriks ; and finally, the big pouod- 500 grammes-equal to 1·221 
Russian pounds. 

IN a note on the marvellous accuracy of a. battleship's 
movements Admiral Colomb mentions the ship Edinburgh, one of 
the Medite;ranean 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 t.urned an eighth, a_quarter, tbree,-eightbs, 
and half a circle. She was turned three hmes to the nght and 
three times to the left, under the same conditions, at a uormal 
speed of ahout twelve knots. The result was that, including 
all errors of observation, chords drawn from t,be 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 331); for the 
quarter-circle, more than ?.5 yards io 565; for the three-eighths 
of a circle, more than 25 yards in 687; and for the balf-circle

1 more than 64 yards in 716. The angles that the chords formeC1 
with the original course of the !!hip did not vary

1 
for the first 

chord, more than one degree in 13; for the second chorrl more 
than two degrees in 33; Cor the third chord, more than two degrees 
in 63; and for the fourth chord, more tban 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 
vari11tion of only three seconds; sbfl turned the quarter of a circle 
in two minutes and one second, with a variation not exceeding 
five !!econds: she turned the tbree-eightbs 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 bave never 
known this acccuracy of movement controverted by any experi­
ment. It is equally pre!lent in the battleship and in the steam 
pinnace which she carries on her deck. 11 

AT a recent meeting of the Edinburgh R oyal Society, 
Dr. H. R. Mill c<.tmmunicated a paper on tho physical geography 
of the Clyde sea area. He considered specially the question of the 
distribution of temJJerature, discussing the observations made by 
the Scottish Marine Station stnff on the West Coast of Scotland for 
March, 1836, to October, 1888, along with some other earlier and 
later observations made by Mr. J. Y. Buchanan and the Fishery 
Board for Scotland. ln 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 averaj:ro of the temperature of the Channel water was 
2 deg. higher than that of the air of the Mull of Cantyre. 'l'be 
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 
broa.d shallow which stretches from Cantyre to Galloway, except 
at the time of the annual minimum, when it becnme uniform. Tbe 
Channel water mixes there with the water from the g reat Arran 
basin. I n that basin the temperature is the eame from the surface 
to the bottom at the spring minimum in March, the lower layers 
being only aUghtly ofiected during the year-most so at the 
autumn maximum. The surface layers bent and cool rapidly ; 
but the Average temperature of the whole is always lower than 
that of tho Channel, except for a month at tho spnng minimum. 
The maximum temperature in the basin occurs in October. I n the 
more isolated sea lochs, such a.s Loeb Fyoe and Loch Goil, the 
absence of oceanic influence is more marked. Thus in Loeb Fyne, 
though the temperat\lre is nearly the same a.s at other places at 
the minimum period, it is coldf'r during the rest of the year, and 
the difference between the surface and bottom temperatures is 
more marked. 
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MISOELLANEA. 
THE Cleveland Bridge and Engineering Co. ha~ been 

formed into n limited concern, with a capi~l of £26,000 m £10 
shares. They will carry on the business of e~gtneers and contractors 
for and manufacturers of iron and other bndges, and also the trade 
of iron manufacturers. 

AMONG the papers to _be rea~ during: the next se~.sion 
of the 1 nsLitution of Electnca.l. E~gtn~ers, wtll be one on . The 
Electrical Transmission and DIStnbution of Power at N1agara 
Falls," by Professor _George Forb~s, }'.R.S.; an~, a paper upon 
•• The Electric Lightmg of the C1ty of ~ondon1 has also been 
promised by Sir David Salomons, Bart., V1ce-pres1dent. 

AN interesting and important report to the H ornsey 
Local Board bas beeu prepared by Mr. T. De Co~cy Meade, 
M. Jnst. G.E., on the compulsory provis~on of intercep~mg traps to 
bouse and other drainR, nod on the teatmg of new d_rams by wa~r 
test, anci subsequently hy emoke test. T~e ~eport IS accompamed 
by engr11.vings, which illustrate the question m u manner useful to 
the members of the Board. 

AF'fER negotiations, which have been in progress since 
November Jnst, a Special Committee of the Portl!mouth Town 
Council have decided to recommend the purchase of the local water 
supply by the town. 'l'be directors of the company have !educed 
the amount of purchase from £1,100,000 to £1,00!\,000, wb1ch they 
have agreed to take in Corporation 3 per cent. stock. The Com­
mittee propose that, with the consent of the Local Government 
Board, the money should be borrowed and its payment extend 
from ninety to 100 years. 

THE first-class protected ~ruiser Theseu~, noticed in 
this column in our last issue as bemg ready for dehvery from the 
wnrks of the Thames J roo works at Blnckwall, is to be ta~en over 
by a navigating party from B.M S. Pembroke on the 12th 1nst. for 
transport to Chatham Dockynrd, where she is to ~e armed and 
completed for commission, £10,000 having been proVJded for that 
purpose in the Naval Estimates for the current ye~r. The Theseus 
i;; the last of the cn1isers of her class to be dehvored under the 
provisions of the Naval Defence Act of 1889. 

THE reconstruction of her Majesty's battleship 
Monarch the oldest armoured vessel in the Navy, is. p roceeding 
apace at' Chatham Dockyard. As she is to be fitted WJtb ~ew and 
powerful en~nes by Messrs. Maud.slay, So~s, and F1eld, of 
Lambeth th1s will involve the pulhng to p1eces of the stern 
portion, but when completed t<be will be one of the mos~ powerful 
armoured ships of her class. The cost of the alteratiOns to ~e 
mode in her will be close upon £100,000. The Monar~h was built 
at Cbathom Dockyard twenty years ago, and took part 10 the bom­
bnrdment of Alexandria in 1882. 

ON the 2Srd of last month the official inauguration of 
the Maritime Canal of the Basse Loire took place. This work was 
cnmmenced just eleven years ago : but very little progress was 
ronde-except a brisk sta rt-until 1886, as the fund s were not 
over-abundant. }t''or the two following years after that ~ate, the 
undertaking was vigorously pushed forward. Jt was .d tmng t~at 
period that the hardest part of the task was accompb~bed, wh1c_b 
was the construction of the great Migron dam. The length of th1s 
work was close upon three miles, and it was a matter of Rome 
difficulty to make it stanch. An advance of £180,000 from the 
Chamber of Commerce of Nantes in 1889 paved tbe way for the 
speedy and successful termination of the enterprise. 

AN oil launch bas recently been sent by Messrs.Vosper 
and Co. to Sir James Calquboun, of Loch Lomond. Sbe 18 a 
handsome 30ft. boat, built of teak, bas a nice cabin 6ft. lon~, and 
this is continued over the engines, which are placed aft. _This not 
only gives a ~ood cabin, but a 7ft. c~ckpit also .. Ther~ ts 6ft. of 
deck, on wh1ch tho steering: wheel IS placed, wttb vo1ce-tube to 
the engine-room. 'fbe boat IS also fitted so that one man can ~otb 
drive and stee1·. The engine is six brake horse-power, and dr1ves 
her over seven miles per hour. The firm bas now, we .are 
informed a similar boat under construction, and several engmes 
for bon~ being built in various parts of the world, the engines 
being of the Roots type. 

I N their half-yearly engineering trades report, Messrs. 
Matheson and Grant say:-"Tbe decline in trade during 1892 
culminated io the spring of _this year , but since that .ti~e there 
have been signs of recovery m many branch~::s, and th1s lmprove­
'ment seems likely to continue and extend. The fa.lling 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 bad already been arrested by the failures 
of 1891-2, wben the financial difficulties of Australasia reduced 
greatly the purchasing power of all the Colonies and developed 
into tbe bank failures of the present year . Since then Eastern 
trade bas been ernb~~orraased by the uncertainties of tbe silver 
question, which cloud the future. The metal markets bnve been, 
and still are, more unsettled than for many years past. 11 

ARRANGEMENTS have now been completed for the 
Royal Agricultural Society's fifty-fifth annual country meeting, 
wbicb will be held at Cambridge, on Monday, June 25th, 1894, 
and four followin~ days. T he implement yard and dniry will be 
open on the prev1ous Saturday, June 23rd. The final dates for 
the receipt of entries for this meeting will be as under :-Imple­
ments, &c.: Saturday, March 31st, 1894; post entries, Saturday, 
April 7th. Live stock, poultry, and produce: Tuesday, May 1st; 
post entries, Sat\lrday, May 12th. The detailed regulations as to 
the exhibition-not for competition-of implements, machinery, 
seeds, roots, man\lres, and other article~1 and as to the prize sheet 
for live stock, poultry, and produce, wiu not be settled until after 
the recess. The following among other prizes for competition at 
the Cambridge meeting have already been settled by the Council: 
- Fixed oil engines, of 4 to 8 brake horse-power, £50 and £25; 
portable oil engiues, of 9 to 16 brake horse-power, £60 and £25; 
horse-power machine for distributing B01.1illit Bmvlelai.~e or other 
mixture on potatoes, £10; machine for distributing insecticides 
nod fungicides upon fruit trees and bushes, £10; sheep-dipping 
apparatus, £5. The regulations for the trials of oil engines are 
now roady, and a copy will be sent on npplication to the secretary. 

A COMPREHENSIVE scheme for street improvements in 
Londou, accompanied by maps and 11ketcbes, illustrating the 
principles on which the scheme bas been prepared and the reasons 
for their adoption, by Mr. Arthur Cawston, A..R. I .B.A., bas been 
published by Mr. Edward Stnnford, Cbaring Cross. Mr. Cawston's 
central idea is this :-" That a comprehensive scheme, not 
necessarily his own scheme, for the improvement of the streets of 
London, should be devised, and that immediately; that in its 
elaboration the advice of experts most competent to give it should 
be retnined, so that the plan should not only be the most practically 
convenient possible, but that it should secure our existing archi­
tecture being seen to the g reatest advantage, as well as affording 
well-considered sites for future public buildings; that in carrying 
out thiR comprehensive plan, whenever a new s treet dislodges any 
considerable number of our working population, means should be 
simultaneously token for their being housed 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 
purpose during the paet twelve months." Mr. A. Waterhouse, 
R.A., past-president R. J.B.A., says his idea seems eminently 
practical and sensible, and one which will sooner or later find 
favour. I t is to be hoped ~ooner, rather tban later, for every year 
lost in inaction will increase the difficulties of tbe great p roblem 
and the cost of its ultimate solution. 
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SOME MARITIME QUESTIONS. 

THE 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 the President of the Board of Trade, Mr. ~Iundella, 

THE ENGINEER. 

in his speech at the opening me_e~ing, w~en ~e c~ed 
attention to the fact that the Br1t1sh Emp1re, mcludmg 
the Colonies, possessed six ~~on tons of st~~m shipping, 
and four and a-quarter mdhon tons of sailing. vessels ; 
and that our shipping had increased seventeen mill on tons 
during the last twenty years. . 

The provision of docks and harbow·s for _berthing, 
and for loading and unloading the vessels wh10h 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 met~od of 
procedure in France, Italy, and other Contm.et;ltal 
ports a.nd even in America, where all the great marttune 
work~ are under the charge of the State. This fact, 
especially as regards France and Italy, was promi~ently 
brouaht out in ~he various papers that were contnbute::l 
by £;reign engineers on docks and their equipment. _On 
the other hand, the British Legislature, while thus leavmg 
the provision for the develop~ent of the commerc_e of 
the country to private enterpnso, has held a very ttght 
control over the manner in which these enterprises shall 
be carried out. The promoters o~ ~ocks and harbou:s 
are handicapped by heavy prebmmary expenses m 
obtaining parliamentary powers before they can com ­
mence the works ; and shipbuilders and shipowners are 
equally handicapped by stringent ~d embarrassin_g reRU}a­
tions which place them at a great d1sadvantage 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 Newha.ven and Dieppe route, but it 'Yas found 
that the limitations of the Board of Trade bemg 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 new 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 Comp&oonie 
Transatlantique, impressed on the members representing 
the other sections the necessity of deepening those ports 
frequented by passenger ships, in order that fresh pro­
gress might be made in the construction of well-propor­
tioned vessels. It was also 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 261-ft. It was contended that if this could 
be extended to SOft., 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 bas 
already been made towards providing the required SOft. 
No doubt, if this is done on this side, the same depth 
will be given by the Amet·icans 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 
bad been planned and executed a quarter of a century 
ago with a foresight that enabled them to bold a promi­
nent position at the present day. H e a.lmost felt 
inclined to suggest that a resolution should be passed by 
the section over which he was presiding calling on the 
other sections, who bad 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 screws 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-screws bad 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. I n 
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. bead 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 tba.t the saloon can be placed in the best 
part of the vessel. Mr. Doxford, while admitting these 
advantages for the twin-screws, 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 occasion. 

Bearing further on this question of deep water was the 
paper by Mr. Lyster on the "Deepening of the Me1·sey 
Bar." It is unnecessary to refer in any detail to this, as 
we have so recently given a full account of the operation. 
The discussion added very little light on the matter. Mr. 
Conrad, the engineer of the Maas, gave it a.s 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, 
(rom experience obtained in dredging 2,000,000 tons 
of sand from tba.t river, was that the accumulation at 
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the mouth of a river being once removed the future 
maintenance would be small. The opinion expressed by 
Mr. P. de Mey, in his paper on the "Ma~tena.t;lce ?f 
Ports on Sandy Shores," from experience gamed m h1s 
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 pap~rs and dl~­
cussion is that in maritime engineering there 1s no condi­
tion of ":est and be thankful." The continued demand 
is for greater quickness of despatch, both . in tr~nsit and 
in loading and unloading. To accomphsb th1s vessels 
must be made of greater length and deeper draught; and 
for their accommodation deeper channels must be 
dredged, the size of loc~s ID:ust be increased, and the 
depth of water on their stlls m~reased. D.ocks must be 
equipped with efficient macbmery, _Parttcularly o~ a 
movable or floating type, for dealing _w1th ~a.rgoe~ rap1~y 
and economically, and as far as poss1ble dtspensmg wtth 
that most uncertain and unreliable agent the dock 
labourer, and his master the agitator. 

TB!i: PRINCIPLES OF COMBUSTION. 

THE conversion of the potential chemical energy of 
fuel into heat and thence into mechanical work, being a 
process of pri~ary importance to the engineer, to what­
ever branch of the profession he may belong, all new 
light throwu upon the 1·ationale of tha~ process ~us~ be 
of interest to him, and capable of pra.cttcable apphcat10n, 
immediate or ultimate. We therefore hasten to make 
known to an English-speaking audience certain o~ the 
results of an investigation by Herr R. Ernst, published 
as an inaugural dissertation at the Unh·ersity 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. Wben carbon or carbonaceous 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 eA."Planation-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, be 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.g. , about 400 deg. C. (752 deg. Fa.b.)-a.nd 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. Fa.b.) , but the chief product of com­
bustion is still carbon dioxide, even when the a.i.r is so far 
from being in excess a.s 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 
a{)compa.nied by soot in quantity sufficient to horrify a. 
factory inspector, the existence for a reason for the 
discrepancy between the reR.l 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 
to induce the formation of carbon monoxide-a minimum 
temperature bas 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 bums without 
flame, whereas when the temperature is higher, as, for 
example, 1000 deg. C.-1832 deg. Fa.h.-a flame accom­
panies its combustion. I n the former case it burns 
direct 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 
further supply of oxygen with its characteristic blue 
flame. 

Some deductions of considerable practical significance 
are easily drawn from these results. I n 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 described-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 beat from the combustion chamber 
to the material to be heated. There are considerable 
difficulties to be encountered in either courRe. Slow com. 
bustion-tba.t 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 possible layers of the best possible conductors 
between them, and these postulates involve the considera­
tion of questions of chemical action and m echanical 
strength, differmg 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 e. m oment with the production of the highest 
possible temperature. The conditions for the two results, 
so far from being identical, are actually antagonistic, 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 Fa.h.­
results in the fonnation of carbon monoxide, and 
that it is therefore impracticable to bum 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. poin& beyond the solid fuel of a. further 
supply of air, the combustion of the carbon m onoxide 
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 
&be 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 
u~ilisi~g the sensible heat of a producer worked solely 
Wlth a.tr, have been treated by us at length in a. recent 
article, and need not be repeated here. It is enough to 
point out that the truth of our second deduction bas been 
long recognised in practice, and that the producer is pan­
e:rcellence the means now commonly employed for the 
attainment of high temperatures in manufacturing pro­
cesses. Praetice is as much ahead of theory in this 
instance as it is behind it in the fonner. 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 
t~mpe.ra.ture that can be reached by its means is thereby 
dunm1shed. Could carbon be gasified and then burnt, e. 
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 bas alreadv been done. The 
third and last deduction of u'tility that can be 
drawn is that the temperature of a producer should not 
fall ap~recia.bly below 1000 deg. C.-1882 deg. Fa.b.~a.s 
otherWise an undue proportion of carbon dioxide will 
be formed. No doubt the skilled workman in charge of 
produ~rs has long ago settled what is the proper "beat" 
at wh!ch they _should be run, and shows excellent judg­
!'"e~t m regulatmg the temperature merely by his trained 
mstmct, but he would be no worse off if aided in his task 
by the use of a thermo-electric pyrometer, so a.s to insure 
the maintenance of the best working conditions, even 
should his senses momentarily mislead him. In any 
case it ~ould be interesting to ascertain the temperature 
of a. typ1cal 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 advantaae to 
be derived from the investigation of principles for their 
own sake, a. dictum alway s accurate even when the 
utilitarian character of the deductions tba.t may be made 
from ~hem is less obvious than in the case of the present 
expenments, the full fruit of which will be gathered when 
~bey are extended to co!"mercial fuels, and the m odifying 
1nfJuence of less promment constituents determined so 
that generalisations capable of immediate and extended 
application may be based upon them. 

qualify for chief stoker a. man must be a. leading first-class 
stoker of ten years' service a.nd 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, be 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 important 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. AJJ 
leading stokers now serving a re 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 day. Such 
are the cba.nges, made after long expectancy on the part of 
some of the hardest. worked of her l\Iajesty'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 stiU 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. 

under steam in 1833. A duplicate of this model forma part 
of t he Canadian exhibi~ in the World's Fair at Chicago, and, 
following up the prommence thus afforded to the subject 
tbe people of Quebec and Halifax are at the present ti~ 
urging upon tbe Canadian Government the propriety of 
issuing an official publication making clear tho vessel's claims 
to be considered the pioneer steamer on tbe Atlantic or 
"the first transatlantic steamer," and of taking ste~ to 
appropriately celebrate the sixtieth anniversary of the first 
crossing, which falls due this month. In view of the con. 
fusion whiob seems still to prevail in many qua.rten with 
regard to the confticting claims put forward for the distinction 
of having produced "the firllt 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 forwe.rd 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, aetuatmg portable 
paddle wheels, which were used only in smooth water and 
when the wind fa.iled. Tbe wheels were taken on deck 
frequently in the course of tbe 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 propulsion 
in crossing. A more formidable rival for the distinction 
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 naviga. 
tion, this is certainly quite as notable as the achievement of the 
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 so renowned an 
arena for the development of the steamship. The Royal 
William was built in Quebec by a Scotchman named James 
Goudie, who bad served his time and learned his art in 
Greenock. The keel was laid in the autumn of 1830, and she 
was launched in the following 1\fay 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 para.lysis of business attending the 
cholera epidemic of 1832, it was resolved to Rend her to 
Britain to be sold. Accordingly, in 1833 the eventful voyage 
was made successfully without any mishap of any kind. She 
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 tnat crossed 
the Atlantic by steam, having steamed the whole way across." 
In 1838 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 Segunder, was employed on the 
north coast of Spain against Don Carlos. In 1888, the hull 
bei.I:g surveyed at Bordeaux, it was found that the timbers 
were so much decayed that it was decided to build a new bull 
to receive the engines, wbioh bad 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 BordeaUL 
~en all is said, however, the ~yaJ William can hardly 
cla.un to be" the first transatlantic steamer," in the sense 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 tbe Great Western and the 
Sirius, both of which vessels arrived at New York from the 
ol~ ~orld on Uonday, April 2Srd, 1838, and returned again 
mthin 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 
Ca.nadia.?-built Yess~l. This second Royal William belonged 
to the C1ty of Dublm Steam Packet Company, and she was 
despatched for New York by a syndicate of Liverpool mer­
chants on July 6th, 1888, her performances being much like 
those of the Sirius, and less satisfactory than those of the 
Great Western. 

THE LATE ADMIRALTY CIRCULAR. 

OUR ~aval en8'i;neer r~aders will not need reminding of 
the persLRt~ncy With wh1ch 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 ~thers ~n board he~ Maj.esty's ships. Tbe long-promised 
AdmiraltyCtrcular deahngWltb these subjects hasatlength ap­
p~ar~d, and has been promulgated at the principal Naval ports 
Wlthtn the past month. This Circular, after stating that the 
Lords Commissioners of the Admiralty have had under 
cons!deration the provi~ions necessary to meet the increased 
re~uuementsof the eng~ne-room departments in her Majesty's 
shtps consequent on the completion of the vessels built under 
the N~val Defence Act of 1889, goes on to state that the 
follomng changes approved by her Majesty's Order in Council 
of the 15th of March, 1890, have been decided on :-The number 
of fleet, staff, an~ obief engineer:s will be gradually increased, 
and that of engmeers and asststant engineers correspond­
ingly reduced, during the next three years ; the former from 
250 to 280, and the latter. fro~ 487.to 457. The engine-room 
complements of her MaJesty s sh1ps have been revised and 
the ne~ scheme-shown in Mobilisation Return No. 1...:_will 
come mto force as ships are commissioned but will not 
affect ships in commission at its date without' specie.! orders 
from the Admiralty in each case. The total number of 
engine-room artificers' ratings in the fleet will not be altered 
~ut the proportion of chief engine-room artificers will b~ 
Increased by one-fourth of the total number borne, instead of 
one-filth, as at present. Tbe number of chief stokers borne 
in the fleet will be increased, and a new class to be known 
as seco~d-class leading stokers, will be established to meet 
the requuements of the revised complements. The changes in 
the ran~ and pay. for the various ratings are as follows:­
TCI. qual1fy for cbtef engine. room artificer, engine- room 
ass~stants must have served not less than eight years, five of 
wbtch ~ust have been act~al service afloat, and they must 
pos~ess m all cases a. certificate, signed by the ca.ptain and 
engineer office! of the last ship served in, to the effect tba.t 
they are cons1dered tit for advancement to the rating and 
pa.ss the .prescribed eum~na.tion. In the case of en'gine­
room a.rtiticers now servmg who a.re desirous of being 
e.dva~ced . to .the rating of chief engine-room a.rtificer, this 
e:nrmna.t10n IS to be necessary in the case of all who ha.ve 
less than six years' service a.t the date of this order. To 

THE EXPIRY OF THE LAMP PATENTS. 

IT will, perhaps, both be interesting and appropriate at the 
moment t.o refer to a subject which bas long engaged tbe 
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 
patents owned by the Edison and Swan United Electric 
Light 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
~ent has resulted in the shutting down of other lamp works 
rn 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 ~oints. It is understood that arrangements have 
for some tune 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 expec~d that large numbers of cheap English . made 
lamps ~ be put on the market, whilst foreign firms 
are pra.ct1cally ready at the present to deluge us with their 
lamps. It must be borne in mind that the process of manu­
facturin~ incandescent lamps is not an easy one; it cannot be 
learned 1.n a. day, a week or a month- it requires a. consider­
able penod to teaob WCirkmen to make good and efficient 
lamps. Users of the electric light do not want the cheap and 
nasty lamps-they require efficient lamps. They would 
prefer to pa.y, say, Ss. 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 
hours. No doubt· when the patents expire there will in 
many cases be a. rush f01.' the cheap lamps, and for that 
m~tter such a proceeding will be perfectly justified. The 
pnce of Ss. 6d. or 4s. for a lamp costing, according to M:r. J . 
Staats Forbes, tbe chairman of the Edison and Swan United 
Company, only 9d. to produce, seems an extraordinary 
figure; but such a c~arge will n!'t be enforced much longer. 
As Mr. Forbes ment10ned on Fnday last, when the company 
emerg~ . from protect!on, they would be prepared for 
competitiOn. The pnces will be reduced, although to 
what extent does not yet seem clear; but as the 
compa.ny can manufacture as cheaply as any one in 
Europe, they should. be able to sell as low as any other 
makers. However tb1s may be, a diminution in price will be 
wel?Omed, though this would not happen were it not for the 
exp~ of the patents and the consequent competition in the 
busmess. There will be competition, perhaps very severe, 
from home firms; but the prospects of the latter would not 
be regarded as satisfacto:Y unless they produced lamps 
eq~a.lly a.s good a~ those m use, and at the same price to 
wbtoh the latter will be reduced ; but it will take some time 
to turn o~t efficient lamp~, and the la.mp which proves to be 
the bes.t. m ~ctua.l use will predominate. As far as foreign 
competition IS concerned, we do not think there is much 
reasol';l for assuming that it will be considerable. Some 
Amenca!l firms are preparing to introduce lamps in this 
country m a few mont~s. an~ they be:ve some new simple 
forms, but the lamp busmess 1n tbe Umted States is not in a 
very ha.ppy condition just now. The new lamps being intro­
duced have yet to be perfected before they co.n stand practical 
usage ~nd be considered efficient, and for that reason alone 
some tune ?JlUSt elaps~ before competition from that qua.rter 
need be se~ously considered. Perhaps of European countries 
Ge~any 1s the one from which much rivalry may be at one~ 
anticipated; but the possible opportunity of Germany is so 
clearly represented by the following statement as to need no 
co~ment: The statement is from a German electrical 
en~neer. m London! a.nd was made to the Elekt?·otech1'11ische 
Zetlschrijt of Berhn some six weeks ago. H e concludes 
" that. German makers ~nnot place much hope in the 
throWJ.Dg 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 a.u.thorities, difficulties would be encountered 
wb1ch would requne considerable sacrifices." To sum up it 
may ~ concluded that foreign competition will not be' of 
much unpo~ance, that 18J:?ps will be cheaper, althou h 
p~obably ~a.vmg a.. shorter hfe, and that the lamp busin!ss 
will considerably 1m prove; but it will not yet bring us the 
fulfilment of lli. Preece's dream of the "poor man's light. " 

THE FIRST TRANSATLANTIC STEAMER. 

FoR ~ co~siderable number of years an object of profound 
veneratiOn m the rooms of the Literary and Historical Society 
of ~uebec has be~n the model of the Royal William, a steamer 
built at Quebec rn 1880-31, and which crossed the Atlantic 

TUNNEL Ul"l>ER THE GREAT BELT. 

CoPEl\':IAGEN, owing to its isolated position in the I sle of 
Zealand, 1s out off, not only from a portion of Danish territory, 
but from the shores of Schleswig-Holstein and from tbe 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 
!act, during .winter time the water communication is seriously 
rnterfer~ w1tb by the gathering of the ice in the frozen north. 
Zealand 1s separated from the island of Funen by the Great 
Belt, and Funen in its turn is divided from the mainland by 
the Little Belt, which towards the northern part of that island 
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 bas 
bee? s~ted of a somewhat extensive and important charactA!r 
~h1ch 1s now. exercising the minds of the engineers, autbori­
ttes, and ~ap1talists at Copenhagen. It bas for its object 
the establishment of a. direct land communication between 
Zealand and the Continent of Europe. So far as the smaller of 
thes~ tribu~ry seas is concerned, the scheme presents no 
part1cular d~culty, as the transit across the Little Belt might 
be accomphsbed by means of a bridge on the cantilever 
principle. With the Great Belt, however matters could not 
be managed in quite so simple a manne: as its width is far 
~o grea.~, notwithstanding the opportun~ existence of an 
1sla~d s1tu~ted in mid-channel, to be spanned by any 
ordin~ bndge of dimensions hitherto attempted. Under 
the. ctrcumstances, the Danish engineers consider the under­
~ king should assume the form of a tunnel in that portion of 
~ts length which concerns the passage of tbe Great Belt. n 
lS stated that the configuration of the ground between the 
two islands is peculiarly favourable to the construction of 
such a work. The length of the tunnel would be a little over 
eleven miles, and now that the Channel Tunnel Bill baa beeD 
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with.dra.wn, fo~ this session a.t a.ny ra.te, the new project will ha.ve 
a. f~1r field to 1t.self as a constructive experiment. Besides the 
obvtous convemence a.nd security of the proposed new route 
it "!ould shorten th~ distance between Copenhagen a.nd th~ 
mamla.nd very constderably, a.nd also effect a. saving of time 
in .the tra.nsit of bo~b goods and passengers. It has been 
esttmated that tho Ltttle Belt bridge would cost nearly seven 
hundred t~~usand pounds, a.nd the Great Belt tunnel not far 
from a mtllion and a-quarter. A couple of million pounds 
would probably see the whole aftair through, which cannot 
be regarded as an exorbitant amount for a. work of inter­
na.tiona.l interest and importa.nce. 

TAXATION OF FOREIGN MACHINERY. 

WHAT. may prove .to h.e a. v~luable contribution to the rating 
of macbu;tery questton 10 this country has just been made by 
the For~1~-office. It takes the form of a series of reports 
from .Bnt1sh Consuls abroad on exemptions from rating and 
taxatton of manufa.ctories and machinery outside England. 
The reports hardly make it clear that the Consuls have in all 
cases understood. the precise na.ture of the questions addresRed 
to t~em. B.ut, 10 a~y. ev?nt, the information is interesting 
and mstruct1ve, and 1t tS hkely to be employed by the Machi­
nery Users' Association, and by the advocates in Parlia­
ment of t~e exemption of machinery measure in support 
of the rehef movement. Hungary is a peculia.r illustra­
tion of exemptions, which a.re of the nature of boun­
~ies, freedom from taxes on profits, from general 
mcome te.~, and so on, having been granted to new 
manufacton~s for the production of articles not previously 
turned out 1n Hungary, and to the textile industries for 
tb~ir ~xtension. In .Belgium no exemptions are granted, and 
a. stmila.r state of thmgs is reported by the British Consul in 
Berlin ... But the Consul at Dusseldorf seems to have grasped 
the pos1t1on m ore exactly, for be reports that he is unaware 
of a"?y speci a.~ tax.a.tion of machintlry at all. F rom Hamburg 
the mformat1on IS of much the same character. Neither 
ma.nufactor!es nor .machines are rated in Italy, but buildings 
used for mdustna.l 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 occasional special exemptions in par­
tic~~r St~tes or. counties for the local encouragement of 
addtttonalmdustnes. Nothing conclusive is said however 
as t~ any. general exemption, or the applicatio'n of any 
spe01al prmoiple of discrimination in the assessment of 
machi~ery. In France it appears that, upon the whole, 
the~e lS no local rating of manufu.ctoriP.s, the Government 
ta.xmg works and factories, both for the national exchequer 
and for the departments and municipalities. In a. sense 
however, aJl machinery may be said to be taxed in one fo~ 
or other, the so=call~d tax on patents being based on the 
number of macbmes m use, though the movable machinery 
escapes assessment. 

THE ROYAL AGRICULTURAL SOCIETY'S REAPER TRIALS. 

il! accordance ~it~ arrangements previously announced, the 
trials of shea.f-brndmg reaping machines for prizes oftered by 
the Royal Agricultural Society took place last week near 
Chester. The tria.ls 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 Mess~. R. H ornsby and 
Son.s,. Messrs. Massey Harris and Co., and eight other 
exb1bttors, the total n~ber of machines entered being 
twenty-three, and the trta.ls were made in connection with 
~be recent Chester meeting. The following is the award of the 
Judges as a. :esult of the trials of these self-binding harvesters. 
The first p~ze of £50 to exbi~it ~o. 5172, Messrs. R. Hornsby 
and Sons tmproved sheaf-bmdmg 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 
M~ss~y H a.rns Company's sheaf-binding harvester, open end, 
pnce ~5, ~nd No. 5171, Messrs. R. Hornsby and Sons' improved 
sheaf-bmd_ing ha.rves.ter, No. A., price £45, \Vbicb were of 
equa.l ~ent .. Th1s will proba.bly close the competitive trials 
~n th1s subJect for some yea.rs, as a.lthough considerable 
tmprovements have. been made since the last, no radica.l 
changes have been rntroduced. Messrs. Hornsby must find 
prize taking quite monotonous. 

ABRIDGMENT OF PATENT SPECIFICATIONS. 

THE Pa.~nt-offioe is now publishing a new series of illus­
trated abndgments for the period A.D. 1887-1893 the volumes 
being of the size ~f the " Journal," which 'is published 
weekly, and of c~nstderable thickness. We have just received 
~be vo~ume rel~tmg to Class 122, namely, of steam engines, 
rnc~ud1ng details belonging to fluid-pressure engines generaJly. 
Thts, of course, covers other forms of engines, such as 
petroleum, so far as their details specially covered in the 
patents a~e referred to as equally applicable for steam engines. 
These abndgments ~ill prove vecy useful, and are, to say the 
~east, alway~ suffictent to ena.ble inventors to see whether it 
IS necessa.~ 1n any case to consult the original. We could, 
however, wtsh that tbey were somewhat better illustrated or 
that S?ob i.llustrations as there are were better printed. Under 
the ~trect1on of ~ir H. Reader Lack, Comptroller, lists are 
also 1ss~ed llho~rng on what subject these abridgments are 
now bemg pub~sh~d or in preparation. The uniform price 
of the volumes 1s mnepence. 
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. Tn chapter on 11 Ordnance " is most valuable. Cor­
di~ appears to have fulfill~d nearly_ ~ the anticipations 
wb1cb were .expected. of 1t. Conststmg, as it does, of 
~-cot~n dtssolved m acetone, with nitro-glycerine and 
mmer~ Jelly, tb~ two principa.l components, gun-cotton 
and mtro-glycenne, though eminently treacherous in 
thems~lves, prove :vhen combined to be e. singularly safe 
explostve; ~d ~therto the ~xperiments which have 
been made Wlth 1t, especially to ascertain its stabilit 
under the most extreme variations of temperature ha.v~ 
been attend~d with satisfactory results, a.ltho~gh it 
~ut~t be atttted .that great heat is a more severe test to 
1 . an co · Th1s must, of course, be exhaustive! in­
vestlg'l.ted before .cordite takes the place of ord~ar 
powder, but there IS no doubt that both the Admira.lty 
a._n~ the ,War-office e.re fully alive to the im orta.nce J 
s iftmg the matter thoroughly. Another po~t presents 
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itseU ; that cordite is more violent in its action than gun­
powder is an ascertained fact. F rance, Germany, and 
Great Britain have all found difficulties with it, and it is 
generally admitted that n early three times as much space 
is 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. I t is also said that the effects upon small 
arms with this propellant have proved to be somewhat 
disturbing. R umours 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. 'rhe 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 Roy al 
Society. A 4·7io. quick-firing guo was employed. The 
results of pressures, units of heat, velocity and muzzle 
energy were a.s follows :-

l\lenn Volo· Muzzle Gnunmo-
N'atnro of powder. Chnrge pre88uro city. energy. unlt8ofbe4t 

lu lbiJ. in Foot- Foot- tot gromme 
to Ill!. l!le<:OD<it'. tolll!. of explosive. 

--
Service pebble ... ... 12 15·9 1839 1055 720 

Semi·smokeles.' amide 10•5 15·3 2036 1293 821 

Smokele."s bnllistito .. 5'5 14·3 2140 14.29 1365 

" cordite ... 5•6 13·3 2146 1437 1260 

One cannot fail to observe, on examining this table, 
tba.t cordite produces over ordinary powder enormously 
improved velocity and increased muzzle energy, whilst 
the pr~ssures .are great!~ reduced, and the beat developed 
-oons1dered m proporttoo 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 
place, unless it originates in the greater rapidity of com 
bustion of the propellant. For the maximum pressw·e, 
as well a.s the mean pressure, is less with cordite than 
~tb po.wder .. When, however, it is considered that any 
difficulties whtcb result from the employment of this new 
smokeles~ comp?und l?ay be got over by the adoption of 
the Elsw:'ck q?Jck-finng: b~eech and metal cylinder for 
the ca.rtr1d~e, 1t seems mdispensable that the ordinary 
breech-load10g guns up to 6in. calibre should be 
repla~ed. at the earliest. possible moment. A question 
bas, 1t . 1~ true, been ra1sed as to the weight of such 
ammurut10n for ~eld B":lns, but we have little doubt that 
the great reduct10n which would be effected in the num. 
hers 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. 
Cba~er I II., on "Quick-firing Guns," cannot fail to 

arouse mt~rest at a time when both Ca.net and Krupp are 
endea.vourmg to rival the Els\vick firm in their particular 
speciality . F or convenience of reference rather than for 
comparison we append a. statement of some oi the 
ballistics of M. Canet's SO-calibre gun and those of a. 
lengthened 6in. gun which was tried at Elswick in 
J anua.ry of this year:-

Gun. 

I be. 
Caoet, 10cm. 3 ·9", 

80 rol. .. ... .. 43•7 

Do. do. do. 28•7 

Do. do. do. 28•7 

Do. do. do. 28•7 

Elswick lengthened 
6" Q. F. ... .. 100·0 

Do. do. do. 70•0 

. 

k 
lbs. 

20•7 

12•1 

12' 4 

14'1 

·{ 17'0 
11'0 

BrO'I'.'D 
pns. 

Smoke-
less. 

" 
, 

t 
t 

0 
'03· 
~0 :::> -"" 

2211 

3307 

3366 

3287 

3231 

3711 

. 
~~ c:l~ :g 

.! :~ ;: ., 
~;::J ""'f 0 

llo 

ft..t. Tons. 

1481 16'4 

2176 18•3 

2255 19·6 

2150 16·6 

7238 { Not 
6685 known 

• At~sumed to bo 17 lb. t Believed to be smokeless. 

. It will be observed that the effect of screwing on a. 
ptece to the muzzle of the E lswick 6in. quick-firer bas 
been to raise the velocity from 2694 foot-seconds to S711 
foot- seconds, and the energy of the 100 lb. projectile 
from 5038 !oot.tons to 723S foot-tons. Krupp's formula. 
for penetra.t10n a.t these high velocities, wbtcb appears t o 
be more. correct than the English one, gives 27·1in. as the 
perforat10n of wr'?ugbt iron for this amount of energy. 
Not so bad for a 6m. gun I As we can never believe that 
M. Canet. is serio~s in his attempt to thrust upon us a. 
gun of etghty calibres, a weapon which is more fit for 
a. m~seum of scieoti~c toys than for the exigencies of 
servtce,, we merely gnre the results obtained with it 
presummg a.t the same time that its life would be ~ 
short and merry one if it were often fired with a. 
cha.rge .of 14·1 1~. of ~mokeless ~owder. His ordinary 
l~-cent1metre qUtck.firmg gun, which exactly corresponds 
Wlth the Elswick 6in., bas only a muzzle velocity of 
2460. foot-seconds, against the 2694 of the ordinary 
Enghsb ~· and an energy of only 3704 foot-tons to 
compare Wlth the 5038 produced by the latter. H ow in 
the face of these figures Canet's guns can be said to 
equal or SU:J>S.S~ those of Sir W. Armstrong, Mitchell and 
CoJ?pany, 1s dtfficult to conceive. The sole advantage 
wb1ch the former can be thought to have possessed was 
th e e.rrangeme.nt for ~pening the breech by a. single 
ruov~ment, whtch certamly is done, but by a m echanical 
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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 
c losing handle, which shuts or opens the breech in one 
movement, at the same time automatically raising the 
striker to fire the gun. The new nava.1 12-pounder quick­
firing guns will be thus fitted. 

Part IV. of the Annual is, perhaps, as va.luable as any 
other portion of the work, though, from its statistical 
character, it cannot be read with quite so much facility. 
The 12io. breech-loading steel and wire gun of a. n ew 
design, intended for the armament of the new battleships, 
spoken of in the First L ord's Memorandum, is a. 
w eapon around which the greatest interest concentrates. 
Wire strapping or ta.peing, as at first practised, was a. 
rough expedient, and the coils were so imperfectly la id 
that it is doubtful whether the radial strength given to 
the breech was not more than counterbalanc~d 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. Tbe tape, which is of the finest ductile steel , 
with a. longitudina l 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 le~er 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 s e.y, 
tightens the wire or tape perfectly, and the edges are 
dri,·en together as the process goes on with a. mallet. 
The wire or tape is fiat, about "f1kin. thick, and i\in. 
wide. An enormous quantity of it is now being con ­
stantly used at the Arsena.!, Woolwich, and piles of little 
circular bundles of this singular-looking material surround 
the gun factories. A 12in. gun requires, we understand, 
m any 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. reBmne of which appeared in our 
previous notice, and which bas been brought up to May, 
1S9B-is not the least instructive item of P art IV. .By 
an oversight we omitted to include in our list of 175 
battleships and cruisers, nineteen look-out vessels, in· 
eluding the Iris and Mercury, Blanche, B londe, Archer, 
an? Bellona c lasses. Against all these most important 
adJuncts to a. Beet, the French have only six ships , and 
the RussiMs none a.t all. 

In C?nclusion, 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. " ' e consider that Lord Brassey has, how­
ever, acted loyally to his country in emphasising our 
wo.nts 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 cruisers which 
could compete-severally-on equal terms with the 
Russian Rurik or American New York, either a.s regards 
armament or protection; with the French Dupuy de 
Lo~e, as regards. immunity from high-explosive s hells; 
or Wltb the Argentme N euve de Julio, or J a.pa.nese Yoshino 
as regards speed. In point of fact, either of these vessels in 
their own peculiar element, could crush with overwhelming 
gun-power, destroy 'vitb high-explosive shells, or steam 
around and tickle at their pleasure, either single vessels 
or small combinations of similar classes in our Beet. 
The ~a.ys have gc;m~ by when twenty different battleships 
or f.nga.tes set sail rn company a.t a. speed which scarcely 
va.rted ba.lf a. knot in each, .Provided they had all the 
same force of wind. It IS incredible that such a. 
treme.ndous powerful. s teaming, fighting, and destroying 
machme as the Rurik, with its four Sin. sixteen 6in 
~nd six ~·7in. guns, its lOin. armour, and is;t knots-o;: 
mdeed, ~ the latest design 20 knots-of speed, should 
be hand_tcapped by the company of half-a.-dozen inferior 
vessels m taking up a position on acti~e service. Clearly 
other tactics will be adopted. As the knights of old 
superbly moru;tte~,. and clad .in a. complete panoply of 
arm?u.r, often mdlVIdually deCided the issues of a battle 
by ndmg amongst and cutting down the common horse 
and. foot soldiers of the enemy, so will the swift and 
te.rnble armoured crui~ers be employed. Avoiding action 
w1th a. ~ee~, th~y wip hover upon the fia.nks of the 
enemy, smkmg his cru1ser~, and destroying, with superior 
arn;tament and ma.nceuvnng power, individual vessels 
wb10b may be overtalten. We ca.nJlot too importunately 
urge. upon our Government a. reconsideration of our 
requrrements, both as regards swift armoured cruisers 
and. torpedo vessels. With this homily we conclude our 
no~1ce of a. work the value of which cannot be over­
estrmated. 

Hwt. 
and Co. 
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BLYTHE ' S HAY AND STRAW PRE SS 

F I C . e 
BLYTHE'S TIAY AND STRAW PRESS. 

TRE press illustrated by the engraving above was exhibited 
at the Chester meeting of tbe Royal Agricultura.l Society. 
The fra.mework 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 band lever, shown in Figs. 1 and S, and a final 
compressson under greater stress by the band 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. 

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

va.rying pressure upon it. In the lubricator illustrated th' 
p ressure upon the lubricant is obtained from a spring, thP 
g radually decreasing pressure f rom 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 is to be the scene of an International 
Exhibition from May to October, 1894. The exhibition will be 
d ivided into fourteen group". Chemica!JJ and their manufacture, 
and electricity art~ both sepamte groups. 

MR. S. W. BLYTHE, INGATESTONE, MAKER 

.., I 

~,...-

F I C. I 

WICKSTEED'S T"CBE EXPANDERS, TUBE 
CUTTERS, AND BEADERS. 

THE 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-f~eding, as .the act!on 
of turning the mandril one way t1ghtens 1t up, wh1le turmn.g 
it be.ck instantly releases it. 'l'he whole body or roller case IS 
cut out of one solid piece of steel, thus entirely d~ing away 
with the loose collar and screws at the end, "h1ch have 
caused trouble. The rollers are put in their places from .tb.e 
inside and prevented from falling back when the mandrills 
removed by removable wires securely. placed behind. the 
rollers at one side of the slot. These wrres have no stram on 
them whate"er, 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 cas t steel. The 
mandrils are made with square ends-to be worked with 

F ig. 2 F ig. 5 F ig. 6 

F ig. 1 F ig. a Fig. 4 

ratchets, which is tl:e best way- or with the ordinary round 
bead with holes in it. In the engravings the plain expander 
for ordinary work is shown at Fig. 1. The machine or tool 
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 
the action of tho intema.l 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 by 
Messrs. C. Wicksteed and Co., Kettering. 

F I C . 3 

ELECTRIC LIGHTING IN HUDDERSFIELD. 

Ox Saturday evening the Huddorsfield Corporation's Electric 
Supply Station was officially opened and the supply of the electric 
light commenced. The Brush Electrical Engineering Company'• 
contract for plant and underground mnins was £~,.640, and. othe"' 
brought this up to a total of £".29,693. The bwldmgs, wh1ch are 
now completed, have a frontage on St. Andrew's-rond of llift., 
and extend back 108ft. , the engine-room Leing 105ft. long hy 50fL 
wide and the boiler-bouse 105ft. by 54ft. ; the chimney, which i~ 
200ft. high bas an inside diameter of 6ft. The station bas been 
built to co~tain machinery for supplying light equivalent to 40,COO 
eight-candle power incandescent lamps, and the office nccommoda· 
tion and s torage room is ample to meet the demands of fttture 
extensions. 

The machinery already put in will provide for 9000 eight-candle 
lights, but so great bas been the demand for the supply of electric 
lighting in the town ~bat it has been !lecessary ~ doubl~ the 
capacity of the macbmery. The electnc generating machinery 
consists o( three high-tension alternating current plants having a 
total output of 250 units. Four boilers of the Babcock and 
Wilc:>x type have been fixed, equal in the aggregate• to 80(). 
horse power. These supply Rteam to three fine compound vertical 
condensing high-speed engines, made by the Brush Company, at 
their Falcon Works, which drive three Mordey Victoria altenu­
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 generating 250 units, and equal to the wbcile 
of the present plant. This will also Le supplied by the Brn;,b 
Electrical Engineering Company. The steam and feed pipes are 
arranged upon the ring system, all the valves being of Hopkin· 
son's make, and the exhaust pipes are arranged so that the 
condensing plant may be used, :>r 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 th:~t 
the alternators are ~upplyin~ the energy at the pressure of 2000 
volts in parallel, the quantity being measured by Shallenberger 
meters as it is condncted 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 
London. These mains snpply four transformer stations, which 
have been erected in central positions with the alternating current 
at a pressure of 2000 volts, 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 Jow.tension main~ 
in the principal streets of the town, from which the consumers are 
supplied. 1'be length of the primary mains laid is 3495 yard~; 
length of conduits for carrying the mains, 14,526 yards; and the 
length of low-tension main.q, 9500 yards. 

With regard to the cost of the electric light, the charge made by 
the Corporation for the supply of electricity will be nt the rate of 
6d. per Board of Trade urut. 

At about six o'clock on i>aturday evening the members of the 
Electric Lighting Committee and n few others ns..«embled in the 
engine-room at the supply station, and after the machinery bad 
been inspected, the Mayor-Alderman R. Hirst-Aiderman Brigg, 
and Alderman Haigh each started an engine. 

The ceremony over, the company returned lo the committee 
room, where the toast list was gone through during a coD\i,'ial 
evening. CounciJJor Garton pre.~ided , and those also pre<ent were 
the Mayor ; Aldermen Brigg, Glendinning, Haigh, Heppenstall, 
J. J. Brook, and Stocks; Councillors Marshall, Holland, T. Brook, 
Longbottom, Sterrv, Munroe, J. W. Sykes, E. Mellor, and J. I. 
Brierley ; Mr. H.' Barber, town clerk ; }Ir. A. B. Mountain, 
borough electrical engineer ; Mr. William Owen, deputy town 
clerk; Mr. W. R. Herring, gas engineer and manager; Mr. A. 
Garton, 1\lr. W. M. Mordey, chief electrician to the BniSb Ele<:· 
trical Engineering Company and inventor of the Mordey Victoria 
alternator ; nnd Mr. S. A. Mahood, engineer-in-chnrge during the 
erection of the plant. 

CHICAGO is n ow being in\'aded by people in want of 
work. On the 31st ult. a thousand of the miners who were reduced 
to idleness by the clo!ling of the silver mines in Colorndo arrived. 
Labourers from the Chicago fnctories are daily being added to the 
ronks of the unemployed. 
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THE NAVAL MAN<EUVRES. 

AFTER the preliminary week's cruise, the contending 
forces put into their respective ports and completed with 
coa.l. The time for this operation varied, but by Wed· 
nesday, July 26th, the four fleets were practica.lly 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 fa.ll 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 
Bereha.ven and Torba.y, having practica.lly 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 Torba.y Fleet, and having 
defeated it by superiority of numbers, could then amalga­
mate with his other squadron from Blacksod. Thus 
reinforced, be was powerful enough to turn and meet the 
Torbay Fleet with ~every prospect of success. But if be 
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 coming 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 Lamla.sh 
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 encounte\'ed by the Berehaven fleet. This 
made its way north, skirting the Irish coast, until it 
stretched away to the I sle 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 Lamlasb squadrons had already met, and 
were proceeding north, hoping to fa.ll upon the Blue 
Admiral before he was thus reinforced. Such was the 
rapidity of the Red Admiral's movements, that although 
origina.lly 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 hea-ding 
south. Such was the position of affairs when the day 
broke on Saturday morning, and disclosed to each 
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 bad gone from the 
Red side. Blue bad more cruisers, while Red possessed a. 
tiotilla. of torpedo catchers, which the other side wa.s with­
out. Though Admiral Fairfax had twenty-~;ix vessels to 
t\~enty-one com~ande~ by Admiral Fitzroy, the superi­
onty of the latter s cru1sers counterbalanced the greater 
numerical value of the Reds. Thus there was no reason 
for either side to refuse. a conflict. To avoid being taken 
a.t a. disadvantage, and meet the onslaught of Red, 
Admiral Fitzroy turned towards his adversary, who at 
that ~o~et;lt. open.ed fire from his leading s~ps. Both 
were m diVlstons line ahead . The resu1t of th1s evolution 
on the part of Blue was that the contending fleets passed 
parallel to each other a.t a. distance of about 3000 yards, 
and the engagement became general. It wa.s a ma.rnificent 
sp~c~acle, the meeting of nearly fifty warships engaging in 
m1m1e 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 io 
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 
liD:e full advantage could be taken of the guns of every 
sh1p, whereas the Reds, being in two divisions had some 
of their gun .fire impeded as regards the o~ter ships. 
~1ore?ver, the single line ahea.~ could quickly be turned 
wto ~e abreast, when the shtps would be in a. position 
~ utilise the ram. Observing this, Admiral Fitzroy 
s1~alled to his fleet to .turn ~ight points to port together, 
whic.h brough~ t~em lfl tb1~ . formation, and had they 
contwued while w th1s pos1t10n, 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 F leet ha.d now 
for~ed ahead so much that only its rear ships were in 
actton. As these consis~d chiefly of cruisers they must 
have suffered severely. Shortly a.I~rwards the distance 
betwe~n th~ two fleets increased, and the engagement 
was d1scontmued. Though the cruisers took part in the 
battle they were not advantageously placed. Such 
vessels should be clear of the line of ba.ttle, a.nd beyond 
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the range of craft so much heavier than themselves. But 
on both sides in this action 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 
period of the adion nearer to the enemy than the 
battleships. 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 t he action, both sides put into ports 
belonging to territory a.llotted 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 actua.lly 
struck, which gives a. great advantage to the Blue Fleet; 
but details of these operations must be reserved for a. 
future occasion. 

I NSTITUTION OF MECHANICAL ENGINEERS 
AT MIDDLESBROUGH. 

THE 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, a.nd 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, wa.s 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 district 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, a.nd 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 11 cold, smoky, but not a.Uogether 
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 meta.llurgica.l 
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 l\ifechanica.l 
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 11 Recent Developments in the Cleveland Iron and 
Steel Industries," a.n 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 finish~d ~t one p.m., when the meeting wa.s 
adJourned. Constdenng 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 
r~a.d by a.ll who take an interest in the subject, it is a. 
p1ty that a.ll papers a.t the summer meetings, or at any 
rate, those which do not require illustration, cannot be 
11 taken as read." 

The discussion on Mr. Head's paper wa.s opened by 
Sir Lowthian ~ell, who said .that it .was a most complete 
account of the l.l'on a.nd steel mdustnes of Middlesbrough. 
He added that some makers bad a fixed idea. that certain 
irons were fitted for certain purposes. Amongst others, 
the late Mr. Ritson always had that opinion. The fact, 
however, wa.s 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 a.ll iron :was alike, and that the difference in quality 
must be attnbuted to the presence of meta.lloids-o!ten 
in minute quantities. H e thought that a.ll iron would 
eventua.lly be made by the pneumatic, i.e., open hearth or 
Bessemer process, and that nine-tenths of the so-called 
steel wa.s really only homogeneous iron. With regard to 
the alleged greater liability of steel to corrode Sir 
Lowthian s~id th~t they now were using steel entireiy for 
the locomottve boilers of the North-Eastern Railway a.nd 
mig.ht have added that some thousands of portable 
engmes have been made with it. It wa.s true that 
occasionally a. boiler would corrode rapidly a.nd un­
accountably ; but, for one that would do so a. hundred 
would not. He consid~red that inferiority of quality wa.s 
due t? the. pr~sence m t~e ste~l of some particular 
mater~~l whtch mterfe~ed ettber mth the tenacity or the 
durability ; and that 1t was their business to find out 
what this material was, 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 ve~y ~1ldest steel w~~d not compare with the best 
Yorkshl.l'e uon. All a.dd1t10ns of metalloids made steel 
brittle, and t~ere wa.s no fibre in steel, unless you added 
a. large quanttty of sulphur. which wa.s not desirable. 

Mr. Cochrane disagreed with what the author said 
about the pow~r .of production of blast furnaces being 
a.ffe~ted by t~el.l' mternal shape. H e considered friction 
agamst the stdes took up most of the strain, and com­
pared the pressure of a charge in a furnace to t hat of a 
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man climbina down a chimney. H e admitted that 
Messrs. Ha:don and H owson had made an improve­
ment a.t the Newport I ronworks, but denied that it was 
caused by the change in the shape of the f.urnace. H e 
then gave details of the wear of a £u:nace wh1eh had been 
in blast for eighteen years, and satd that the members 
would see it when they visited the Ormesby Works on the 
following afternoon. He warned the members tha~ they 
should judge of the wear and tear of a furnace by dimen­
sions taken whilst it was a.ctua.lly a.t work, and not after 
it bad been blown out. 

Several speakers disaareed with Mr. Cochrane's theory 
of the angle of repose ~f the charge in the inside of a 
blast furnace, amongst others Messrs. Rawdon a.nd 
H owson. 

Mr. Rawdon described the change which they had 
introduced into the furnace linings at Newport Ironworks. 
In their furnace there a.re really three boshes instead of 
one, the upper being much the largest. This is high ~p 
above the melting zone of the furnace, and they cla.1m 
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 furna.ce they could 
do 40 per cent. more work than 'vith a smaller furnace, use 
1 cwt. less coke per ton, and make a better iron. 

Mx. Cecil inquired what the pet formance of the 
Newport furnaces had been before the ne\': plan wa.s 
tried, a.s if they were not equal to others, for mstance 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 wa.s, 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 ha.d now been using 
mild steel in the dockyards for nearly twenty years. 
At first the smiths thought they could not weld it, 
a.nd wanted to be allowed to use iron filling pieces, 
but now they could manage it very well, especi­
ally the younger men. They bad ships eighteen years 
old, whose bottom plating was of steel tin. 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 t rouble 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 a.t the N ava.l E xhibition two 
plates had been shown, one of iron, the other of steel. A 
charge of gun-cotton bad been exploded against each. 
This completely shattered the iron, but only dished t he 
steel. 

Mr. Wicksteed said that his firm always had their 
racks full of best Yorkshire iron, costing 17s. or. 18s. a. 
cwt., and they had to continue to use it 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, which ha.d a. great 
affinity 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 H ead'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 
baste steel, when copper became so dear a. few years ago ; 
but these did not answer, a~d they ha.d been obliged to 
revert to copper. He had smce beard 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 mshed to pomt out to Mr. Cochrane that with coal 
bunkers having only a. 2ft. 6in. aperture, there was no 
difficulty about regularity of flow, a.nd that the same 
thing happened in bins of iron ore. He considered that 
the fused matter would act as a lubricant. 
. Mr. Jeremia.? H ead stated that he ha.d very little to say 
m reply. W1th regard to the controversial matter 
speakers had practically answered one another. No on~ 
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. R awdon 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
den~ called on Mr. Richard Grigg to read his paper on the 
" M1ddlesbrough Salt Industry." There was a.n interest­
ing discussion, of which we must reserve t he account t ill 
next week; and then Mr. A. L. Stea.venson's paper on 
"Electric Rock-drilling Machinery," a.nd Mr. George J . 
C~a.rke's paper on "Engineering Improvements of the 
R1ver Tees, ' were read and discussed. 

The President announced that Messrs. Dobson a.nd 
Borodin's pa.p~rs would have to be postponed till the 
autumn meetmg. In the afternoon iron works east of 
Middlesbrough were visited, and in the evening the Institu­
tion dinner took place at the Royal Exchange. 

(To be continued. ) 
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immediately derive, E = J Q 4l~l-+t~1 , Carnot's expression for the 

maximnro power obtainable from the quantity Q of beat. The 

THE A'ITEMPTED STOPPAGE OF THE MANUFACTURE 
OF COKE. 

matics are an effective substitute for brain ; in point of fact,_ much 
superior for transacting our thinking. 'Ybereas .I?atbematrfu a re 
a special process of reasoning, ~or m~king ~xp~crt the tru ur~r 
noosense involved in the assnmptioos wtth whrch1 m large ~eas . ' 
instinctively from former experience, mankind set oat tn th~tr 
investigatioC.:S. Hence, mathematical deductions are not nece:'!Sarily 
consistent with common sense. Anoth~r shape o_f the d~luston; a 
fact traoslated into abstract mathematical notatio!l ; ~bl.S notation 
can be substituted for the fact. Whereas, the notation madequately 
representing the fact, there may be points of view from which the 
assumption is quite erroneous. The possessed. may. ev~n C 
altogether out of the unive':'e into the ·~fourth dtmen~on, w bre 
be is not amenable to ordrn!lry rea.s?mn_g ~~d speec~ , ~,d, I e­
Jieve bas then to be commurucated Wltb m qusterruons. 

111 V2 
• • ed" tel t sf d til rica part, Q2 = 

2 
-

772 
l.S rmm ta Y re- ran orme heck 

UNDOUBTEDLY the attempt to stop the manufacture of 
coke in Yorkshire is one of the most important features 
connected with the coal crisis. Tbe blow intended to be 
dealt will, however, not be so heavily felt, inasmuch a.,s ma?Y 
of the coke burners would ha.ve to give fourteen days notice 
from Wednesday or Thursda.y last. In the meantime a. .la.~ge 
tonnage of coke will, doubtless, be manufactured at collienes 
and works where they have good supplies of slack and smudge 
on hand. Own~rs of bla.st furnaces will, it is expected, not 
be able to continue work for a.ny lengthy period if prices 
increase. 

The stoppa.ge of the coke bu~ers will. have a serio~s effect 
on the iron trade of North Lmcolnshrre, Derbyshrre, a.nd 
Northa.mptonshire, most of the smelters drawing their 
supplies from South Yorkshire. Already there are not 
wanting indications of the effect of the stoppage on the 
Frodingha.m district. Messrs. Cliff and Co. are reported to 
he damping down three of their furnaces, and o~bers are 
likely to follow. The Appleby Iron Company, which com­
menced operations in 1877, are reported to ba ve several 
weeks' supply of fuel on band, so that in all probability they 
will work on for some time. Tbe 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 this is not done, and the furnaces are 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 
eJready met the Durham owners with respect to the carriage 
of coa.l, and circulars are now current in South Yorkshire 
soliciting orders of N ortb 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. 
Tbey never asked for that. They struggled to establish a. fair, 
just, and reasonable rate of wages, and having accomplished 
that, will fight campaign after campaign ii 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 coa.lowners 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. Tbe British public, as usual, was ground 
between the upper and the nether millstone. Tbe colliers' 
40 per cent. bad 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 coa.l supplies are cut off, both coa.lowners 
and coal merchants make the householder pay all they can for 
their needs. Neither the one side nor the other appear to con­
sider the customer. His business is to pay, and he is doing it 
now. Tbere 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. 
grip of their men, or when Federation was so widely spread 
and so deeply-rooted. The men have been thoroughly 
indoctrinated with this ca.rdina.l creed :-" The employers 
have thrown away their profits by senseless competition 
amongst themselves ; that is no reason 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 ga.me 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 be believed in was the sliding scale 
that " always slid upward." . 

LETTERS TO THE EDITOR. 
(We do Mt hold 01.tr1tlvu rup<mlible for t.ht opinion& of 01.tr 

corr~.) 

ON CARNOT'S FUNCTION OF THE TEMPERATURE. 

Sm, If not bononrable, certainly humorous, mention is often 
made of that unlucky playwright, matter for whose tragedy fell 
s~o~ of the. quantity required for tb~ customary number of 
diVl.Slonl!, owrng to the awkward fact, m the early acts, all his 
characters were killed off ; and, although a properly constituted 
drama was justiDed in assuming the co-operation of at least one 
energetic ghost, for the stage to be wholly occupied by "spooks " 
waa felt to be a. disregard of the unities, to which dramatic critics 
would, certainly, be bitterly hostile. 

The difference between Mr. Donaldson nod myseii, as to Carnot's 
function seems converging to a like dilemma. Mr. Donaldson's 
orinion ~ing differences of opinion with himself, "are not worthy 
o serious ~nsideration," and the tbinki!lg on the matter, of Carnot, 
Joule, PolSSOn, Thomson, &c., for tbetr own credit would better 
have been "unthunk :" by strict mathematical methods be bad 
demonstrated;_ the said f~nction "was an utter absurdity." With 
parallel audacrty I subrort: the statements of Rankine, Clansius 
Donaldson, &c., in the shape they are presented, ought never ~ 
have been advanced at all, as they are manifest unfounded mis­
representatioos and frivolous objections, which do not affect 
Carnot's reasoning. So here is a cleared space wherein to career 
on our respective bobbies, and administer sounding whacks to each 
other. Dry facts banged in mathematical bladders-scottice 
"bletbers," which bas another idiomatic and expressive meaning­
make much noise without serious damage. Some one bas asserted 
"thoro are mathematicians and mathematicians "-an oracular way 
of stating there a re masters of mathematics, and also persons 
m~tered h>: their matbet?atics. lf!le ~tter categ~ry, not 
unJustly, bemg charged wttb sopplyrng illustrations of the 
apothegm, "grea~ mathematicians are ~or philosophers," and 
also held responSible for a current belref. The title mathe· 
matician, is a. synooyme for a "soft impeachment," 'such as 
being a poet, or b.a.ving taken to drink. One s;rmptom of 
this demoniac po8Bession is, where we find the delUSion : mat.he· 

Lo~g after the death of M. Sadi Carnot, an b~n~st savant,. M. 
Clapeyron, rescued the ideas of the former from obh~on by p~bltS~­
ing a mathematical commentary thereon. I n the rntroduction,_l.S 
stated "The idea taken for his researches appears to me fer~e 
and in~ontestible; his der:nonstra.tion~ a_r~ founded on _the absurdrty 
which arises from admittrng the po~~brhty.of produ.crng absolute!Y 
either the motive power or the heat. A~am, refemog to a certa.r,n 
deduction "a quantity of action (the French. term for Newtons 
actio agentu the vi11 mt'a of Leibnitz, or ~chante potoer of Smeatodn) 
-would therefore be produced, whrcb would be create , 
absoluteiy, and witiwut cotuntmf.lion of htat-a~ abs';lfd results 
which would implr the po~rbilit>: of cre11.ti~g ertber force 
or beat in a gratuc~tous and rndefirute manner. M. Clapeyron 
adds, " It appears to me that the impos:'ibility of such !1 r~~ult 
might be accepted as a fundamental ax1om 10 mecbamcs. I 
think in the Hebrew Bible M. Clapeyron might have found that age, 
before this axiom bad been applied to tb}ngs in ~eoe~, ~od not to 
mechanics merely. But M. Clapeyron~ practr~ mstincts as a 
mining engineer and profound matbemati~ attainments, seem to 
have been alike, inadequate, to enable him to comprehend the 
notion. The foregoing simple and direct statement-:; ought to bav,e 
been exactly reversed, and tbll.t b~ ought to_have wntten : Carnot s 
principle is, beat does work wttbout bemg expended. At a~l 
events Dr. Rankine and Professor Clausius, long after, asserted thl.S 
to be ihe case. Not to wrangle over the f~ilings of the dead,. of 
one living and eminent mao, .Lo~ Kelvrn,. ~rofessor Clausrus 
positively asserts : " H e still mamtams the posttion of <?arnot that 
heat may do work without any ~baoge ?f the qll!lntity of heat 
taking place" ("Clausius on Heat, Browns translation, page 3~3). 
On personal knowledge, I assert the position of Carnot and ~bing 
of Lord Kelvin are precisely alik~, and to _the ~ffect : T?e r?ea of 
obtaining power without expendrog beat rmplies a pby8lcalrmpos­
sibility, and the ~otions tberea~~nt, impu~d to ~hem by _Professor 
Clausrus are ludtcrous absordrttes, for wbrcb eXl.Sted, nerther now 
nor at a~y time, any bll.Sis of fact. 

Next, as to Mr. Donaldson, refer to his paper, T~E EN~TN~ER, 
May 5th, 1893, page 391. We find a correctly stated mvestrgatioo: 

" . ·. area A B C D = T ; t P2112 log. &, as the resultant external 

work given out by Carnot's reversible !oirne, ~ the different stag~s 
of the cycle could be carried out. as descnbed by .Maxwell, m 
accordance with Carnot's theory of heat." Next, refer to a. paper 
entitled "Synthetical Investigation of the D'?'ty of a Perfect 
Thermodynamic Engine, founded on the Expansron and Cood.eosa­
tion of a Fluid, for which the gaseous laws hold, and t~e ratio (~) 
of the specific beat under coostant pressure to the specrfic beat rn 
coostant volume is constant; and the modification of the result by 
the assumption of Mayer's hypothesis." ("Royal Society Tran.sac-

tioos, 1852. ") This result is given as, M = ~ (! i ;) = P V log.~ 
which, though written in a different notation, is exactly the same 
as quoted by Mr. Donaldson. 

Thus E (S - T) = S- T = T - t and PV log. v, =p .. v2log.b. 
l +ES l+S T V • Pa 

E 
It is stated, 11 this result involves no hypothesis other than 
mentioned in the title. If we now add the assumption of Mayer's 
hypothesis, which for the actual circumstance is-

p V log v, = J R we have M = J HE (S - T) J H t, - l2 ." 
. 'V ' 1 + E S 461 + l 

Note, here tr and t 2 a re the Fahrenheit scale temperatures, an~ 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 inveRtigations, fully confirmed by experimental 
facts, are supposed ll.S rendered absurd, on the strength of the 
rigmarole statements, b,Y which is intruded into the problem a. 
fictitious absurdity, wbtcb be names "beat substance," and a 
co-ordinate whimsicality "beat 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 conld not a ffect its temperature, if it were totally devoid 
of beat substance." This clotted ooosense, in no shape entered 
Carnot's theory! Observe: it assumes four things as dealt with, 
viz.:-{1) Mechanical work, (2) operative snbstance, p) temperature 
of ditto, (4) beat substance. Corurider Dr. Maxwell s statement:­
" Heat may be transformed into something which is 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 e/lllt'1la I This 
could only differ in quantity, and the one could always be stated 
in terms of the other. So that, instead of beat and work, two 
things, by determinable law of equivalence, we could write beat 
or work, and have only one thing, not two, to deal with. Tb~n, as 
to" heat substance." This is a fiction, intruded into the problem 
by a gentleman who shows himself cognisant of its utter 
absurdity ! Yet,. koo~n~ its falsity, insists _on its recognition: as 
an end towards rnvahdntrog certam reasonmg, on the mistaken 
&upposi tioo of his ability to substantiate some kind of connection 
between it and tho reasoning to which he objects. This is not 
science, but a reprehensible and stupid artifice. I nstead of four 
things, we have only two:-(1) Operative snbstance, or the matter 
ac~d _upon; (2) beat. Only, m the supposed case, this latter may 
extSt m two forms-as temperature of the matter, or as mechanical 
work_: at i?ottom, phenomena of distinct portions of the second 
defirute extStence, beat; when a.ssociat.ed with the first definite 
existence, matter. 
. Note .~n explanation offered by Mr. Donaldson, in last week's 
l!sue:-:- H~t tf!\n&ferred to the colder body will be expended 
partly .m ~al.St~g 1ts temperature, and partir. in creating t-i& tim. 
:rbe vu nm, rn the case of both bodies, will again be converted 
roto beat, bf mol~cular friction . .'' Here lli. Donaldson manages 
a':' expln~atro~ Wltbout separating the definite entity beat into 
hiS tw<? rmagmary factors, heat substance and beat temperature 
only hlS confus~d modes of thought lerui him immediately in~ 
another absurdrty, a. creation of ri8 t:i<'a. Now the only thing 
which he or I can create is amusement. The matter now in dis· 
cussion ought to be, nod really is, too simple to admit of jugglio~ 

A transferred heat Q is expended ana now forms the defimte 
substaos of the t~o phenomena, temperature and viii viva in 
matter. The quanttty m the temperature, is given by the expres-

sion, Ql = k t, the quantity in the viii viva by Q2 = !!". v2. 
. 2 772 

Nece~rily, ~ = Ql + Q2, and k, t, m, are determinable as the 
dynaro.rc speoifio beat, !lbsolute temperature, and mass of the 
operative substance, wbrle V and 772 are the imparted velocity of 
the maas and Joul~'• coefficient of equivalence between capability 
to perfo~ work, m foot-pounds, and the quantity of beat defined 
u the umt. From the Q = k t, as I have already shown, we 

again into beat, when we _have expended tba~ amount of pt>wer on 
molecular friction " nothrng can be put to rt nor anytbrng taken 
from it . . . that which hath been is now, and that which i ~ 
be bath alret~dy been "-a fragment of old Chaldean phil0110phy oo 
which an aX"iom-as M. Clapeyron suggested-we are able to found 
the whole science of mechanics. 

It were an endless task to track Mr. Donaldson through b" 

jungle. I may point out his statement, "~ is called Carnot'a 

function of the temperature" is a mistake for Dr. Joule's deter­

minlltion that this is ~ = 7~2. In another place, be cleans up a 

discrepancy between Carnot and Dr. ?tiaxweU by utterly myetily­
ing with beat substance relations explained by .Mayer, Joule, and 
Thomson, and f1trtber overlook of the fact. An accurate-thinkinlz 
scientist the late Dr. James Thomson, forty-five years agoi baa 
pointed ~ut the origin as a verbal slip, so obvi_ous as scarce y U> 
require not.ice, except to those whose perception was somewhat 
dulled by the fact ther themselves "bad an axe to grind," and 
consequently, as is co~unstent with. hu~a.n natur~, made the m.oet 
possible of such oversrghta as are mvanably assocra.ted, even wrtb 
the most perfect of human efforts. ROBERT MANSEL 

July 24th. 

TUBE FRAME TRUCKS ON IRISH RAILWAYS. 

Sm,-My attention ~as been ~lied to lli .• :rrat~n's let_ter on 
"English and Amencan Frerght Wagons, J?Ublished m the 
columns of your valued journal of the 7th inst., rn which be eaya : 
" One of the Irish railways bad some American type cans of 30 
tons capacity, weighing only aboutlOi toos, but I have no particulan 
as to their service, results of experience, or in repau-s, but if 
experience with them bas been ~tisfa.c!-<>ry, t~ey would seem U> 
offer decided advanta~es for English railways. I have pleasure 
in banding you hereWltb COJ.>Y of a. letter, dated June 26th, 1893, 
from the general manager of the Great Northern Railway Company 
of Ireland upon this subject, from which you will see, tha.taltbougb 
that company were strongly advised against trying to use the 
Goodfellow and Cushman tubular frame wagoos, they are so well 
pleased with thoro that they "have ordered a nlliDber more U> be 
built " making the fifth order they have given the Tubular Frame 
Wag~n Company, Limited, the last t~o orders having: been fo~ lAin 
each. Friend Tratman, however, 1s altogether mJStaken if be 
thinks that the reduction of working expenses by the use of 
American wagons on Irish raiJways to t~e ex~nt of 60 to 70 per 
cent. will have the least effect on English railways. I have not 
yet met an English railway official and shown him the encloaed 
letter 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 Yankisb tricks-trucks-for English railways 
if they can help it. JEYFBRDS. 

London, July 26th. 

THERMODYNAMICS, 

Sm ...:I must coof~ tb.a.t I have not, as Mr. Donaldson remArks, 
read the whole of the correspondence. I cannot, however, qui~ 
follow his reasoning. What g round is there for the belief that 
molecules expand and contract by beat1 If they do not, it is 
obvioosly not possible for the mass of a body to be expanded by 
beat and the molecules to be in a state of quiescence. In the 
supPosititious instance referred to, with the two bodies in a pe~ectly 
adiabatic medium, granted that the same temperature WJU be 
attained by both, tbere is no reason that interchange of beat. 
motion should not take place. If the molecules are at reat COD· 
traction will take place in any case, as it is impossible to Sllppote 
that agitation of any sort can take place without giving rise U> 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 !" perfectly 
adiabatic medium. In the case of gaseous matter, lS 1t to be 
supposed that as soon as two portions of a gas attained the same 
temperature that ~here ~vo~ld be no diffusion 1 . Tber~ seem U> 
me to be many drfficulttes 10 the way of accepting this tbeorr.. 
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. 

SIR,-1 have read with much interest your article on the "Trials 
of the J apaoese Cruiser Yoshino," constructed for the Japanese N~vy 
by Messrs. Sir W. G. Armstrong, Mitchell, and Co., which 
appeared in your last issue of July 28th. 

You state that the Yoshino is the same class of vessel as the 
9 de Julio and 25 de Mayo, constructed. by the same ~_for the 
Argentine Government, but exceeds e1tber of them m me and 
speed. . 

I want to call your attention to your article on ~he 9 de Julio 
that appeared in rour issue of February 17th, in wbtcb you staud 
that the 9 de Julro reached, during the six hours' trial, the mean 
speed of 21·943 knots. 

The Yoshino in the same interval has reached the mean speed of 
21·6 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, Birkenbead, Cheshire, 

August 1st. 

TRIALS OF TilE J APANESE CRUISER YOSHINO.-l n the report of 
these trials in onr last issue, the word " throughout" should follow 
the words " double-bottom " in the fourth line of the Jut pan­
graph. 

CITY AND GUILDS OF LoNDON lNSTITOTB.-At a meeting of the 
Council, held on July 31st, the diploma of ".A...~iate of ~be City 
and Guilds Iostitute" was awarded to the following third year 
students of the City and Guilds Central Institution :-Civil and 
Mechanical Engineerin~-K. W. Digby, G. A. Fry, G. H. Heelaa, 
R. F. Krall H. F. Robmson, A. E. H. Sonneborn, C. V. Drysdal~ 
T. L. D. Hadwen, E. L. Joselin, H. C. Leake, R. D.~· Roe, anH 
W. T. W. Sussman. Physics and Electrical En~neenog-G. · 
Bailie, W. A. Brodie, W. Casson, J. R. Dick, A. IL Finlay../. E. E. 
Gunter, W. E. Miller, J. Barnard, R. B. Burrowes, W. R. '-lOOped 
W. B. Everett, E. G. Fleming, T. Hemmant, N. Ward, an 
C. B. C. Woodhouse. Applied Cbemistry-0. F. Russell. 

CHATHAM DOCKYARD.-An outlay of close upon £1000 baa been 
sanctioned by the Lords of the Admiralty for the extensio~ of. the 
Alexandra building slip at Chatham Dockyard. The slip II to 
provide facilities for the construction of ships of 75ft. beam, 
or vessels of much greater breadth than any battleshie now aftoa.t. 
When the proposed alteration is completed, the slip will ~x~ l8 
size that of any building slip in the service, and upon rt Will be 
constructed the newly-ordered first-class battleship MagnifloeJj 
which when completed will be the largest and moat powe 
warship in the world. She is to cost £960,000, inclusive of arm&· 
ment

1 
which will include four of the latest improved 67-ton guns. 

The ctrawiogs of the vessel a re expected to be received in Chatham 
in the course of a fortnight, and the building to be commenced 
forthwith. 
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AN ACCOUNT OF SOME EXPERI MENTS ON THE 
TRANSMISSION OF HEAT THROUGH STEEL 
PLATES, FROM HEATED GAS AT TB E ONE 
SIDE TO WATER AT THE OTHER.~' 

BY A. BLEOBYNDEN1 Member. 

(Conclud«lfrom 1>aoe 98.) 

Ruttlt& of lite txperiment&.-Tbese a re given in figures in the Tables 
I. to XIII., and are likewise shown grnphically for the plates A and 
B in the diagrams numbered 1 to 9, Figs. 3 to 11. The general 
results for all the plates are also shown relatively to each other in 
Diagram 10, Fig. 12. Diagrams 1 to 5, Figs. 2 to 7-Tables I. to 
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' LAT£ A . OI A.CRA/1111 . 

PLA TC A . OIA QRAM Ill . 

PLAT£ A . OI ACRA NI V 
•I':Z5THICH 

V., give tb~ res_ults o_f the experiments with plate A, wbicb was at 
first 1·187510. 10 tbtckness, and was afterwards reduced succes­
sively to '?5in. , ·5625in., ·25in., and ·125in . in thickness, and tried 
at each tbtckness. The temperatures of the furnace, given in the 
records of the trials with this plate, are those measured a t the 
point C, Fig. 2. Diagrams 6 to 9 Figs. 8 to 11 and Tables VI. to 
~~:l s~ow t~e results obtained wit.b the plate B, wbicb ~as at ~rst 
4~RS75m . thtck, and was auccesstvely reduced to ·375m., ·25m., 
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an~ ·I5625in. thic~, and tried at each thickness. For its first tLree 
tbickoessee, ~ W'lth plate A, no temperatnree were measured at 
the lower po10t, ~. Fig. 2 ; but in the latter experiments with it 
!'t the smalleet. thickness, theee temperatures were measured, and 
m theee expenments the boiler wu fitted with an air jacket, 
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Table X. gives the results with the plate C ·8125in. thick, with 
both sides rough. Table XI., the results of plate D, ·5in. thick, 
with one side-that next the water, as in A and B-machined. I n 
the experiments with this plate, the temperatures were also taken 
at the lower point D, just over the fi re, and the results a ro given 
in the table referred to. Tables XII. and XIII. give the results 
of the trials with the plate E. 'f his plato was machined on both 
sides; it wa.s at first 1·1875in. thick, and waR afterwards reduced 
to ·1875. As with the plate D, the temperatures were mea.sured 
at both the upper and lower points C and D. Only four ex peri· 
ments were made with the plato at each thickness. 

Di«uuion of lM ruults. - If an examination be made of any of 
the diagrams Nos. 1 to 13, or of Tables I. to Xlll., the broad 
general fact is evident_that the units of heat transmitted through 
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any of the plat&$ per degree difference of temperature between 
the fire and the water are proportional to that difference, or, in 
other words, the beat transmitted is proportional to the square of 
the difference between the temperatures at the two sid es of tho 
plato, as will be seen from the fact tbo.t the ratio 

Heat transmitted per square foot 
(Difference of temperatures) 2 

is a constant for each plate within the limits of the experiments 
and the moan values of this ratio for the various plates a.re ~ 
follow:-

Plato. Thickness­
inches. 

Modulus for 
tompcroturos at 

top station. 

Modulus for 
temperatures at 
both upper and 
lower stations. 

• I k ·~' .... 
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A .. 1 ' 1876 
A .. .. ·750 
A .. .. '5625 
A .. .. '25 
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B .. ·2~ 
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• • • • '02867 .. .. 
.. .. .. '014188 .. 
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The figures for the moduli in the last column a re calculated a.s for 
the mean of. the squares of the differences of the temperatures on 
th~ 11.88Umptton that ~he te~peratures taken just over the tiro, or 
pomt D, are the manma. wbtch would be approximately true, and 
that tbos~ at the upper station were oqual to those of t ho escaping 
gases, which, as bas been. shown, was actually correct. The mean 
of. tho squares of the dtfferences of temperatures wa.s taken o.s 
bemg D·d, wbe~e D is the di~erence between the temperature at 
tbe upper station and tho bo•lor, and d the difference between 
that at the. lower station and that in the boiler . The table shows 
that ~here IS a geno.ral rise in tho value of the moduli with d ecrease 
of thtckn&M; bu~ tf the diagram No. 10, which shows ~raphically 
the general relatio!l of th~ moduli, be inspeeted, it will be seen 
tha~ there ~ coDSJderable trregularitiea in the curves joining the 
va.n ous potnts for each plate. T his is perhaps, no more than 
~tght be expected, because of the great difficulty of machining all 
t e •?-"aces to the same degree of sm oothness; and, notwith· 
at&ndmg th~ precautions taken, the difficulty of maintaining the 
aurfaces umformly clean. It was found that the very slightest 
trace o~ fP'e&ae caused a very large fall In the rate of transmisaion · 
even Wlptng the outer surface of the plate with a piece of rag 0 ; 
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of waste was sufficient to influence the result detrimentally. There 
is alt!o an apparent falling-off in the i nc~eaaed efficie~cy of the 
thinner plates when they a re under tbree-etgbtbs of an mch or so, 
which seemed as if it might possibly be accounted for on the 
l\8Sumption that the thinner plates yielded to the cutting tool, and 
thus came to have more smoothly machined surfaces than the 
thicker. That the smoothnoss of the surfaces was an impor tant 
factor will be readily seen when the position of tbe points for the 
plate E a re compa red with others. T he plates A and E wore ~t 
first the same tbicknessz... viz., 1·1875in., yet the modulus for A 1.8 
·0155in., while that for r; is only ·Ol419in. Plates B and E were 
ultimately reduced to nearly the same thickness, viz. B to 
·l5625in. , and E to ·1875in. , while their moduli differ widely, viz., 
forB ·02583in., and forE ·Ol9245in. The differences a re due to A 
and B having tbe 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 tho various plates relatively to their carbon 
content:-

Plate. Carbon. 
A • • • • • • • • · 21 
C '22 • • • • • • 
D - .. '26 
B .. .. ·26 

Specific gmvlty. 
.. .. .. 7'817tl .. 
• • • • . . . . .. .. 7'8082 

7'8401 
7'7420 - .. . . . . . 

Now, it will be observed that A, the lowest in carbon, is also tbe 
lowest in conductivity, while the others seem to follow in the order 
of the percentage; though, doubtless, the experiments should be 
oxtended to confirm this. Tho rate of conduction ba.s hitherto 
within t his pa per almo@t entirely been referred to the terminal 
temperature of the gases. This is not, however, that to which 
they should be referred, as bas alroady 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 f'ven it is evident that the 
values should be reduced to about ·7 of those given for the ulti· 
mate differences of temperature. t The results of these experiments 
certainly point to the coooluaion that the thinner tho plates, form· 
ing part of tho beating surface of a boiler, the higher should be 
the boiler's efficiency, always provided that tbe!lat~s are olean; 
but it will be evident that, tf the plates be coato with a covering 
of scale, or some bad conductor, then tho less must be the inftuence 
of the thickness on the efficiency, while with a thick coat of oil the 
influence might beeome practically unimportant. T he fact that 
the beat transmitted is froportional to tbe square of the d ifference 
of the tem~ratures o the two sides of the plate shows the im· 
portance of bigh 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. 

Ruulu of Experiments on tlte Trammission of H tattlu·ough 
Steel Pla~u . 
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9'97 
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20'46 
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6,476 
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1,780 
4,400 
4,500 

12,285 
18,800 
14,720 
16,000 
16,280 
16,800 
20,610 

No. 1. PLATE A. 
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No. 8. PLATE A . 
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No. 4. PLAT.& A. 
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No. 6. P LATE A. 
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" .. 
II .. 
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12,170 788 
18,850 008 
24,080 998 
27,620 1083 
80,620 1128 
80,900 118S 
81,800 1188 
46,100 1318 

No. 10. PLAT£ C. 
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10,800 
11,420 
10,460 
11,140 
12,476 
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16' 04 
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21'92 

'017•11 
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'01767 
'01811 
'01788 

Mean .. '01770 

n ·oo '02110 
14 '87 . 0'.?()80 
20'18 . 0'.!004 
25'7 '02241 

Mean .. '0'2119 

11 ' 81 '02600 
14 '35 '02280 
16'65 '02200 
18·65 ·o~26li 
20'65 '02810 
28'16 '028tl5 

Mean .. ·02300 

16'48 
20'75 
24'1 
25'48 
27'25 
27'27 
27'48 
84.' 21 

'02230 
'02285 
'0'.!<115 
' 02862 
'02426 
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'02410 
'02695 

Mean .. '02800 
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14'80 
18' 46 
14'81 
14'70 

'01829 
'01865 
'01912 
'01780 
'01841 
'01786 

Mean . . '01819 

10'32 '02405 
14'88 '02255 
14 '68 '02200 
28'70 '02886 
24'80 '024.10 
26'80 '02462 
27'10 ' 0'2410 
27•84 '024~ 
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t The results for the plates D and E a.rc given in Tablee x1. x11. and 
xU1. Th011e for the p late B, at tblckneu '16626, in Table tx. "-·' ' 
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R~ llt1 flj Exptn'mmll 01t ll•e Trolllulia.,io,, of Jltal fltr(JII!JI~ 
Slttl J>latu. 
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No. . Pa.nL B. 

6!\5 I 1'5 I 
i:!5 8'13 
{1<;5 b. !13 

103.) 10' 45 
101i0 o· 2s 
1007 1:!'60 
18;!0 18 ' 15 
1840 21 ·ij~ 
H 80 l!tS · 55 

;:,:, 
!150 

11SS 
1270 
1835 
1460 
Hi5 

4 'tii 
!l'Sb 
u ·o 
li'4S 
10'65 
27'S 
25'3 

1,81;() 
2,n;a 
j ,410 
,7'-0 

li,SiO 
II, iiO 
hl,~ 
17,460 
:!3,800 

" 
" .. .. , .. 
" , 

8,(1115 
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17 ,2:.)() 
1 ,810 
19,0'.?0 
81,880 
88,150 
48,800 
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No. 11. l'r..ATE 0 . 
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:No. 13. PLATE E. 
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BoUor surrounded wp nnd sldu by nir jacket, wWcb was w ell covered 
with MbestOll. No nllownnce hM been made for loss by radiati0t1. Tbiloo 
plnte WM macl.iowl on /Jolh sides. 

PREPARATIONS, by Admiralty order, a.re a.t once to be 
made nt Sheerness Dockyard for the constn1ction of the new 
~:~loop·of-war Torch, designed by Mr. W. H . White, Director of 
Naval Construction. 'Iliis vessel is to be 180ft. long, 32ft. 6in. 
beam, and 960 tons ~i~p!acement, at which her dra~bt will be 
1 Ht. 6in. Being specially designed for service on fore1g11 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 her a speed t>f 13i knots, and 1050-horse power 
under natural drnu6ht, with a !>peed of 12i knots. Her armament 
wiU consist of six 25·pounder and four 3-pounder quick-firing guns. 
All the latest improvements in steering gear, electric lighting, &c., 
will be adopted m her outfit. A similar vessel to the Torch, to be 
namod the Alert, !s to be laid down in the same dockyard during 
the present financial year. 
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LOG FRAME WITH TRAVELLING RACK 

:MESSRS. J. PICKLES A~D ~OK, HEBDEN BRIDGE, E~G IKEERS 

LOG FRAME WITH TRAVELLING RACK. 

THE illus tration below represents a. log or timber frame 
with t ravelling rack, in which attention ~as been paid to ~be 
severe strains experienced by such machines, and to settmg 
all the band motions within easy reach of the operator. The 
main frame is fixed upon sole plates, a.nd connected by suit­
able oross rails and tablet at the top, room being secured for 
facilitating the saws being put in or out. In place of t~e 
ordinary crank working in the centre of the f:a.me, .the ~am 
shaft is of straight steel, and on each end ts a. d1sc With a 
crank pin. These discs are of large diameter, and cored out 
to counterbalance the weight of the working frame, &c. The 
driving pulleys are placed in the centre of fra.me, and are of a. 
large diameter. The connecting rods being on tho outside of 
the maio 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 en tirely of steel, and 
works in long continuous adjustable bearings, which are 
ree.dily accessible for omng 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 s tands fixed to the saw mill fioor. Screw clips, 
as shown, are provided for holding the timber to be sa.wn; 
there is also provision made for giving latera.! 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 
timber. The down-pressure apparatus consists of two ~;trong 
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 frame is o. 
swing spur, fitted with adjustable screw, and easily turned up 
out of the way. The machines are of different s izes, that of 
42in. width being intended to take in a.nd work sixty saws. 
The machine is made by Messrs. John Pickles and Son, 
Hebden Bridge. 

"TIGER" PIPE WRENCH. 

TilE accompanying engraving illustrates a new form of 
wrench. Its means of gripping will be seen !rom the 

by special machinery, and is produced and sold at a small 
cost by the inventor, 1\Ir. T. R. Paxton, Burton, Westmoreland. 

S.S. L UCANIA. 

THE Lucania., the second of the two n ew 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 b uge vessel to bar new position 
in the cro\"ded barbour 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 o"'D propellers at intervals, and during her progres:; up 
the harbour ~>he was watched by thousands of spectators who 
lined the banks of the river. On the afternoon of l\Ionday 
the 31s t 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 a ssistance 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 bad 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 a.nd boats of varioub 
sizes ca.me 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 
Luca.nia, as she proceeded down the river, it was seen that a 
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 is intended 
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, finil'bing 
up at Liverpool, where she is to be docked a.nd painted. Early 
next week it is intended the vessel will return to the Clyde 
and be subject to her official trials for speed, and she "ill in 
all likelihood be formally banded over to the Cunard Com­
pany about three weeks hence. 

THE Ealing L ocal B oard have just a.ccepted tenders for 
the provision and laying of mains and the erection of buildi~ for 
electric lighting, and agreements have also been signed by the 

engraving. It bas a. very large ca.paoity, a.nd can be used as a. <::h iswick Local B oard in the same direction. At ~ichmood. co~· 
spanner; it is made of wrought steel and tempered It i B1derable progress bas now be~~ made .wi~h the laymg of mru.os ~ 
s trong tcol and can be used with gr t . kn It. . ada I t~e borou~b, al;ld ~be new muruc1pa.l buildmgs at'$ already funmb 

• ea. qwc ess. 1s ma e ' WJ tb the electnc hgbt. 
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UNITED ST A TE S BATT L ESHIP M ASSACHUSETTS 

------ . ------
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i. - · ---
THE BATTLESHIP MASSACHUSE'l'TS, UNITED 

STATES NAVY. 
ONE of the heaviest and most powerful . of the vessels f?r 

tho new navy of the United States 1s t~e batt.lesh1p 
Massacbusett!'l which was launched at Philadelphia on 
Juno lOLb, and of which an American correspondent se~ds 
the following description. She . is one of three ~ea-gomg 
coast defence battleships autbons~ by Con~ress m June, 
1800, up to which time the new s~ps author1sed had been 
mostly different classes of the crwser type. The contracts 
for two of these, the Massachusetts and Indiana, were le~ to 
Cramp and Sons, of Philadelphia, and that for the t~1rd, 
the Oregon, to tho Union Ironworks, .of San Fran.cisco. 
Tho contract prices for bulls and machmery-exclus1ve of 
armament, which is provided by the Government - were 
S 020 000 dols. for each of the first two, and 3,180,000 dols. 
f~r the third. The leading particulars of the Massachusetts 
are as follows:-

Length on load wnter·llne . . . . . . . . . . 800ft. 
Beam, extreme . . . . . . . . . . . . . . . . 611ft. Sin. 
Draught, mean (enmo fore and nit) . . . . 24ft. 
llro.~ught, with bunkers full . . ·~ . . . • . . 2\ift. 9in. 
F reeboord, forwnrd . . . . . . . . • . . . . 12ft. 
l> lllplacewcnt, nt 11<1turnl dr.1?8ht . • . . 10,200 tons. 
Weight to incroo~ dn1ught lm. . . • . . . . . 42 toDS. 
('ool capod ty at nonnal dmugbt.. . . . . . . 400 toDS. 
Cool capacity or blmken . . . . . • . . . . 1800 tonB. 
Horse-power . . . . . . . . . . . . 0000 I.H. P. 
:Speed, mnximum . . . . . . . . . . . . 161 knots. 
~!\peed, sustained Pen speed • • . . . 15 knots. 
Complement of officers and ~~~~ :: . . . . . . 460. 

The hull is of steel throughout, with heavy steel ca.stings, 
for the stern sternpost, propeller braces or struts, and the 
rudder frame.' The trans..-erse frames, or ribs, are placed tft. 
apart along the double bottom, and Sft . 6in. at the ends of 
the ship, the double bottom not being continuous. The 
vessel h~s a fiat keel-plate, fin .. thi?k, . an~ .the ~ide 
plating is ill'in. to i in. thick. The. mt~nor 1s dlVlded 1nto 
watertight compartments by longttudmal and transverse 
bulkheads, and a centre-line bulkhead, exten~ from ~be 
keel to the protective deck, separates the engma and bo1ler 

-

• 

speed and coni ca.pacity; but this is not well foundt\d, ~s s~;te 
is intended for coast-line service, and not for se!"'1ce m 
distant parts of the world. F or this rea.son , and a s 1t would 
be practica.lly impossible to make her su1ta.ble f?r every class 
of service, it was wisely determined to emphas1se t~e 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 purposes of coast ~ervic~ th? sustained sea speed 
of 15 knots is ample, espec1ally 1n VJew of the fa.~t that, 
being near home stations and docks nearly all the t1mo, the 
bottom of the Massachusetts would be k_ept in _much better 
condition than those of hostile battleships actmg fa.r from 
their base, and she would thus, in practice, be apt at all 

----

-

over which they fire. They o.re thus sufficiently high up to 
give them an excellent platform ~rom wblch they m!"y be 
fought eflectively in any sna. 'I bey are also ~uffic1entlt, 
elevated to minimise injury to the deck from thelr. "~las.t 
when fired over it. One of the best and most distmcttve 
features of the manner in which they are mounted, ~o.wever, 
is the fact that they may bo loa.de:l in any pos~tton. of 
horizontal train. This is a. distinct advan~ge, msut:ng 
unusual rapidity of firing, and possessed by few tf any fore1gn 
battle~nips, the la..r~es t guns ~f which can generally only be 
loaded in one positiOn, to wh1cb they m~t be returned_. at 
great loss of time, after every shot. The Sm .. ~ are like­
wise mounted in pairs in armoured turrets, ~m. thick, one of 
which is located at each corner of the superstructure. They 

IYIA I N - D&CK PLAN 

room . .- 'd I 
The hull is protected by belts of heavy armour '~ft. w1 e, 

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 
protective decks sloping down to 4lft. below the water­
line at the sides. Another armoured deck extends a.c~oss 
tho ship above the bolt. Above the belt, too, the s1des 
are protected by 5in. vertical steel armour. <?oal bunkers 
are built over tho belt deck, and cellulose will be plAced 
on the slopes of tho protective decks forw~ and aft. 
In addition, there is heavy armow: prot~ctmg the ~s. 
Tho water-line belt will be of Ha.rvey1sed ruckel steel 18m. 
thick the redoubts rising at each end of it being 17in. thick. 
Tbes~ redoubts protect the bases of th~ turrets, .the revol"?ng 
gear, the loading apparatus, and other v1tal machinery, best~cs 
preventing a raking fi.re from forward and aft. The 18m. 
bolt is backed by six inches of wood, two fin. steel plates and 
a lOft. belt of coal in the bunkers referred to above. The 
protecti..-e decks forward and aft of t~e ~ater-~e belt are 
2~in . thick, whilo that over the belt 1s Sm. thick. These 
decks are formed of two layers of iin. steel plaf:es, the 
remaining thickness being mo.d~ up of one plate of s?lid ste.el. 
There is a lOin. armoured conrung tower forward, With a 7m. 
tube for conducting the speaking tubes, electric wires and 
1>teoring connections below. 

The Massachusetts bas twin screws, driven by a pair of 
direct..acting, inverted-cylinder, triple-expansion engines. The 
diameter of the high-pressure cylinders is 34~in.; of the inter­
mediate, 48in.; and of the low-pressure, 75m.; the common 
stroke of all being 42in. The en~ncs are to develope 9000 
indicated horse-power, o.nd a. max1mum speed of 16f knots, 
with a. sustained sea speed of 15 knots. Tho supply of coal 
o.t the normal draught will be 400 tons, but there is bunker 
ca.pacity for 1800 tons, which would increase her draught by 
about S3in. As coal was consumed, however, she would 
gradually return to her normal draught, and could thus 
accomplish a long voyage without re coaling, arriving at tho 
tccne of action with a large supply of coal and at fighting 
draught. Tho radius of action of 1800 tons supply, at tho 
ordinary cruising speed of 10 knots, is estimated at 16,000 
nautical miles. There are four double-ended boilers, each 
18ft. long and 15ft. in diameter, and two single-ended donkey 
boilen;, each ~ft. long and lOft. in diameter. All the boilers 
a.ro of steel and of tho horizontal return-fire tubnlar type. 
Each boiler baa eight furnaces, and the total heating surlaco 
of the main boilers is 17,•60 square feet, with a total grate 
•urf.aco of 552 square feet. Each boiler and engine is placed 
in a aep&rate watertight compartment, in order to localise 
injury to any one of them. 

It has been objected that the ..-esoel will be deficient in 

0 
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PLAN AND SECTIONS OF THE U.S. BATTLESHIP MASSACHUSETTS 

times to develope her record speed, while her antagortis t.s 
would, in all likelihood, fall oft considerably from theirs. At 
any rate, very few foreign battleships exceed in service tho 
speed designed for the Massachusetts. As for the coal 
endurance, the same fo.ct of being ncar home ports would 
enable her to replenish her bunkers with great frequency, 
and, in case of necessity, as already stated , she bas space on 
board for stowing nearly five times her normal supply. 

The armament is very powerful in itself and as compared 
with that of foreign battleships, as shown by tho accompany. 
ing table. It consists of four 13in., eight Sin., and four 6in. 
breech-loading rifles; twenty 6-poundor, and four ! -pounder 
rapid fi.re guns; four Gatling guns, and six torpedo tubes. 
The 13in. guns are mounted in pairs in two ~urrots, one 
forward and one aft, the bases of each being protected by the 
armoured redoubts. The walls of these turrets are 17in. 
thick, and they are at such a height that the guns are 
17ft. Sin. above the load water-line, and Gft. e.bove the deck 

e.re 24ft. 9in. above the wat.cr, and can fire over the turrets 
on tho deck below containing the 13in. guns. Tho Sin. gun 
can pierce or shatter, at a distance of two miles, tho armour 
of most of tho modern foroign armoured cruisers. They can 
open fire early in an engagement, on account of their great 
height above tho water, and ce.n bo used with destructive 
efiect upon the more lightly armoured portions of heavy 
hostile battleships. The Gin. guns are mounted Hft. lOin. 
above the water on the main deck, within the superstructure. 
They are p rotected by 5in. of a.rmour, and ha.Ye 2in. steel 
splinter bulkheads worked around them, inside of which the 
ammunition is passed up. 

Spacial attention has been devoted to the means o( sup~ly. 
ing ammunition to tho battery when in action, with o. vtew 
of securing rapidity, certainty &nd thorough rrotcction of tho 
service to tho guns. The smaller guns o the second&ry 
battery are mounted in effective positions about the decks and 
in the fighting tops of the big military ma.st. OC the six 
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torpedo tubes two are fixed in the bow and stern respectively, 
while tho others a.re training tubes, placed two on each 

broadside. 'ded 'th 11 th 
The Massachusetts will also he proV1 Wl a e 

modem miscella.neous appliances for oflenco. and defence, 
including torpedo nets, range-finders, searchlights, torpedo 

boats, &c. · h ~ t 
Each of the 18in. rifles is 40ft. long, we1g · s ons, ';lscs 

550 lb. of powder as a. firing charge, and tires a s ell wOigh­
ing 1100 lb. Th'e muzzle velocity is 2100ft. per s~cond, the 
muzzle energy 38,627 foot-tons, and the ~orresponding p~ne­
t t" · ht . SO·lin The Sm guns are 254ft. 

wei h 18·1 tons and fire a. 250 lb. shell with a charge. of 
l~~~b to g115lb. of ~wder. The muzzl~ en.ergy of the .sm. 
'fl .. 749S foot-tons a.nd the penetration lD wrought uon 

n e IS ' 1 · h 5·2 tons fire a 
lS·lin. The 6in. guns are lS·Sft. ong, we~g Th ' will 
100 lb shell with a. 44lb. to 47lb. powder charge. ey. 
penet~ate over !Sin. of 'vrought iron at the.muzzlde. A stfgle 
dil char e from all tho guns of both maiD an secon e.ry 
ba8tterie~ will emit 6924 lb., or more than S tons of s~el. 

In a. ea.rance the Massachusetts is not un~lea~mg, and 
she afJ's rather thRn loses in effect by the substitutiOn of t~e 
mili~ry mast for the short masts and scanty s pars ~nd ngf 
ging of some of the new warships. The companson o 

a.ppearanee o f modern warships we.s very effective at the 
recent great naval review at New York. The moet beautiful 
shi\>s were the full-rigged RuBBian and French cruisers, with 
then lofty ma.sts, long yards, a~d intricacy of standing and 
running rigging. The vessels Wlthou~ masts looked. service­
able and grim but the large vessels Wlth stunted thin mut. 
and one o r tw~ bare yards and a minimum of rigging had a 
naked and poor appearance. The Massachusetts bas e. high 
freeboard and a. double-deck central superstructure, with 
tunet at each end. The boats are carried on skid bee.ma 
above the superstructure, and there are two large amoke­
s tar.ks. 

ra. !On lD wroug 1ron • • 

DctnUs. 
M(I.8SIIchusotts. 

(U.S.) 

Dnte of launch .. .. .. .. .. . . .. .. 1503 

Length on load llno .. feet 300 . . .. • • .. .. 
G!ll Extreme breadth .. .. II .. . . .. . . .. 
24 :Mo.'\n drought .. .. .. .. • • .. .. .. II 

tons 10,200 Dlspl'\Ccment .. .. .. .. .. .. .. 
9,000 l\[1\ximurn indicated honc·puwcr .. .. .. .. 

Hil ) lnxlmum speed .. .. . . .. .. .. knots 
400 Nonnal coal cnpncity tons .. . . .. .. .. 

Radius of ncliou nt 10 knots 80.'\ mllcs 3,550 .. •• 
17 

i\l!L."I:imum thicknclll! of {Turrets · · inches .. 
nnnour Belt .. 18 .. .. II 

' 
4 13in. B.L. R. 

8 Sin. B.L.R. 
4 Uin. B.L.R. 

20 G·poundcr R. F. .Armnmout .. .. .. .. .. .. .. .. 
4 ).pounder R.F. 

4 Gatllngs 

Torpedo tubes .. . . . . .. .. . . .. .. a 

AMERICAN ENGINEERING NEWS. 
(From our oum Corrupondtnt.) 

Eliminalion of grade c1·ouingR.-The city of N~wton, ~!ass., bns 
recently been considering methods for eliminatmg the grade or 
level crossings of its streets .bY r~ilway tracks, and ~be matter hn.s 
been the subject of an engmeer s report. The ratlway bns f?ur 
tracks Tho three methods considered were :-{1) The chnogmg 
of th~ route of the railway and reco~strnction without .gr-ade 
crossings · (2) the elevation of the railway and depress1on of 
streets; ~nd (3) the depression of. the railway. ~n.d elevation of 
streets. 'f~e cOllt of tb~ first, allowmg for acqu1S1tlon of. the land 
now occup1ed, wn.s estimated at about 1,366,000 dols., of .the 
second 2 000,000 dots. to 2,250,000 dols.; and of the tb1rd, 
2,000,00o dole. to 2,300,000 dots. The first plan was C<?osidered to 
be likely to cause trouble by consequent changes m property 
values, for which the city might be liable; nod elevated tra~ks 
were considered to be more satisfactory tba.n depressed tracks wtth 
low-level stations. The plan proposed provides for an elevation of 
the tracks on the present location, partly by earth embankmo!lts 
with sodded slopes, and partly by masonry walls, the streets be1ng 
spanned by steel or masonry arched bridges-one span over street 
and sidewalks-v.'itb 7ft. clear headway at the abutment, and 
having w:tter-tigbt and noiseless floors ol concrete and ballast. 
Certain changes would be required in the a rronge!Deot of ~be 
freight yards. The report recommends the construction of station 
pll\tfonns levol with the car platforms for the suburban traffic, but 
this would be impracticablo with the ordinary cars having si~e 
steps. Special cars without steps, like those of the elevated rail­
ways, would be required. 

A 30-to,~frtigld ro1·.-The standard box cars of 60,000 lb. capac~ty 
of the Chicago, Milwaukee, and St. Paul Railway, are 33ft. 610. 
long and 9ft. wide over the frames. There nre six longitudinal 
sills of Norway pine 4~in. by Sin., with four truss rods lin. in 
diameter upset to l:lin. at tbe ends. The end sills :ue of oak 
5in. by 7~in., and the trnnsvcrse tie timbers nlSG of oak 4in. by Sin. 
The drought timbers, carrying the automatic coupler rigging 
between them, a re of oak 4~io. by 7in., 9ft. lOin. long, placed 
directly under the ends of tbe two centre sills, and the space 
between the ends of the draught timbers a rc filled in by oak sub­
sills 4!in. by 7iu., 15ft. lOin. long, thus transmitting the buffing 
strains and shocks from end to end of tbe frame. The body of 
the car is 9ft. 2in. wide, out to out; and 9ft. lOin. wide over the 
roof. The height from top of 1.1ills is 8ft. 3in. at the sides, and 
9ft. 1:lin. 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. ~in. Tho sides are of the usual trussed construction, with 
wooden posts and braces, and iron vertical and inclined tio 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 dw[pt.-Ao im~rtant paper was recently read by Mr. 
George S. 1\Iorison 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 iron1 while in the South 
the compression members were largely of wooa until after the war, 
when development began, and in both North and South cast iron 
was generally used for compression members and wrought iron for 
tension members. The ten~ion conoectiona were generally made 
with pins, but sometimes with screws. Tho compression con­
nections were square butt bearings. As one exception to this 
general rule, on the line of the Now York Central Ra1lroad riveted 
lattice bridges wore used, being perhaps n higher development of 
the Towne lattice, but moro likely copied from European atn1ctures. 
The first considerable nnmber of field ri\"etcd st ructures were built 
upon this railroad. The next step was tho substitution of wrought 
iron for cast iron in compression members. I t came first in tho long 
web members, nod 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 memben<, 
it became evident that cast iron was out of place even in the 
details of tbe connections, and that the bugbear of field riveting 
wns imaginary. The cast iron joint box therefore ~radually 
disappeared, and the advantages of riveted Boor connections were 
recognised. Until about 1873 wooden stringers were generally 
used on iron bridges. With riveted connoctioos iron 11tringers 
came into use nod panel lengths increased. About fifteen )'Mrs 
ago, what is now the general American practice was pract1cally 
established. Cast iron bad disappeared from all trues members, 
and riveted connections in top chords and floor systems were 
generally preferred. The Pratt truss or tho iron bridge with 
vertical poets wns commonly used, and the impor tance of stiff 
connections nod rigidity ns compared with theoretical lines of 
atrain and flexibility wns recognised. Since that time tho changes 
have been rntbor in the direction of improvements of details, in 
increased loads provided for, in hotter material and workmnnsbipand 
in reduction of strains, than in radical changes of structure. The 
bridge of to·day is simply tho development of the bridge of 1878. 
The approved practice of 1893 makes bridge euperstructures entirely 
of wrought iron or steel, and they a re generally rigid structures 
with little vibration either in the whole stm cture or tho details, 

l\1 I' 81!C II II. 
Royal Sovereign. Centurion. (French.) (British.) (Oritleh.) 

BuUdlng 
1501 1501 

860 BUSl 
800 

61J! 70 i 5 
25~ 2\il 

27! 
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H,t;O 
13,000 11,000 

13,000 
18 18 

17 
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000 
4,000 5,000 ('!) 6,000 

(?) 0 17 
li1 12 18 

2 ll'Sin. D.L.R. 4 lOin. D.L.R . 4 13!in. D. L. R. 
2 lO!ln. D.L.R. 

10 \lin. R. F. 10 t·'iin. R.F. 
b!ln. R.F. 

25 SI\U\11 R. F. 8 G·poundcr R. 1'' . 8 
4 20-pound or R. F. 

8 machine gullS 0 B·ponnder R.F. 
7 machine guns 4 O·poundcr R.F . 

12 a.poundcr R.F. 

10 miiChlnc guns 

7 7 4 

The noisy rattle which was very common wm~ twenty years afto 
is seldom heard now. For short spans plate gu-d~rs are general Y 
used and the length of this class of structure, wh1ch was former!~ 
limi~d to about 40ft., bas gradually increnae? to 100ft., ~nd WI 
probably go higher as soon ns the rolling m1lls can fu rmsh web 
plate.'! for lon~er structures. A few longer spans have already been 
buiJt and sh1pped in single lengths from the shops; In many 
places skeleton riveted structures are preferred for bn~ges o~ from 
50ft. to 150ft. spans. They are commonly CAlled lat~ce bndges, 
but the name is not strictly correct. F~r long spans, P!n-coonec~ 
trusses, very different in all other deta1ls from the pm·connec. 
bridges of twenty years ago, are the gonernl Amen~n practice. 
The st ructure should be thoroughly connected by ~racmg, eo that 
the end and intermediate posts of the two oppos1te trusses shall 
form, as nearly as possible, a single member. 

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

(From ovr oum Corrup<mtknL) 
TBB iron market is still directed by the coal situation. For the 
present i ronmnsters are able to keep the works going, but ~ the 
number of colliers out in Stnffordsbire increases, and supphes of 
fuel become ~career, mills and forg.es in various parts ?f the 
district will it is feared, have to be la1d off. Under those Circum­
stances iron'masters a re still declining forward business, nod when 
the works shut down for the Bank Holidays at the close of this 
week it will be somewhat difficult to sny when certain of them 
will be reopened. Prices continue st rong, and pig. iron is this 
week again particularly scarce nod dear. When M1dland bl&>t 
furnac~ be.comc stopped for w.ant o! coal an~ C;Oke supplies, pig 
iron delivenes, except for the bttle 1ron that IS tn stock by some 
of the makers, will almost entirely cease. Prices of last recorded 
business were 4ls. 6d. to 42s. for Nortbnmptons, 428. to 42s. 6d. 
Derbyshires, and 44.s. net for Lincolns. For new business, bow­
ever, out of stock, more money by 2s. per ton would be ~enerally 
required. Staffordsbiro P.igs nre 57s. 6d. for bot-air all-mmes, and 
37s. 6d. for common, wh1le hydrates are 62s. 6d. Finished iron 
prices are un~ltered. ~al at present is in great rc:<luest! a!ld 
prices are rnp1dly advancmg. At some of the domestic colhenes 
rat06 are said to have risen 50 per 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 bas existed since 1889 of settlin~ wages npon the 
basis of the wages rutin~ from time to time m the North of 
En{Zland. The new scale 1s practically o. reinstitution of the old 
one, with, however, this change, that mstead of a premium of l s. 
per ton being attached the premium is now to be raised to 1s. 6d. 
Thus when the net average price of bara, hoops, sheets, and plates 
in Staffordshire is certificated .bY the accountants to be, £6 per to!li 
as I last week reported bad Just been done, puddlers wages wil 
be 6s. plW! the l s. 6d. premium, or a total of 7s. 6d. per ton, 
millmeo's remuneration bein~ in proportion. Sometime ago the 
men stipulated that the preouum should be l s. 9d., but they have 
now given way to the extent of 3d. per too. The new arrangement 
is likely to find much satisfaction at the ironworks, since the men 
bad become tired of always following the North of England lendi 
and desired nn independent state of things. Tho new scale wi1 
rise and fall with every 2~. 6d. in the net average selling price, 
which, as hitherto, will bo taken out by the accountants every two 
months. UI?On the accountants' doelnratioo of last week, 1t bas 
been dotennmed to make no reduction of wages. I regret to have 
to record the death, since my last, of Sir Thos. Martineau, of Bir ­
mingham, who for many years has acted as the able pr06ident of 
the Wages Board. 

The purchase by Messrs. Bayliss, Jones, and Bayliea, engineers 
and ironfounders, of the Monmoor I ronworl:s, Wolverhnmpton, 
late the property of Messrs. E. T. Wright and Sons, is confirmed, 
and it is tbe intention of the firm to use them for the manufacture 
of puddled bars. The works have a valuable and extenaive fixed 
plant, including four powerful engines and driving machinery, 
forges, rlnte, sheet, and merchant-mills, shears, cranes, three 
powerfu steam hammoN~, eight upright and two horizontal boilers, 
r~ll-t~roing nod screw·c~tting l~thos, drilling and plan!ng ruach!ne, 
w1th mdevendent verttcal eo!Pne, powerful lever testmg machine, 
punching and t<henring macbtne, electric lighting plant, blowing 
engine, and refinery. The works also contain several bundm 
tona of iron floor-pintos, tnun rails, and a large quantity of spare 
rolls. 

Messrs. W. nnd J. Player , of Lionel-street, Birmingham, who 
have bad n long experience as makers of power hammers for 
planisbing, forging, &o., a'ld as manufacturers of machine ~ols 
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 inspected at work this week, is made with eitbe; 
single or double f~mes of similar type to the steam hammer, and 
to run nt any desired speed from 160 to 500 blows per minute 
The plant consists in the provision of a valve with a helical slot i~ 
a circular valve chest on tho back of tho cylinder proper. Holes 
are bored at different heights through the valve chest into the 
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cylinder, any one of .which by means of th~ slot can be opea~ 
to tbe outside air, while the other holes rematn s~ut. The valve !' 
adjustable by either treadle or .hMd gear while t~c hammer 11 

running, and this can .be done . Instantly fro!~! the l~ghteat to the 
heaviest blow, or any tntert?ed 1a~ force be.mg d~hve~. ~e 
cushion of air beneath the ptSton m the mnm cyhnder 111 vaned 
according to the operation of the ' 'alve. When the hammer is 
working the tools or pallets d!' not come .into collision, but keep tb_e 
maximum distance apart until the tup 1B brought down. In thiS 
way a blow or any number of blow11.can be giye~, nod the hammer 
immediately taken off the work wtthout sb1fting the belt. The 
work can also bo moved to any part of the bottom tool, or caa be 
changed from one die to another. It is important that the s~ of 
the hammer does not change with the number of blows delivered, 
a provision which n ry materinll)' i~crea.ses ~be amount of work 
tbat can be turned out compared wtth working under steam or 
power hammers. The new tool is made.insizeaof from fcwt. ~pto 
20 cwt., and the foot gear is only empl.oyed on ~be ~maller ma 
The finn calculate that the power required to d n ve 111. about one· 
twentieth of thAt required in a. steam. power of eqn~ 111Ze1 and all 
shock to the workmg parts is a''Oidcd, as the p111ton 111 alwaya 
suspended on the top air and bottom air cushion,~ and these 
cushions are varied according to the blow to be debvered. The 
hammer is alreadr erected at certain Birmingham edge·t~.l an~ 
cycle manufactunng works, and is well SJ>?ken of. In ~d1tion 1t 
is deemed ~~cinlly suitable for tube·dr&:wtng and t.apen.og, scytb~ 
skelpiog ttltiog steel and general drawtng down aodsm1thy work, 
and it ~bould provd much superior to tb~ old .type of forge 
hammers with rocking shaft. These l~t are .mapphcable toed~· 
tool works ou account of the blow not be1?g '}liiCk enough for plating 
purposes but the pneumatic hammer will do :my work of a. sm&ll 
steam ho

1
mmer, and it bas the additional advantage of runrung otf 

n belt or shafting. . , 
The Council of the National Amalgamation of Chammalce.n 

Associations bas just been considering in East Wo~estenb~re 
the recent statement in Parliament that worn-out cb~ms, wbi.cb 
were cast aside by the Government dockyards, were bemg readtly 
bought by makers and merchants in this eouo.try, and after 
re-blacking shipped to other markets as n~w matennl. The secre· 
tary rend a lo~tter in answer to one wbtch be bad sent ~ tb.e 
Admiralty, which stated that further inquiries were to l?o IDS~· 
tuted. 'l'he Conncil allege that more than 500 tons. of t~lS c~~ 
a r rive in this district yearly, nod that ns soon as 1t ~ves ~~II 
"snapped up " and re-ship~. The Conn.cil state .thetr mtention 
to furnish the Admiralty wtth proof of tbe1r allegations. . 

Further indication is forthcoming of the success of the local rB:II· 
way wnggon hnilding and rolling stock hiring concerns. The Btr· 
minghnm Railway Carriage and Wagon Company have ?eclan:d an 
interim dividend of 7~ per cont. per annum on ~beu ordmary 
capital and 6 per cent. on the preference cap1tal. Brown, 
1\larsb~lls and Co. whose dividend I announced last week, made a 
profit for the year 'of .£16,572, from which £6765 bas to be deducted 
for general expenses, but there is aoo an available balan<;e of.£~ 
broughtforward from last year. At the meeting of the Uruon Rolling 
Stock Company, on Tnesday, nn interim dividend at the rate~f 
6 per cent. on tho preference shnros, and 10 per cent. on the orch· 
nnrr capital, with a bonus of 2 per cent., WIIS declared, ~nd the 
cbalrlDan reported that the operations of the company dunog the 
last half-year had been £35 000 larger than in the ~x months end· 
ing 1892. At the close of ~nother six months. be bad no doult 
that a further increase in business would be regustered. The roots 
due on rolling 11tock were £4000 more than at the close. of 
December. It might have been expected that a compan_y.lilce 
theirs, which was financing railway com~~ .in want .of nddttional 
capital would hove severely felt the cru18 10 Amenca. Be was 
hnppf. 'to announce, however, tbat so far the directors did not eee 
any likelihood of lessening from that cause, and already tbe worst 
seemed to be over. . . 

Much interest bns been excited in tbe Birmingham d1stnct by 
tbe question put to the Secretary of War in the Hou~ of 
Commons on Tuesday by Mr. Lough, whether be wa.s aw8.!9 th~ 
16 ~r cent. of the members of the Amalgamated Society 
Engmeers in Birmingham Md the surrounding dis~cts were now 
out of work. Mr. Lough asked that, und~r tb~ CU'C~mstanoesz 
tho Secretary for War would reconsider h1s dec1Slon wtth regard 
to the Government Arms Factory at Spark brook, and i~ case of a 
falling off in work, put the whole of tbe moo on short time mtb~r 
than dismiss any por tion of them. Mr. Woodall's reply WB;-'1, thahn 
tho event of a further decline in orders-a contingency wlacb, ho~· 
ever, he did not think probable-the abort-time system will 
be adopted. . 

There is somo important electrical construction work ~ be gwen 
out shortly in connection with Stafford. At n meetmg of. the 
Stafford Town Council this week tho Electric Lighting Com~lltteo 
recommend that the !!chemo llroposcd by Mr. Boll, gas cngtoeell, 
nnd endorsed oy Dr. J. Hopkmson, be carried out, and that ~pp · 
cation be made to the Local Government Board for authont.~ ~ 
borrow £20,000 for the erection of buildings and an electrica 
installation £12 000 of which was to be spent at once. Dr. 
Hopkinson 'thought they could supply the electric light at a am~JI 
profit with 15,000 to 20,000 lampe at a charge of 7d. per U!llt. 
The system recommended was the continuous current, low teoooo. 
The scheme was adopted. 
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NOTES FROM I ,ANCASHIRE. 
(From. our~ Corr~.) 

Mand,ulet·.-Tbe now almost absolute certainty of a .prolonged 
stoppage of tbe pits, wbicb is not generally regarded as h~ely to~ 
less than about two months, i~ necessarily ten~ing. to .senou~\y diS· 
organise tho onginecring and tron trades of thlS d1stnct. 'I be less 
than a week's absolute cessation of the output of coal bas, of course, 
not yet caused any real scarcity of fuel, but in view of a. protracted 
stoppage of the pits, colliery owners are not at all anxtous to part 
with their stocks, and since the men came out there bas been a 
very considerable upward movement in prices, tbe ~vance ha~g 
to a largo extent been put on with a vtew of cbeck10g the filling 
up of coal on the pit banks. Already there is a very gen.oral talk 
of the stoppage of ironworks, and one of tbe larges~ firms m Lanca· 
shire have intimated by circular that as they wtll be unable to 
keep their rolling mill!! going, deliv~ries on _contracts are for the 
time being suspend~d, ancl quotat10~ w1th.d!'llwn, any small 
quantity of finished 1ron tboy may be 10 a pos1tion to SU{lply fr~m 
the one or two mill~ they may bo able to keep runrung bemg 
subject to special quotations, which, I hoar, a re about 5s. per too 
above recent cUrTent rates. One or two L..'\ncashire forges have, 
bowover , secured supplies of fuel to carry them over a month or 
ao but others aro badly situated. The local pig iron furnace, 
b~vo a considerable stock of fuel in band, which will keep tbem 
going for some time, bu~ tho Lincolnsb~rc nod Derbyshire fnrnaces1 
which largely supply tb1s market, are LD many cases bemg dampea 
down, and there 1s consequently a prospect ~bat district brands of pig 
iron will very soon be scarce, and users w11l have to replace these 
with outside brands from the North of England and Scotland, 
whore tho miners a re working, and which a re still readily obtain­
able at very little over late rates. 

of round coal, engine fuel being extremely scar~, and o_ne. largo 
colliery concern which bold a heavy stock of tblS descnpt10n of 
fuel, bas intimated that they will not ente.rtain any further orders 
for tho noxt for tnight, LIB they are determmed to see hov.: n::atters 
are likely to tum before letting go .a!lY more of the1r s~k. 
Owing to the scarcity of the lower quaht1es of fuel, use!'S for 1ron 
making, manufacturing, and other purposes, nrc b:wmg to .fall 
back upon tbe better qualities of round coal to keep them gomg, 
and for these they are of course having to pay the full market 

also busy upon their patent Canopy Dog Grates, which bo.ve ~~e~ 
a Arm hold on the market. Tbe best dass of stove grates, w ~~ 
have alwa · 8 been a feature of tho old Sheffield trades, are st1ll 
froel orlcred, but tho cheaper grad? . of goods, ~be parts of 
which can be reproduced in large quant1tics by macbtTnehry, art !lot 
manufactured in this town to any great exton~. e coo 10g 
mnges for tbe ill-fated Victoria were made by tb1s fi rm. 1\!0:ra. 
Steel and Garland of tho Wharncliffe Stove Grate Workll, w oso 
' b'b'ts for the Cbi~o World's Fair was a noteworthy example 
:~ ~b

1

at can be done m combining utility with ~auty, ha':e. not 
· ot beard the result of the awards given by the. Jurors: V.tSJtors k the Exhibition tell me however, that there IS notb1ng 10 th,c 

Show at all to be comPared with Messrs. Steel and Garland a 
pri:lth regard to the shipping tra~o, as I intimated last week, 
local colliery proprietors were not d1sposed to offer m.uch c:oal at 
the ports on tbe Mersey, as tbey bad more t~an suffict~ot mland 
demand; the result is that extraordinary pnces are be10g a.s~ed 
for supplies and I have heard of as much as 17s. 6d. per ton bemg 
paid for st~m coal delivered at the ports on the ~ersey. Coal 
from other districts where tbe miners a re still_workmg has, how­
ever been obtainable n.t considerably under tb111 figure; Stafford· 
shir~ at about 14.s. 6d., North Wales coal at 15s. 6d., an~ best 
Monmouth coals at about lis. 6d., delivered in trucks at Blrken· 
head, or ls. 6d. extra put alongside vessels in the Mersoy, but there 

productions. d 1 be 
A good idea of the conditions of the cutlery trn e can a wn~s 

ba.s since been an advance of about l s. per too: . . . 
Ban·o1r.-Tbe hematite pig iron trade of tblS d1St~1ct bas dunng 

the past week shown a rather b~tter front, !'nd pnces have gone 
up. Tbere is, however, no now life to. note m t_ho demand for ~h.e 
inquiry, for iron continues to boas qu1et as pot!Stble; but the d1ffi· 
culty in the coal trade bas been the means of the stronger tone, 
:md that only. Makers a re. a.sking 46s. per ton net f. o.b .. for 
mixed numbers of Bessemer tron, and are fi~m 1!-t that !)Uo~t10n, 
and at tbe same timo a re doing next to n~tbmg m tbo dnect1on of 
new blll!iness. The tendency at present 1s to bold on. The effect 
of a complete stoppage of tho furnaces, as wns the ca.so when the 
Durham strike was on would be most harmful to the tmdc of the 
North· West Coast fo; it n•ould drive away buyers to other parts. 
In the warrant ~arket sellers a re asking 45s. 3d. per ton, net 
cash for their holdings. The stores of warrants have been decreased 
this week to the extent of 110 tons, leaving tho total held at 65,~1 
tons or an increase on tho year of 22,348 tons. There arc still 
tbuty-seven furnaces blowing. The steel trade sbows no new 
feature. The demand for steel rails is about tbe same, not bo!ng 
by any means brisk, and heavy sections ar~ the. only claSt! engagmg 
the attention of buyers, and the quo~tion ~ £3 15s. per ton. 
Light sections are at £ 5 lOs., and colliery ra1ls at £6 P.er ~n. 
Tin-J?Iate bars are quoted still at £4 per ton, but there ~~ ltttl_e 
offcnng in tbe way of new business. The ord~rs b~ld ID; tbts 
department are fair, and a l?retty good tonnage 1s hemg sb1pped 
from Barrow. Hoops are qu1et at ~6 15s. _Tb~ demand fo~ steel 
shipbuilding matenal ill not suffic1ent to. JUS~ify m.aker:' m re­
starting the plate-mills, and hence nothing 1s do1ng m that 
direction. 

obtained from the ivory stag, buffalo, and horn mer~hants •. 'lb~se 
tradera give a deplorable account of business, but~ find on mq~1ry 
that one cause of tbe languor i'l tho substitutiOn of xylomte, 
metal and other mater ial for hafting purposes. .Some of our 
mo.oufacturers are importing artificial bandies, snpphed by French 
and Gorman manufacturers, which a re wonderfully cheap, rema_rk· 
ably artis tic, and elegantly finished. The use of these. maten.als 
in handling tho steel is all in f~vour o_f cheaper product1on, wb1ch 
is the one essential thing to reta1n fore1gn trade oo~-a-days .. ~me 
of our local manufacturers, doing an American busmess,. antlctpate 
a "boom" with that market in the event of a reduct1on of the 
tariff. Stocks have been worked down. to tb~ bone, and no goods 
ore being ordered while tariff reform IS pcndmg. At s~me of our 
local establishments provision is being made to meet tbtS demand 

The Manchester iron market on Tuesday brought together about 
an average attendance, but business all tbrou~b W3S reported as 
slow. Users of pig iron, owing to the uncerta10ty as to bow tbcy 
may be placed with regard to fuel supplies, a re holding back f~om 
buying, v.:bilst makers from the sam~ cause are very cautious 
about. selling. Local makers wore askmg 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 tbeso prices were being got 
on moderato sales. \Vith regard to district brands, very few of 
tbo makers were quoting at all ; where prices for Lincolnshire 
could be got the~ '!ore very fi.rm at 40s. for f?rgo to 4ls. 6d. for 
foundry as tbe mm1mum, whilst f?r Derbyshire foundry, ~akers 
who bad anything to sell were asktng 47s. 6d., not cash, delivered 
1\!ancbestcr. Out..qjde brands were generally without any reAlly 
quotable change, but firm at about 44s. 4d., net cash, for good 
foundry Middlesbrough, delivered equal to Manchester. ~· 6d. 
for Eglinton, nnd 46s. for Glengarnock, net, prompt cash, dcltvered 
at tbe Lancashire por ts. . 

I n tho finished iron trade most of tho makers a.re JllSt now 
pressed with specific;ations on account of coo~racts, but. they do not 
report any large wo1gbt of actually now buemess commg forward. 
As regards prices there is no actual advance, but local makers a re 
firm at about £5 lOs. as tho minimum for bars, whilst Staffordshire 
makers are not quoting under £5 12s. 6d.; LanCMbiro sheets 
average £7 5s., and Staffordshire, £7 lOs.; 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 
good foundry hematites not averaging more than 53s. to 54B., less 
2,\ delivered Manchester. Local makera of steel billets are, how· 
ev~r pretty full of orders for their limited production, and bave 
not been quoting under £4 5s. net, delivered Manchester, wbil&t 
further orders are now only being taken subject to special quota· 
tions. For steel boiler plates tbc orderc; giving out continue only 
moderate, nod good qualities can still be bou~bt at £6 5s. to 
£6 7s. 6d. per ton, delivered in tho Manchester d1strict. 

In tho metal market a fair amount of business is reported, with 
list rates for manufactured goods generally unchnnged, 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. 

I was ebown the other day n. 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 t? warp! and a good deal of fuel is 
in consequence w~ted. The des1gn wh1cb was shown me has been 
introduced by Messrs. Lever, B olland, and Co., of Manchester, 
who have given a corrugated form to their fire bars which in,ures 
greater strength, whilst with tbi, ~c.ular fo~ there is a zig.zog 
air space betweon the two bars which, 10 add1tion, are perforated 
on the broad surface between tbe corrugations. About 1!lin. space 
is allowed between the two bars, which, in addition to their special 
form, are further stiffened by moans of a fin underneath the bar. 
Messra. 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 furoo.ce, where under very heavy firing the ordinary straight 
bo.rs were burnt down in five or six weeks, but these now corru· 
gated bars have now been in the furnace eighteen months without 
bein~ replaced. The firm have also introduced an improvement in 
drivtng belts, which are a. combination of solid woven bair or 
cotton bolting covered with Helvetia leather, thus securing great 
tensile strength and ftexibility, whilst tbc leather covering i!l an 
effective protection to the belt against the edges being worn down 
by friction through tho action of guide forks and cross-drivin~, 
and also against surface wear on the J?UUeys. A special joint 1S 
also made for this belt, which gives 1t n. perfectly easy running 
surface, nod, if required, it can be mado endless. Tbcso belts are 
specially adaptable for heavy drives and quick speeds, and it is 
claimed that they will not stretch as much as lentber, and having 
a perfectly even surface, they are adaJ?table for running on both 
aides at the same time. In the large w1dths of bolting for heavy 
driving, the under surface of tho belt only is completely covered 
with leather, which is taken over on the edges, aUowing tbo upper 
surface free, but the smo.ller belts are completely enveloped in tho 
llelvetia leather. Tbeso belts have already boon supplied, with 
very satisfactory res\llts, for brickmaking machinery, ond for 
dynamo driving. 

the moment it occurs. . 
Some very good orders ha'l'e recently been rece1ved from t~e 

West Indies, Canada, and the Cape, as well as from Austra~1a. 
Tho latter feature is exceptionaJJy . welcome, as. the A ustrahnn 
market ba<J been practically a blank smco the bankm.g eollapse, and 
in local circles these new orders a rc regarded_ as cvt~eoce t.hat the 
crisis bas been turned, and tba.t tbe Australian busmeSI! \vtll soon 
right itself again. 

Tbe shipbuilding and engineering trades are quietly employed, 
and new orders are scarce. Tbe contracts in band are almost 
finished, and new ones are badly wanted all rottn~. 

Tho iron ore trade is quiet. At the pits there 18 a great want of 
activity. Average sorts are q~ote~ at Bs. ~d. to 9s. per to!! net at 
mines. The demand all round 1S qwet, and IS lessened constderably 
by the im{>Ortations of foreign ores that are constantly being made 
into tbe d1strict. 

East Coast finds a good market, and 1711. is the value per ton 
delivered to West Coast smelters. 

The shipments for tbe past week from West Coast porh of i ron 
and steel represent 16,457 tons, as compared with 11,589 tons in 
the same week of last year, on increase of 4868 tons. The exports 
to date stand at 441,217 tons, as compared with 414,008 tons in tbe 
same period of last year, an increa.se on the present year of 37,200 
tons. 

THE SHEFFIELD DISTRICT. 
(From. O'UT oum. Corrup<YII.(knL.) 

THE miners' strike is now an accomplished fact. Work bas been 
stor.ped in every direction, .and tbe country is clear .of .smoke, 
wb1le the collier can be seen m the Sheffield streets enJoytng the 
holiday his leaders hM'e prescribed for him. Several of our largest 
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 a~ount of prepara­
tion can provide supplies an round. The result 1S that not a few 
of o11r manufacturers have been obliged to close several branches, 
and two or three bnve stopped work altogether. Yorkshire is 
beginning to receivo supphes of household coal from Durham, 
and the stocks which the coalowners and the coal merchants 
bovo in hand find ready purchasers at large advances. Three 
companies have made a. further advance of half· a.· crown a 
ton this week. Tho Midland Railway Company are stated to have 
purchased the stock, amounting to 10,000 tons, of the Dena by Main 
Colliery Company. 'fwo small collieries are sti~ working i_n South 
Yorkshire. In these cases the men are not m the U111on, and 
having received no notice to leave or to have wages reduced, go on 
as before. 

The men employed in the railway material department have a 
little more to do, owing to orders which ba,·e come into the town 
for axle~, tires, springs, buffers, nod similar goods. These lines 
are from the home railway companies, but they are quite 
inadequate to kec:p the plo.nt fully engaged. ~ben ra!lway 
matcnal was so bnsk a few years ago, the productive C8{>8City of 
the works was greatly increased, and it was said at the hme that 
unless foreign trade was fully maintained there could not possibly 
be work for all the mills. 'fbat statement bas t1trned out true. 
There is very littlo doing with foreign markets, and not much 
prospec.t of anythin~ for a consi~erab_le perio~ . The anticipations 
entertamed regard1ng the reVlval 1n Mex1co, as well as tho 
Argentine Republic and other South American markets, a re as 
yet far from realisation. Very little railway material is being 
sent into Argentine, which four or five years ngo was a. most 
lucrative market. 

The rolling mills, tilts, and forges a.re severely affected by the 
stop\lo.ge of coal supplies. The proprietors bavo been unable to 
obtam a quantity sutlicient to keep tbe works in operation beyond 
seven days, although one or two state that they can go on for a 
fortnight or three weeks. The managers of one large concern have 
boon faying in stocks ever since tho agitation commenced. They 
wero thus able to make provision o.t low rates and in full weights, 
and will thus keep on working for six weeks. Generally, rolling 
managers will be shut up to one course. Tbey will do what work 
is sent in so long as they bave 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 tbe termination of the strike. Tbts action, 
of course, will have the effect of o.dding immensely to tho number 
of unemployed. 

The new Ma.ster Cutler will be Mr. George How'IOn, of tho firm 
of Messrs. Harrison Brothers o.nd Howson, cutlerr. manufacturers 
and silversmiths Norfolk-street, Sheffield. Be w11l bo elected on 
August 8th and' installed on September 7th. 1'be Cutler's Feast 
is usuaUy held on tho ov~ni~ of. tbat date, but I understand 
1\ir. Howson intends to gtve 1t e1ther at the end of October or 
beginning of November. 

====== 
THE NORTH OF ENGLAND. 

(From. O'UT oum. C()T'Tup<YII.(knL.) 
BUSINESS bas been somewhat slaek this week in tbis district, 

and the difficulty with the. minors ~as n.ot so far brought the 
accession of orders or tbe mcroase LD pnce that was expectA:d· 
Indeed the value of iron instead of rising, bas barely been roam · 
tained.' Traders seem to 'think it best to wait, and speculatora are 
holding off. It ap~rs certain that tho strike, if ~rolong~d, hov.:· 
ever mucb it may 1mprove tbe ~ra~e in Cleveland_ Iron,, Wl•l detn­
mentally affect the hematite p1g 1ron trade, '~h1cb hitbe~ has 
been comparatively flourishing. But the stnke, by causmg a 
dearth of fuel, lJIUSt lead to tbn stoppage of _a g_ood many of t~e 
steel works in the Sheffield and Rotbcrbam dlStnct, and tb~y will 
cease to need supplies of hematite iron. When it is cons1dered 
that tho makers in this district send 10,000 tons weekly of 
that description of fig iron to the noighbourhood of Sbeffield1 
or one-third of al tbe iron made other than Clevelan<1 
brands it is apparent that tho matter is a. momentous one, as it 
will be

1
almost impossible to find other markets for so large a p ro· 

portion of tbe output. Thus it will be necessary to put tbe surplus 
tron into stock, or damp down tbe furna.c~. Some producers 
might elect to put their furnaces on Cleveland 1ron, but that would 
hardly be satisfactory, seeing tbat there is already as mucb Clove­
land pig produced as a. market can be found for. A~ut 43s •. IX!· 
per ton f.o.b. is tbe price for mixed numbers of hemat1te, and 1t 1s 
not very strong at that. 

Tbe value of No. 3 Cleveland G.M.B. pig iron this week bas 
been maintained at 35s. 3d. per ton for prompt f.o.b. delivery, but 
several of the leading brands cannot be bo.d under 35s. 6d. 
Generally makers a re well supplied with orders for this month's 
delivery and they are not anxious sellers. Cleveland warrants 
have sel'dom been steadier than they bave been this week, the 
price keeping about 35s. 7d. cash, and on Wednesday tbe close 
was at 35s. 9d. Conoal's stock of Cleveland warrants on W ednes­
day night was 77,950 tons. The increase during July was 7543 
tons of which the greater part was accumulated during the last 
week. I n future Messrs. Connal and Co. will, at tho end of ca.cb 
month, make known the a.mount of hemati~ iro~ t~ey have in 
stock, and it would be well 1f tbe Ironmasters Assoctation followed 
their example, for then the state of tbe market could be more 
accurately gauged. They do publish. the re~rd of the make an? 
shipment.!, and it would render the mformattoo more complete if 
they I?nblisbed the stocks of hematite also. Cononl's sto:ck of 
hematite at July 31st was 24,446 tons. Grey forge. pigs do not 
improve in the least, and can be bad at 32s. 6d. readtly. 

'!'he pig iron exports from Middlesbrougb d~ring J uly were ~ess 
than in May nod June; they recorded lt5,140 tolls nga1C1St 
81,346 tons in June, nod about 9~,000 tons in M;ay. Of I_Danu­
facturcd iron and steel, the quant1ty was lei!S satisfactory m tbe 
oggrego.te. Tho following is a. summary of the record:-

Pig iron. l\fnnu· Steel. 
factured iron. Tons. T Tons. one. 

Total 
Tone. 

Ju.ly, 1898.. .. .. 76,140 .. 10,600 .. 12,848 .. 98,6i8 
Juno, 1898.. .. .. 81,846 .. 28,067 .. 11,618 .. 121,026 
July, 1892.. .. .. 88,608 .. 18,847 .. 9,686 .. 62,041 

Tho average pig iron exports, 54,957 tons, were almost tbe 
largest on record, but there was a large falling-off to Scotland. 
La.rge qunntities of hematite wore sent to Russia and Italy. The 
steel was chiefty sent to India, Russia, and Spain, and the manu­
factured iron to India and the Argentino Republic. 

The actual stoppage of tho pits hilS been followed by rather 
lessened pressure of demand for all classes of fuel , consumers and 
mercbaote having to a very large extent bought in extra supplies, 
to carry them over some time, before tho cessation of work at the 
collieries, bnt the demand for all descriptions of fuel for iron­
making, steam and general manufacturing purposes, is still con· 
siderably more than colliery {lroprietora are able to cope with, and 
they are endeavouring to limtt tho draw upon their stocks as much 
as possible. Since the stoppage of the pits there bas boon a. con· 
siderable further advance in prices, tho 1eading colliery firms in 
the Manchester district having made a second advance of ls. 8d. 
per ton upon their pit, wharf and delivered rates, whilst the 
etation, or railway prices for delivery to outside dustricts have 
been put up another 2e. rr ton, makiDg an adva.oce of as. 4d. on 
pit wbarf1 and delivere prices, and 3!. 4d. to 4s. per ton on 
railway pnces. In the West Lancashire districts-except in very 
exceptional cases, where colliery proprietors bavo not put up tboir 
prices more than about 28. 6d. por ton-there has been practically 
a general advance of lis. per ton upon aU descriptions of fuel, and 
In aome cases what are really fancy prices are being quoted for 
supplies taken out of stock. So far as anything like definite 
quotationa can be givon, tbe best qualities of round coal may be 
said to average about 14s. to 15s., second qualities 12s. 6d. to 13s., 
and common lh. to lle. 6d., whilst for engine fuel lOs. to lla. at 
the pit mouth o.re about the a.Terage fi~. So far colliery 
proprietor.~ have had no difficulty in obWmog the reqnillite labour 
for filling up tbo coal out of the 11tockll the[ botd

1 
but these to a 

large extent now con.siat almost entirely o the oetter qnalitiee 

Several of our companies engaged in the heavy trades, particu­
larly those touching Bessemer steel and iron, are looking forward 
to a vory dull autumn trade, nod as the first half of the year bas 
been disap~intiog, tbe tendency is to 11uspend tbe payment of 
interim diVldends. Of course, this is merely a matter of pre· 
caution, and at tho close of the twelve months' working these 
concerns may be able to pay a fair dividend, but in no case is it 
anticipated that tho return to the shareholders will be equal to 
what 1t was during tho previous year. I n the dividends already 
announced a fall of one-fourth has been declared by companie!l 
wbicb a re ranked amongst our most stable concerns. 

Mes.,rs. Moorwood, SOns, and Company, ironfounders, Harleston 
Ironworks, Sbeffield1 have just completed a cooking apparatus of 
unusual dimensions tor one of tho largest Atlantic-going steamera. 
The apparatus is of wrought iron1 and tho Hues are self-contained 
in the range, which will cook aioners for between 600 and 700 
persona at one time. Tho fi rm state that they have in hand 
a number of important ordcra for this cl9.88 of work. They are 

Tho iron oro trade is steady, but a stoppage of corWn of tho 
Cleveland mines is seriously threatened ; indeed at the North 
Skelton, Skelton, and Loogacres mines, tho men have resolved 
to givo in their notices, because they cannot agree with the 
employers as to the payment for working tho ratchet drill, which 
bas recently been introduced into these mines. The miners do not 
object to the use of such drills, and a re not intending to strike 
against the employment of machinerr.1 as bas been represented in 
some 9uarters, boca\!So for years dnuing by machinery bas been 
extenstvely carried on at several of the mmes, there being the 
pneumatic drill, the hydraulic drill, the petroleum drill, and the 
electric drill in operation, but what they do object to is the price 
that tho employers propose to po.y. That tbere 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 fottr have been able 
to got under tho old system. Tho ratchet occupies a position mid­
way between the macbino drills above mentioned and the old hand 
"jumper," and, beca\!Se it will displace so much hand labour, tbe 
men do not look favourably upon it. They say also that it will 
reduce their carniogp. The local mining engineers speak vory 
higblJ of the tool, and if a. wage, not too high, were o.rranged for 
workmg it, the apparatus would be adopted at moro of the mines. 
Tho demand for Spanish oro is well maintained, and the price 
of average Rubio is not below 12s. 9d. per ton delivered on the 
Tees, which is ls. above tho lowest tigure that bas ruled this 
year, and that means 2s. advance in the cost of p roduction. 
Makara of hematite iron have also to pay 9d. per ton more for 
their coke, so that their win will now cost them nearly 3s. {>Or 
ton more than it did a short time ngo, whereas their selling 
prices have only ri,en l a., and thus they are 2s. worse off tban 
they were in tho early spring. Tho Consett Spanish Ore Company 
will pay a dividend of 48. 6d. per sho.re, which is at the rate of 
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ti~ per cont. per annum. M&srt'. J. Wild and. Co., Mid~es­
brougb, bAvo conlracted to tako tho whole of the tro';l ore rrusod 
in the island of Eloo during the tbr~ ~oara comm.eocmg January 
1st next. It is expected thAt a mtllto';l ~ns ~It be produced 
during this period, and the contmet pnce 111 sa1d to be lb. per 
too f.o. b. 

The stool railmaker11 are fully employed, and. orden1 already 
booked will keep them so for a corunderable penod, so that tho 
sellera adhere to £3 17s. 6d. net aa their pnce for heavy rails. 
This week a most significant shipment of rails bas been made 
from tho Tees, 1000 tons hAving been dis~tched ~an _entirely n~w 
market and by an entirely new route, vtz., to Stbena, the ralls 
being conveyed round ~h~ North Cape, an~ through th.e Sea of 
Kara to the river Yentsot, wbero. they wtll . be tra!l~Jh•pped to 
Russian river steamora, and earned to tbetr destlllAtloo-the 
Trans-Siberian Railway. Hitherto all goods have had to be 
carried acroas tho Urals at very groat cost. Tbe s.s. Orestes, 
which conveys tho rails, is commanded by Captain Wiggins, a 
Sunderland man, and the discoverer in 1874 of the ocean route to 
Siberia, it bcin~ before that believed that tho Sea of Knr:a was 
unnavigable, bomg frost-bound throughout the year. But tt was 
found tbnt vossols could got through in tho summer and autumn, 
and a route bas been established wl.tich will enable goods to be con· 
veyed at a cost which is not prohibitive and is much b:elow that_in· 
curred when sending goods overland. The. Orestes, bes1des car~ymg 
rails, is also taking out gold-crushing macbmeryfor the use of m1nen1 
in Eastern Siberia, as well as steam launches and other boats to work 
on Siberian rivera. Three light-draught river steamers are now 
being built on tho Clyde for Siberia. The Russian Government 
are apparently determined now to . develope ?O~mercially t~eir 
Siberian prov}nccs.. They have _gtven perm~1on for foretgn 
vessels to naVIgate mland waters b1therto exclusively reserved by 
law for the Czar's subjects, and they have conceded important 
privileges in the way of freedom from Customs' duties. 

Tbe demand for steel plates and angles is fairly well maiotained1 
and tho price of tho former has been advanced to £5 6s., less 2~ 
per cent. at works, wbilo the latter are at £4. 15s., less 2! per cent. 
The Coo.sett Iron Com~ny, who _ar~ the la~est producers of 
steel plates nod angles m the district, makmg weekly 2500 
tons of steel plates and 1100 tons of steel angles, besides 
400 tons of iron [>lates, report that. their profit for the last financial 
year was £110,9tl, or £61,350 tons less than in the previous yea_r, 
the directors stating that despite the economies they have made m 
the cost of production, the profit.'! on their coal, coke, pig iron, 
manufactured iron, and steel, have all fallen off. The output of the 
new angle mill is b.eing steadily incrensed. The Dar~n Steel 
and Iron Co. have mtroduced a new sleeper press at tbe1r works 
which is giving very good results. It ts the invention of their 
manager, Mr. Bowen, and the chairman of the company is of 
opinion that there is no pl~nt in the kingdom which can m!lnufa?· 
ture sleepers more economically or bettor than they can wttb tb1s 

press. d · · tl · to tb d'ffi lti · The coni tra e ts very act1ve, par y owmg e 1 cu cs m 
the Midland trade, and owners have tnken the opportunity to 
advance their prices considerably. 'rhere is great improvement 
also in the export demand, and one day last week no less than 
29,936 tona of coal were despatched from Tyne Dock alone. 
Steam coal has been put up to lOs. 6d. per too, and even lls. 
f .o.b., whereas a short time ago sellers were glad enough to get 
& . 6d. Gas coals are also selling more freely. The Middles· 
brougb Corporation have given out orders for 35,000 tons of ~ 
coal, at prices varying from &. to ~ .• the general figure bemg 
about Ss. 3d. delivered. Measrs. 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 baa not been working for twelve yean~, and baa long been 
dismantled. Tbe output uSed to be about 300 tons per day. 
Coke baa gone up considerably in price, where it is required for 
delivery in districts affected directly by the miners' strike, and a 
very heavy demand bas sprung up from conaumers in South 
Yorkshire, who are paying 128. 6d. per ton at the ovens, and in 
some cases even Hs. 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 oum C()TTupondt.1U.) 

TaB pig iron market has been firm, owing to the coal crisis. The 
demand for Scotch warrants has, however, been only moderate, 
and (be price has been fairly steady at about 42s. 2d. ~b. Cleve­
land iron baa been in better demand in our market at 3&!. 6d. to 
35s. 7d. cash. There hM 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 n want of coke. The price of Cumberland 
warrants is 45s. 3d., and Middlesbrougb 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. 

Tbe 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, 48s. 6d.; No.3, 42s. 6d.; Clyde No.1, 47s.; No. 3, 44s.; 
Gartsberrie and Summerlee, Nos. 1, 4&.; Nos. 3, 45s.; Calder, 
No. 1, 4&.; No. 3, 45s. 6d.; Coltness, No. 1, 53s. 6d.; No. 3, 
47s. 6d.; Lnnglonn, No. 1, 54s.; No. 3, 45s.; Glengarnock, at 
Ardrosaan, No. 1, 4&. 6d.; No. 3, 45s.; Dalmellington, No. 1, 
46s.; No. 3, 44s.; ~linton, No. 1, 44s. 6d.; No. 3, 43s. 6d.; 
Shotts at Leith, No. f, 6ls.; No.3, 48s.; Carron at Grangemoutb, 
No. 1, 52s. 6d.; No. 3, 46s. 6d. 

Tbere are 62 fltrnaces in blast, compared with 67 last week, 
and 75 in the corrcspoodinl{ week of last year . The makers 
appear to be steadily adbenng to their policy of feeding the 
market, but refraining from nccumulnting 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 336,000 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 prospect is, if any­
tbing1 a little better . Tho orders 1n hand and in sight for ship­
buildmg steel are fully g reat.er than at this time last year, and 
there is also more doing in bridgework. The Dalzell Steel Works, 
Motberwoll, are very busy, tbeir tu.rn-out of material being 
reported just now to be tho largest t>ince the beginning of the year. 
Good contract!! are in course of execution for milway bridges in 
tho samo district. Tho pricCII of steel are steady, being qcoted on 
tho baais of £5 5s. to £5 7s. 6d. for ship plates, less 5 per cent. for 
deli\·cry in Gllll!gow district. 

There is a decidedly bettor feeling in the malleable iron trade, 
nod work is more general than for a long time. Whether this 
state of mattera is likely to be of any permanence it is not easy to 
discover, boca use the work is for the most part for delivery over 
short periods, nod consist& of moderate lot!!. This kind of business, 
however, is frequently more profitable than are heavier and more 
extended contmcts. Makera quote the lowest grade of common 
bars £5; second grade, £5 68.; highest grade, £5 7s. 6d.; best 
bars rangins up to £5 17s. 6d.; less the usual 5 per cent. discount. 

More activity is reported in sheet.'! and tubes, and prices are 
tending firmer. Shoots are quoted on the bAsis of £7 5s. for iron 
singlee, 1098 6 por cont. 'l'ho principal demand in the ca.so of 
tubes is for the larger sort.'!, but more inquiry is now springing up 
for marine tubes. 

The iron anrt ateel manufactures shipped from Glasgow in the 
pMt week embraced locomotives worth £8500, machinery about 
.£36,000, steel goods £9000 and general iron goods £36,000. 

Tho foundry trndo hM heon I)Uiot, but a number of contract.'! 
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are dropping in. Me.oars. David King nod Sons, Koppoch _Iron­
works, Glaagow, have obtained a contract for !1 large quantity of 
iron railing for Torqoar· .Macfarlane, Straing, and Co. h:ave 
secured a contract for 36m. cast !ron pipes_ for ~laagow Corporation, 
and another for pipes from 6tn. to 12in. d1ameter for Dundee 
Waterworks. M088rs. Dixon and Corbett, and R. S .. N~w~l and 
Co., have com.Pieted a. new bn~e ~pe for. the C<?wl~lMI moline of 
the North Bntisb Ra1lway, whicn ts five 1nches m CU'CUmference 
and ~500 yards in length. . .. 

The coal trade is in a somewhat 1rrogular position. Tbe Scotch 
minora bnve held n series of meetings, at which_ they .have con· 
sidered their interest in the movement of the Eo~lish col hers. Tbey 
have exprtlllSOd their sympathy with their English bretbr~n ; but 
they have bee~ in most.distric~ unable to adopt any de_fi01~e reso· 
lution for dec1ded actton owmg to a want of orgnmsabon and 
funds. Tbe loaders of th~ men bold different opinions as _to what 
course they should pursue, some exborti~g them to stn~e aud 
others to continue working short time, m. the e%J)OCtation of 
receiving higher pay should there be a scarc1ty of coals. In the 
meantime tho coalmastora are indifferent. 'J'be men have made 
demands for advances of wages ; but the employers have not even 
mot this week to consider these, although the me~ expected 
that they would meet on Wednesday. The fact ts, that by 
their policy of restriction-which ~bey have obserye~ now 
for about two months-the Scotch mmers have made ~t Impos­
sible for shippers to enter into forward contracts. For thll! reason 
the coalmastens are not obtaining higher rntes for any constd erablo 
portion of their output. On the other band, they have large ~on­
tracts running to supply the iron and steel works, entered mto 
early in the season at low prices. They cannot thus afford to pay 
high wages, aod should tb~ men. strike the maste_rs will '?a pro­
tected by tbe strike clause tn tbetr contracts. Tbts expln1ns .t~e 
indifference wilb which the employers look upon ~he pre:-ent crlSI.S. 
I t would sorvo no good purpose to quote coal pnces tbts week, as 
they are very irregular. 

In tho course of July 18 vessels of 3i,560 tons were launched 
from the Clyde shipyards, compared with 23 ~essels and 29,414 ~ns 
in JuJy, 1 92. 'fho output is larger than 1n any corresponding 
month for at least fourteen years. During the seven months 150 
vessels bnve been put into the water aggrc;gnting 159,260 to_ns, 
compared with 187 l'essels and 215,219 tons 10 the corrcspondmg 
period of last year. The uew orders plnced during the month are 
estimated about 23,000 tons, and the work on band is about 20,000 
tons greater than at this time last year. 

WALES AND ADJOINING COUNTIES. 
(From our oum Corr~.) 

As might be expected, there is a r~markable degree c;>f vital_ity 
in tho coal trade. Up to a late penod steam coal was 1mprovmg 
~raduaUy, but now the movement baa extended to bouse coal, and 
m every valley there is a good deal of briskn~s. This has been 
tne case especially this week, with Bank Holida~ in frc;>nt, as und~r 
any circumstances preasure or not! the collier wil_l have his 
holiday. The week1s totals from Cardiff alone are certam to exceed 
300,000 tons. Last week they totalled 281,476 tons, and Newport, 
Swansea, and Llanelly aU share in the activity. Newport, with 
the Powell Duffryn shipment.'!, will certainly show increased totals. 
AB regards prices, these a re going up steadily. There bas been no 
upward bound in steam as yet, but I have ~card of l s. ld .. to 
b. 6d. in steam, and e\'en 2s. advance per too m bouse. The mid­
week quotation on 'Change at Cardiff ""ill fairly mark the state of 
things. 

Best steam, lls. 9d. to 12s. 3d.; seconds, U s. to U s. 6d. Mon­
moutbsbire coals, lOs. 9d. to lb. 3d.; inferior coni, f~m 9s.i 
small, 5s. to 6s. 9d. House coal, best, U s. to lls. 6d., No. ij 
Rbondda, lOs. 9d. tolls.; brush, Ss. 9d. to 9s.; small, 6s. 9d. to 7s. 

Coke and patent fuel prices are retained, all with upward 
tendency. Swansea prices patent fnel , 9s. to lOs. Iron ore, lls. 6d. 
to U s. 7¥:1. Bituminous coa:S, lOs. 9d. to lls. 3d.; anthracite, 
from Ss. gd, to 138., according to quality. Pitwood slightly lower, 
but this is only regarded as temporary. 

Reviewing tbe 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 cares," seeing that the leading 
coalowners are well sold for shipment foreign, to the coal stations, 
and steamora, that now customers coming in will have to pay in 
excess of quoted prices. A1s regards the railways, Taff, Rhymney, 
and Barry prospects are exr.oedingly good, and stock is advancing. 

I regret that the improvement in trade does not extend to iron 
and steel. ln fnct, an advance on coal 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 consignment.'! for the Great Western and 
local railways, and light for locel collieries, being the closing 
business. Stocking of pig continues heavily at 0vfartbfa1 and 
consignments of steel bars bnve been very heavy. -The Mi<lland

1 
Great Western, and Rhymney lines have constantly exbibite<l 
large collections at sidings of late. In the matter of crop ends and 
special sizes, Cyfartbfa also has been sending off large quantities. 

Some surprise hilS 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 tbe a rrangement of the ironworkers' 
sliding scale, which baa just declared no chAnge in wages, the 
minimum and maximum having been settled after a groat 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, £316s.; light, £4. 15s.; tin-plate bar, 
£4. 7s. 6d.; steel sheets, singles, £7 to £8; sheet iron, .t:6 19s. to 
£7 lOs. It will be seen that Swansea Exchange quotations are 
slightly _bettor than these. Steel rails, heavy section, £3 17s. 6d. 
to £4; hght, £4. lOs. to £4 12s. 6d.; Bessemer steel bars, £4 7s. 6d. 
to £4 lOs.; ~iomons, £4 lOs. to £4 17s. 6d. 
Other_quotati~ns are :-Gl~sgow pig, 42s. 1¥1.; Middlesbrough, 

36s. 6<1., hematite, 45s. 3d., W elsh bars, £4 15s. to £4.17s. 6d.; 
sheet iron, £ 6 lOs. to F:l lOs.; tin plates, Bessemer steel cokes 
lls. 6d. to lls. 9d.; Siemen!IJ. 12s. to 12s. 3d.; ternes, per donbl~ 
box 28 by 20, at 2le., 22s., ~. Best charcoal, 12s. 9d. to 14s. 6d.; 
wasters, 6d. to ls. per box less. Block tin, £82 2s. 6d. to 
£82 7s. 6d. Copper, Chm bars, £41 13s. 9d. to £4.1 18s. 9d. Lead, 
En~lisb 1 £10 &. 3d.; Spanish £10 3s. 9d. 

.1i erO<lale-D. Davies and &n-bas again come out well with a 
declaration of a 10 per cent. dividend. 

Tbe ~aff Vale dividend is at per ceo~., equal to 8~ per cent. upon 
old ordmary stock. ~e res~It of tb~ ISSUe of the report has been 
a favourab~o one1 ~howtng llS 1t does m the face of a falling revenue 
-now aga1n lookmg up-that extreme care has been practised 
and the keenest economy shown in lopping off all that could b~ 
regarded llS not obeolutely necessary. Two items may be specially 
noted, overtime nod expenditure for coal. 
. Tber~ is a steadr average make gc;>ing on in tin-plate, but there 
ts nothmg of spectal note to chromcle, only an absence of vitality 
in the American trade. 

Latest ad vices from coke oven centres show that :m advance is 
likely. It is difficult to get quotations, and especially for forward 
trade. 

There is a good deal of discussion going on at Cardiff on the 
matter of the r umo_ured 1'a1f Vale and Rhymney Railway arrange­
~e~t, but I shall 8"ye no credence to any "amalgamation " until 
d_Istmctly ~od offictally announced. The " rumours" prel'ioul!ly 
CircuJated 10 tho local press have done a great deal of mischief 
benefiting a fow but injuring a large number. 1'bousands of 
pounds, I am informed, have changed hands of late. 

The deep sinking at Gilfach Colliery-Mr. Christmas Evans-is 
progreesing well, and is now into the solid. 

'rhe Aberdare-Merthyr Collieries have been restarted on the 
Hirwnnn side of tho tllking, nod n good output is nssnred. 
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On .Monday it w~s calculnud that 1_0,000 collien in ~o~b 
Wales wcro idle, and 1t was stated that notices from other colhcnee 
were about to be banded in. It is not, bowel'cr, e>.pected that tbe 
stand in North Wales will be a severe one. In tho Fore8t. of Dean 
there is little change in the situation. Probably, both there and 
in North W ales the improvement in the Sooth Wales coalfield will 
have a favourable effect in bringing about a compromise. 

NOTES FROM GERMANY. 
(From our oum C(l'ITupqndmt.) 

TUB outlook in tho engineering and iron trades in this country 
presents no really new feature. Tra~ers look i!l vain for any sign 
of improvement, and the depres:sJOD promtBes to be further 
prolonged. The condition under which business is at present alone 
possible could scarco!y ~e more unsa¥actory, anything !ike 
remunerat!vo prices ~e1og I!' m~st _cases l}UI~e out of th~ qu011tioo. 

In Sileata tbo hustnesa m p1g 1ron cont.innes langwd. I n the 
malleable iron brooch there is some movement to bo noted in ban. 
and plates foreign inquiry being rather more nctive this wook. 
The empl~yment at the machine and wagon factories is very 
irregular and uusatisfn~tory. There a r!3 some orders for l_ocom~th·e~ 
boldin~ out one for mneteen locomotives for the Berhn Railway 
Admimstration, but unfo~unately compe_tition for an,r work that 
is to be got is so keon that 10 ma~y cases 1t ts not a question of profit, 
but as to what the actual loss w11l be on the orders booked. Tho 
German arms factory Mauser-Loewe bas secured a contract for 
154 000 rifies 7·65 mm. calibre, for the Turkish Government. 

dn the A~tro-Bungarian iron market pig iron rem~na rather 
quiet. while for finished iron the demand bas further 1mproved, 
which is due in a great measure. to _tho favo~rable harvest accounts 
that are coming in from most d!stncts. Pnc~ have not cb_sngcd. 

In the French iron trnde a shgbtly decre:l.Slng tendency l8 to be 
noticed. Dealera show a strong inclination to clear their stock!!, 
and are selling bars at 152·58f., gi rder;' at 162·~f. p.t. Iron 
girders are in very slow demand, those m steel bemg generally 
preferred. Tbe steel works nre, as a rule, well off just !lt present, 
having secured a fair. amount of ~ew orders, espec1ally nuh.. 
Statistics recently pubhshed show sh1pmen_U! on the canals~ ba':o 
increased about 800,000 t., or 3 p.c. agrunst last year, wbtcb lS 
chiefly due to an improvement in the general coal trade. 

The Belgian iron business remains, unfortunatel)', very depressed, 
and there is not the sli~btest symptom of an. Improvement per· 
ceptible. Nominally, p n ces hAve not altered stnce former weeks, 
bemg for bara 105f. p. t. for export; plates, 125f. p. t.; and steel 
girders, UOf. p. t. For orders _of some ~eight the ~sual concessions 
are granted. At a late tendenng for railway carnages there were 
sixteen com\>etitors, all off~ring at very low prices. Wagons, _for 
instance, wb1cb cost 1600f. 10 March of present year, were bemg 
offered at 1313f. to 1329f. now. 

The Society of Belgian Engineers intends paying a visit to the 
Rhenish· Westphalian mining districts towards the end of present 
month. 

There is still ver~ little ~oiog in the iro_n and steel trade of 
Rbeinland-Westphnlia. Wttb the exception of those more 
favoured articles that are !:>eing regularly inquired fo~, prices con· 
tinue to show a decreasmg tem:leocy. Iron ore ts depressed 
genemlly. For8patbose iron ore M. 7·10 !'<> 7·80p;t. is given:. roasted 
do., M. 10·60 toM. 10·80 p.t., net at mm~. l\assau red uoo ore, 
60 p.c. contents, fetches M. 9·10 p.t. Minette of Luxemburg 
and Lorraine is be:1~f; quoted M. 2·40 to 2·60 and 3'20 
p.t., nccording to q ity. The pig iron busin~ is dull, 
next to no demand coming forward. Stocks a.ro, bow­
ever . but slowly increasing, the weekly output having been 
reduced to tho minimum. Makers of pig iron never bad a worae 
time; manufacturers and dealers are sunply buying from band to 
moutht and are not likely to do any other for months to come. 
Regar<ling the different sorts of pig iron, nothing new can be 
reported since last week. Prices are the same as previously 
reported, being for spiegeleisen 10 to 12 p.c. grade, M. 51 p.t.; 
forge, No. 1, M. 43 to 44 p. t.; No. 3, M. 40 to 41 p. t.; Sieger land 
good forge quality stands at l\l. 41 to 42 p. t.; hematite, M. 62 to 
63 p.t. F oundry pig, No.1, cost.'! N. 62; No.3, M. 63 p.t.; basic 
is, comparatively speaking, rather well inquired for at M. 4,;! to 43 
p. t. German Bessemer costs M. 48 p. t.; Luxemburg forge pig, 
M. 40 to 41 p. t. nt works. In the malleable iron trade the mills 
are reported to be but irregularly occupied, and the general returns 
a re to the effect that tho manufactured iron business bas never been 
in a more unsatisfactory condition. There is next to no demand 
coming in for bars; in girde~, too, very little has been doing upon 
the week, and the prices fetched are, in most instances, below basis 
quotation, Some fair orders for hoops have been secured ju.et 
lately, but to get these a further reduction in price bad to be 
agreed to. The busin088 that baa been doing in plates ma1 be 
termed a fairly good one, so far as demand is concerned, but pnoes, 
however low, cannot be maintained, makers willinl{ly accephng the 
famine prices offered them to secure employment. Sheets are in 
somewhat better request now ; in Rheinland tbe demand for that 
article bas been 9uite satisfactory, and acth"ity at the works is well 
maintained. Pnces, though still unremuoeratil'e, show a firm and 
even rising ioclinntion. In wire rods, drawn wire, and wire nails 
there a re only occasional small orders going out. and for theee 
there is a good deal of competition at low figures. At the foundries 
and machine shops little work bas been doing; the wagon factories, 
too, are reported to be but partially employed during the last 
week. The steel works ba,,e been fortunate in securing a Govern­
ment order for 5500t. rails; they expected to get the whole lot, 
but, to their great dismay, an order for 1500t. bos been given to a 
Belgian tirm. 

Tho following are the present list quotations per ton at works:­
Good merchant bars, M. llO to ll6; angles, M. 120 to 122·50; 
girders, M. 87 ·60 to 95; hoops, 1\i. 125 to 132·60; billets in baaic 
and Bessemer, M. 85; heavy plates for boilermaking pUl'J>OIIOII, 
M. 160; tank ditto, M. 140; steel p lates, .M:. 140; tank ditto, 
M. 130; Siegon thin sheets, M. 120 to 130; common sheets, M. 135 
to 140; iron wire rods, M. 1~0; drawn wire in iron or steel, M.lOO 
to l:ll>; wire nails, M. 127; rivets, M. 146; steel rails, M. ll2 to 
116; fish-plates, M. 8i to 110 ; steel sleepers, M. 106 ; complete 
sots of wheels nod axles, M. 270 to :l80; axles, M. 220; steel tires, 
M. 216 to 230; light section rails1 M. 95. Statistical figures show 
German import and export to lla\'e been, during the first two 
quarurs of the present year , as under:-

Import. 
100 kilos. 

Value of tmport. 
M. 

189S .. 
1892 •. 

• • • • . . . . 
• . 188,6i3,800 • • • • 
. . 187,0'24,102 .. .. 

• • . . 2,042,669,000 
. . • • 2,116,6i 6,000 

1898 ...... 

1 !13 .. .. • • • • 
1 02 . . . . . . . . 

-8.~,392 

EX)XIrt. 
100 Idle& 
99,882,061 
lll,li8,890 

.. . . . . . - ';2,906,000 

\'Blue of export. 
H . 

.. . . .. . • • • 1,671,669,000 

. . • • . . . . 1,4i9,2S!l,OOO 

1893 .. .. .. .. +8,668,661 .. .. •• . . + 192,8i0,000 

Tbus, import during the firat two quarters of tho present year 
shows a decrenso of 2·5 per cent., while value of import decreased 
3·6 per cent. , compared to the same period the year before. 
Export rose 8·8 per cent.: ''alue of export increased 12·9 per cent., 
agninst 1892. Among the goods which show a decided decreaae in 
import are:-Corn, decrease in import9,381,19i-100 kilos.-wood, 
cattle. Goode showing an increase in import arc :-Coal, increase 
5,1)51,510-100 kilos.-artificial coal and ore, raw material required 
for toxtile fabrics, petroleum, pig irou. A decided increase in 
ox port show coal t\od coke; the former, 2,838,308-100 kil06.-t.be 
latter, 1,251,670-100 kilos.-briquettes, ore, iron and iron manu­
factured goods, ~inc, earthenware, paper and pasteboard, epice11 
and general gTOMry wares, sweetmeats and pastry, drugs, colours 
and dyeing mntorials, and oils. _ 
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AMERICAN NOTES. 
{Front our oum Ce>l"'rupondent, ) 

NEW YORK, July 26th, 1893. 
TO·DA v's telegraphic reports from interior 

points indicate a healthy mdustrial and com­
mercial condition, despite the lagging demand. 
Stocks of cereals are unusually heavy, and prices 
phenomenally low. Iron and steel are dragging 
a t the lowest figures ever known. Crude iron 
output is declining, and furnace owners a re un­
willing to run beyond the completion of contracts 
in hand. Merchant iron mills are all idle. Sheet 
m ills resumed full time this week. Plate and 
stn1cturnl iron mills will resume gradually, os 
orders are booked. Steel rail mills are turning 
out but few standard sections, but are f11.i r ly busy 
on light rails. Railroad traffic is at a low ebb at 
present, but an improvement is expected before 
Sep tember 1st. '!'be army of unemployed is 
inc rensing, and i11 now larger than at any time 
since the panic of 18i3. Manufacturers are 
everywhere restricting ontput to immediate 
demands. Wages reductions are being made 
here and there, without strikes resulting. Capital 
is d idinolined to embark in uncertain enterpriRes. 
A ~roundwork of confidence is necessary for a 
r eVIval of octivity. 

LAUNCH ES AND TRIAL TRIPS. 

A new Cardiff s tosmer wa.3 successfully launched 
at tbe shipbuilding yard of Messrs. Palmer! J arrow, 
on Saturday. The Anthony Radcliffe1 t>u.ilt for 
E . Thomns Radcliffe and Co., of Caraiff, bas a 
carrying capacity of 4100 tons on a draught of 
19ft. 6in., and has all the best and latestappliances. 
Her en~nes will be triple-expansion, she will be 
fitted w1th steam geanng, have five hatchways, 
and a powerful steam winch at each. 

On T uesday, the 1st inst.~Earle's Shipbuilding 
and Enginee1·iog Company, tl.ull, launched for the 
Boston Deep-sea Fishing and Ice Company the fine 
i ron screw trawler Sutt e r ton, 100ft. long, 20ft. 6io. 
beam, and 11ft. depth to top of ftoors. 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; includin~ patent 
trawl ports, dandy score.<~, and steam wmch, of 
Messrs. Earle's special design. Her engines are of 
the triple-compound type, with cylinders llin., 
17in., and SOin. diameter by 2lin. stroke, and she 
has a large steel boiler to work at a pressure 
of 150 lb. per squl\re inch. 

On Monday afternoon Messrs. Sir Raylton 
Dixon and Co., Middlesbrough, launched a steel 
screw steamer of t he raised quarter deck type, 
which bRS been built to the order of Messrs. J . 
and E. Kish, Sunderland. 'fhe p rincipal dimen­
sions of the vessel are:-Lengtb, 292ft. 6in.; 
beam, 40ft. 6iu. by 22ft. depth moulded ; with a 
large dead weight carrying capacity. Engines will 
be litted by the North-Eastern Marine Engi­
neering Company, of W allsend·on-'I'yne, the 
cylinders being 22in., 86in., and 58 in. by 39in., ·with 
two large boilers working at 160 lb. p ressure. The 
construction of the vessel has been under the 
superintendence of Mr. Thomas Metcalf, of 
Sunderland, and as abe was leaving the ways she 
was named the Coquet by Miss Annie Kish, 
sister of the owners. 

F ollowing the launch on the 15th ult. o f th 
largest oil vessel yet built, and the largest vessel 
built by Messrs. Craig, Taylor, and Co., in their esta­
b lishment a t Thornaby-viz., the s.s. T ees, which 
was of the following dimen.sions :-355ft. by 45ft. 
by 30ft., and which vessel will car ry over 5000 
tons of oil, in addition to 700 tons of bunkers­
this firm launched last Friday, the 28th ult., one 
of the smallest vessels they hnve yet built for the 
oil trade, her dimensions being 185ft. by 31ft. by 
15ft. lO~in. This vessel bas been built to the 
order of 1dessrs. L. Me rcader and U d a 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 
fi tted with all the latest improvements, including 
pumping and electric li~bt installations, rigged 
as a barquentine, and 18 built of steel to the 
highest class in Lloyd's. AB she left the ways she 
was named the San Ignacio de Loyola. by Senora 
Gamecbo, wife of the captain who takes com­
mand of the vessel. 

Messrs. W. D oxford and Sons, Sunderland 
launched on Saturday afternoon the second 
specimen of the " t urret deck" type of cargo 
s teamer which that fi rm bas patented. The 
vessel is for the same owners as the firat st-eam er, 
Messrs. Petersen, Tate and Co., Newcastle. H er 
dimensions are: - L.angth, 311ft.; b readth, 
8ft. 2in.; 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 Siem ens-Martin steel with the 
usual parts of iron. Among the improvements 
introduced in this vessel as compared with the 
first is a new arrongement of construction of 
sheer st.rake and stringers, producing a large 
increa-se in the s trength of the vessel with the 
same amount of material. The batches a re 
exceptionnlly large and arranged to facilitate 
the shipping of large p ieces of machinery, &c.; 
the h olds also ure well clear of obstructions. 
S he is fitted with four horizontal s team 
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 
boiler -room. These winches are a rranged so that 
two work t he main bold and one works each of 
t he other holds, and the cargo is manipulated by 
~be usual derrick ~rrangements. The machinery 
18 fitted aft, as 10 the s.s. Turret, leaving the 
whole of the holds amidships clear for cargo. 
The after end of the vessel 1s arranged so liB to 
have a clear deck. The ve~~Sel is to be fi tted 
wit_b powerf.ul triple-expatl8i_on engin~, having 
cyh~ers 2!3m., Sim., and 60m., by 42tn. stroke, 
workmg With a steam pressure of 160lb., and 
have many recent improvements, including an 
~b eje<;tor wb!ch is o~rnted from the stoke-hole, 
d1spensmg entirely With the necessity of hoisting 
as h on deck nod di8charging it overboard. 

TB'l CORINTH CANAL.-The opening o f the 
Corinth Canal has heeo definitely fixed for Sun­
da~ next. Nio() 6ritisb warships hBve just 
arnl"ed, 

THE ENGINEER. 

THE PATENT JOURNAL. 
ColldlMed h-om " Thf. ntmtrated Officia.l Journal o{ 

Pattn~ ... 

Application fol' Lettel's Patent. 
• • • When '()Qtents have been " communicated" the 

name and 1\ddreu of the communicating party are 
printed In Italics. 
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14~~d~~nKlNO and' N u)tOERINO SREEP, R. Bouquet. 

14 008. TuRNING l\lACRINES, C. E . H onriod-Bochni, 
London. 

14,009. TLN OPENER, W. Heald and J. F. Heald, 
London. 

14l010. FOLDINO TABLE for PICNIC BASKE'TS, E. Drew, 
LOndon. 

14 011. TtRES, T. Dee,'ers and H. D, Sheridan, 
London. 

14,012. EL&CTRtC DATIERtES, H. Bonner, London. 
14,018. AUTOMATICALLY DELJVERINO LIQUIDS, H . P. 

Turner, London. 
14 014. NEw BASIC CoLOURINO MA'ITERS, J. Y. John· 

~on. -(The Bw.li$clle .J.nilin ancl Soda Fabrii·, GtJ·· 
'na'l!J.) 

14
1
015. F IELD CooKING APPARATUS, A.. A. Edwards, 
London. 

14 016. DtNNER and BREAKFAST PLATl:s,A. W. Ed words, 
L<;ndon. 

14,017. Mo uSTAOBE PROTEOTOR 8. Glaiscl, London .. 
14 018. IMPROVED WATCH and JEWEL CASE, F. UlriCh, 

L<;ndon. 
14,019. CASES for SPOONS, FORKS, &e., F. Ulrich, 

London. 

20th July, 1898. 
14 020. CLOStNO WATER·'I'IOBT CoMPARTMENTS, L. 

Radmore, Cardiff. 
14l~21. TUBULAR FlRE BAM for F URNACES, B. Foster, 

Newca.stle·upon·Tyne. 
14,022. ADJUSTABLE WRENCHES, &c., J. B nnison, 

Stamford. 
14t!J28. CYCLE FR.urES, J. S. D. Shucks and R. R. 

J:lest, BeUast. 
14t!J24. CoLOua.s for P aoTOORAPBS, F. C. D. Beachnm, 

J:lri&tol. 
14,025. WINDOW S.ASH Lt iTEB, J. A. Towle and W. G. 

Stones, Manchester. 
14,026. INJECTORS, T W. llforrow, Newcnatle-on-Tync. 
14t!>27. IMPROVED POLICE LANTERNS, S. B. Edmonds, 

J:lirmingham. 
14,028. PNEUMATIC TIRES for CYOLl:S, F. Smith, Man. 

chester. 
14,029. APPLJ.u!CE for BILLARD TAllLES, R. Rear, MOD· 

chester. 
14,030. SusPENSION of ELECTRIC LIOHT F lTTINos, B. 

ThomM, Cheshire. 
14,081. FtlU!iO SEAT·BACKS to VEHICLES, J . B . Sutcliffe, 

Yorkshire. 
14,032. SoARt'PrN, W. Lawrence and H . Wood, Bir· 

mingham. 
14,088. FooT R EST for CYCLES, J. and J . Hadley, and 

J . C. l\feredith, Birmingham. 
14,034. METAL·MELTt!iO F URNACES, T. Robinson, Liver· 

pool. 
14.036. SADDLES for CVCLES, J . B. Brooks, Binning· 

ham. 
14,036. DET&CTIVE H AND CAMEJu.s, A.. J . Buncber, Bir· 

mingham. 
14t!l37. C1oAR CASES, &c., J. Rose and E . Brough, 

J:lirmingham. 
14lOSS. CoLLAPSffiLE GuARD for CYCLES, A.. O'Brien, 

Leicester. 
14(..089. MAPS and MAP·PRINTJNO, &c., J. F. Willlaol8, 

Liverpool. 
14,040. UNIQUE SPRL.,KLER for LIQUJ.DS, &c., S. Hill, 

London. 
14,0•U. MUSICAL BoxES, B. Nehmer, London. 
14~042. TOBACCO POOCH and PLP£ CLEANER, E. Erlanger, 

London. 
14,048. Cati\!N'EV CowLS, E . Smith, Birmingham. 
14,044. CAKE llfACHINES, P. D. Barton, London. 
14,045. HAND C.uLERAS, W. P . Thompson.-(A. Delug, 

Gtrm.any.) 
14l046. REVEBBINO GEAR for E NOINE \"ALVES, H . Read, 

LOndon. 
14,047. BEDSTEAD, J. W., J., C., B ., and W. Davison, 

London. 
14~,.048. DEVI\lE for L IOHTINO PtPES, &c., L. F. Godard, 

LOndon. 
14,049. BuCKLES, J. RaJlliiOy, London. 
14~ ALE MIXINO ROUSER, D. C . .M. Fitzmaurice, 

agate. 
14,051. F'IRE·ESCAPE LowERING APPARATUS, J. Moran, 

London. 
14,052. P IPE WRENCHES, E . E. Doddrell.-(G. Docidl·ell , 

P<n·tugaL.) 
14,058. CYCLE BRAKES, W. J . Armitage nod A. J. Eli, 

London. 
14,_054. 'l'BER:IIOSTATIO STEAM TRAPS, E . E . Gold, 

London. 
14,_055. Tov B onsES, &c., F. B. Ayres and B. Pitts, 

LOndon. 
14,_().56. ELECTROLYTES for BATTERIES, W. B . Langsdorf, 

LOndon. 
14,057. R AILWAY CHA.IRS, G. Brockelbank , London. 
14,().58. STEERINO of CYCLES, W. Crowther, Dewsbury. 
14,059. VALVE GEAR, A.. Collman, London. 
14~,.060. TREATMENT of CARD&D BANDS, E. Gessler, 

London. 
14,061. Am·WAIDIINO STOvES, Blnckmam Ventilating 

Company.-(/. D. Smead, United Statu.) 
14,062. TBANSPOBTJNO Boou:.s, C. D. Abel-(llf. Z lllm, 

Genncmy.) 
14,063. Vt:r.ocrP&DES, J. G. Stidder , London. 
14l064. CLOTHES HOLDERS, E . Richter and R. Singer, 

LOndon. 
14,065. BATHS, C. Watkins ond C. J. Knowles, London. 
14,066. Fu.-.oED TUBE MA.-;uFACTUBE, J . E . Howard, 

London. 
14l06i. BEAM ScALES, W. C. Farmer and B . Elfick, 

LOndon. 
14,068. CENTRAL DRAUOBT LAMPS, H . B . Luke.-(B. 

llfillt~· and Co., United Statu. ) 
14,_069. CYCLES and like VEmCLES, A. Newboult, 

LOndon. 
14,0i0. STEERINO CYCLES, R. Eastburn and G. Haworth, 

London. 
14,071. CENTRAL DRAOORT LAMPS, H. H. Lake.-(E. 

llfiUt~· ancl Co., Uni ted Statu.) 
14,072. LAMP·WI CK RAtSEM, R. H. Lake.-(B. llfilu1· 

a?kl Co. , Unit.d Statu.) 
14,0i3 . .IL-;JYE CLEANING MACHINES, J. G. P. Haller, 

London. 
14,0i4. PHOTOORAPIDO APPARATUS, B. J. Edwards, 

London. 
14,_0i5. RALooEN lSODITBIOSALIOYLIC Ac10, H . Baum, 

LOndon. 
H~,.Oi6. ELECTRIC ~f£ASOBtNo I~>"Smom:NTS, B. H. 

Lnke.-(A. //. At·uun, United Statu.) 
14,077. Doon LATCH or F ASTENER, E. Sprenger, 

London. 
Hl0i8. DEALINO with Noxtoos LIQUID, M. Schwob, 

LOndon. 
14~079. BOTTLINO AERATED LIQUIDS, A. H . Cannon, 

LOndon. 
Ht.<>:_SO· INn:criNo tho SORUOE of RoADS, R. W. 

western, London. 
14,081. FooT PAvwo, E. Bannister, L ondon. 
14l082. IMPnov&D 'l'tRES for CYCLES, &c., J . B. Torres, 

LOndon. 
14 083. " AT HOM F." 'M EMORANDUM TABLET, G. Bairns· 

father and A. Althaus, London. 
14t!JS-l. PRODOCINO L EAF'·llL£TAL PATTERNS 00 WOVEN 

.I''ABBtcs, F. Lehmann, London. 
14,085. RAI LWAY BRAKB!I, J. L\pkowsld, London. 
14,086: SOOAB, J . Y. J ohnson.-(/. E. Pellegrini, 

Spam.) 
14,087. h~CANDESCENT LA~PS, H . H . Lnke.-(Tlte 

Gtntrai Electric C<ntlpany, Uniltr! Statu. ) 

H oss. CEIITRE·I'tN HooK, W. H odge and J. Pearson, 
~ndon. 

14,080. MAKI NO PAnLSBt.u&byE LEC'TROLYSIR, H . Goo bel, 
London. 

14 090. FOLDING FRAiiiE for H AMMOCKS, A. Karnbacb, 
LOndon. 

2ht July, 1898. 

H~<M\1. hiPROV&D Et.&CTRtr FusF-~, F. W, T. Bmin, 
LOndon. 

14,092. DRESS GUARDS fot· LADIEI!" Cvru:s, J. B. 
Brooks, Birmingham. 

14 098. lltAKINO CuP, &c., RACKA, J. Barnes, Dinning· 
hom. 

14 09~. PNEUMATIC' TIRES for CYCLES, A. S. Cartwright, 
B!rminghnul. 

14,09~. CYCLE CLIPS, T. Middlemore and W. A. De 
Lnttre, Birmingham. 

l4,<Ml6. CASR nEOISTERtNO TILL, T. Shepherd and J. B. 
Cumming, London. 

14,097. FoaciNO WATEa Into BoiLEBS, J. Ha ll, llfnn­
chcstcr. 

14,098. FASTENING TIRES for CYCLES, E. H. Seddon , 
ManchC$ter. 

14,099. F1 £LD CuLTt v A TOR, J. H. Topham.-( ;l/. Ma.ckod, 
Unitttl StCltu.) 

14,100. WATER0AUOEforBOILERS, J . Newton, Stafford· 
shire. 

14,101. SHOES, J. Dennis, 'Manchester. 
14,102. NtOHT LIOHT, C. Smith and W. T. Smith, Blr· 

mingbam. 
H lOS. CLIPS for VELOCIPEDE SADDLES, F. R. Baker, 

Staffordshire. 
14,104. TanrntNOS for DRESSES, E . A. Cock e, Bognor. 
14,105. E LEcrRIC GAS LIGHTERS, A.. Eckstein and B . J. 

Cootes, 11Ia nchC$ter. 
14,106. hrPROVl:D ScARY Fa.urE or H oi..DER, B . Scott, 

Liverpool. 
14,107. SQuARE F IRE·LIORTERS, J. M. Wardale, Edin· 

burgh. 
14,108. RoPE LETTERINO, T, E. Vickers, Birmingham. 
l<lj109. STEEBER for DIRIOIBLE BALLOONS, S. Kelllber, 

rell\nd. 
14,110. PUMPINO Esoi!.'ES, W. P. Theermnnn, llfon· 

chester. 
14,111. FEEDL-.o TROUGHS for CATTLE, E. l\forgnn, Bir· 

minghnm. . 
14

1
112. 0PMCAL LANTERNS, S. J . Lev1 and A. J . J ones, 

London. 
14,118. SPOOLS for SewiNG CoTTON, B . E. Wollmer, 

l\fonchester. 
14,114. WATF:R·HEATINO APPARATUS, J. n owley, Man. 

ches ter. 
14~11~. MANOPAcrURE of WtRE CARDS, W. S. Guild, 

lllancbester. 
14tl.l6. MECRASISM for PROPEI.LISO CYCLES, G. Vernon, 

ruonchester. 
14,117. llfATCH·B(tX and CIOA R·CUTTER, F. F . Stokoo, 

Liverpool. 
14~,118. CBtLDBEN"S CONVERTIBLE CABRIAGES,J. Taylor, 

LOndon. 
14~,119. PASTE for POLI.SBINO METALS, M.A. Hyman, 

LOndon. 
14,120. Pnooucr10N of BE\TERAOES, J . E . Johnson· 

Johnson, Stratford. 
14~,.121. VESSELS for CARRYING 0BAIN, G. J. Hoy, 

LOndon. 
14,122. BRACEL&TS~.., B. E. Archer, London. 
H ,12S. ToY, J. B. J:lotting, London. 
14,124. RUNNING GEAR, A. J. Boult.-(H. A. and D. 

Bonnm·, Canada.) 
14~125. APPARATUS for B OLDlNO REINS, D. B . Stubbe, 

LiverpooL 
14,126. DRtCK l\f ANUFAcrtrRF., J. Davies, LiverpooL 
14l127. BOILER TUBE CLE.u!lNO APPARATUS, J. Bayes, 

LOndon. 
14,128. COCOA DRYING APPARATUS, A.. A. Yon Delden, 

London. 
14,129. F ISHING TACKLE, A. W. Betbam and A.. A.. 

Andrew, London. 
14~,.180. NrTBATES, &c., J. Hargreaves nnd T. Bird, 

LOndon. 
14l181. NtTBATES, &c., J. Hargreaves and T. Bird, 

London. 
14,182. FILTERS, A.. dn Silva Prado and B. Medina· 

Banturio, London. 
14,188. P IO·BL"O• L. W. Cutter, King's Lynn. 
14t.1S4. F RAME for P u!IBES and BAGS, J . Moche, 

LOndon. 
14ll85. CONVERTIBLE WALKINO·STICK, J . A. Norton, 

LOndon. 
14,186. CLASP for CORSETS, B . B . Lake.-(R.J/inrichun, 

Germany.) 
14,187. PENS, A.. Smith, London. 
14,188. LUBtUCATINO STEA.:II CYLINDERS, B . G. Haus· 

mann, London. 
14~,.189. CRICKET STUMPS, H. B. Lister and J. I. Buckton, 

London. 
14,140. APPLIA..o."<'Cl: for H OLDING P ASTILLES, P, Fouqier, 

London. 
14,141. Tov, L . B. Lilley, London. 
l 4,1t2. CBILDIU:Ns' 'l'oys, W. C. Latham, London. 
14,148. WRITING DESKS, W. R~nwick, London. 
14,144 .. REOtSTERINO the SPE&D of VESSELS, E. Raverot 

and P . Belly, London. 
14~..14~. LIQUID WARlllNO APPARATUS, R. C. Bn.kor, 

LOndon. 
14,146. BoOT TREES, W. J . Yapp. London. 
1<!,147. WALKINO STICKS and UtiUIRELLAS, H . Park , 

London. 
14,148. ScREW HA MMERS, J. T. Korris, London. 
14,149. F tnE·ESCAPE, T. 1.-. Morgnn, London. 
14,150. GAME, W. E. Plowden~.., London. 
14t.l51. MAKI:SO (NFOSIO:ss, A • .rurinetti and A. Parlett!, 

LOndon. 
14,1~2. MAKL-.G lNFOSIONS, A. Fnrinetti and A. Parietti, 

London. 
14,158. MuzzLES, A.. J. Bonlt.-(C. Cavigna.cJ.. Fl·ance.) 
14~,.164. IMPROVED DYEtNO APPARATUS,J. 0. Vbermaier, 

LOndon. 
14J55. BREAK·'PE.ED APPLIANCES for E LECTRIC ARC 

L.OIPS, F. J. Beaumont, London. 
14~,.156. MACRINER Y for RECEIVINO CotNS, E. Moriarty, 

LOndon. 
14,167. E LECTRICITY METERS, B . W. C. Cox, London. 
14,158. L n'EBOAT TENDER, A.. Browne.-(J. A. Co.~; ancl 

A. W. &ad, India. ) 
14,159. Roo STRAPS, W. Wills London. 
14,160. STABTINO TRAMCARS, J. Willoughby, London. 

221ld July, 1808. 

14,161. LuliRICATION of SPINDLES, S. Stmker, London. 
14,162. GEARING for V£LOCIP&DES, W. F. 'l'aylor, 

Croydon. 
14!163. CoANOINO Box for PnoTOORAPRIC FtLMS, W. R. 

J:laker Surrey. 
14t!6t. CoNSTRUcrlOs of CYCLE WuEF.LS, J. Wilkinson 

J:lirmingham. ' 
14,165. BOLTJNO, &c., SPRING LocK, C. P. Smith, 

Manchester. 
14~,.166. MAKINO B ATCBtr H uos, &c., E. Wright, 

LOndon. 
14J.67. LABEL HOLDER$ for RAILWAY TRUCKS, H . 

williams, Gla.allow. 
14,168. STANDS 1or GLOBES, G. Bacon and T. Best, 

London. 
14,160. CARVINo FoRx GuARDS, W. Hampshire, 

Sheffield. 
14,1i0. BRAKE, F. V. Russell, London. 
14~(~o~b~DLE for WAT&R l>uCKETS, J. Pethick, 

14,172. CoNNtcrtNo CuRTA IN RoDs, W. Wright, Ply. 
mouth. 

14,178. DRIVINO MECHANIS)t, A. B. Dnrker, Keighley. 
14,174. MoTIV E·POWEB ENOINES, J. Macdonald 

Glasgow. ' 
14,176. 0A8 and otl1er J!JNOINES, D. Clerk and F . W. 

1 anchester, Birmingham. 
l4,li6. 1 IRES, G. Cillrk:, W. O'Hare, ond P . Leonard 

Gl118gOW. ' 
14!177. WATER OoTtt~ or SrouTS w. Longmore 

v lrmlngham. 1 
• 
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14,17:3. Cn EPON WA t'YLE, A.. Du.x, Manchester. 
14 liO. QutLTS, W. O'Hanlon, and T. and W. H olt, 

Mancbestor. . 
H ,180. B.ACK FORK ENDS for CvcLES, H. Chnmberlnm 

and W. Colligan, Coventry. 
14,181. CoNDENSERS, T. K. Barclay, Gln.sgow. 
14 182. Fe&DtNO F uEL in DusT or L IQUID FORll, A.. 
Riedin~rer, llfa nchC$ter. . .. 

14,183. 'l.,.IBES, G. MRC'nul.ny.Crulkshnnk.-(J. Ji. o1t, 
Citmlla11Y ) 

14, 184.. STEAM VALV ES for P uMPS, W. P. Theermnnu, 
Manchester. 

14,185. WrNOOW SAST!F.S, J. Williamson , Gln.sgow. 
14,186. SAws, B . H . S. Gledhill, H uddor8fleld. 
14,187. SIJUTTLE GuARD for Loows, J, Lund, H nllfnx. 
14,188. GREASE, D. D. Brown, Glasgow. 
14,189. CHLORINATING ANTHRACENE, R. G. Dennett, 

London. 
14,190. PADLOCKS, J . Fmkes, Birmingham. r 
14,191. P oLP for P APEB·MAKINO, J. P . Cornett, New· 

casUe-on-'l'yne. 
14,192. VENTILATORS, W. Cooper, l ondon. 
14,193. WINDOW SA.t~HES, R. W. Barker.-(-S/Irwp 

and S. L. Rolph, Unital Statu.) 
14,194. HoRS&SBOE, G. Burgstaller, London. 
14,195. Sof"rENINO WATER, A. l:)mith, London. 
14,196. HATS, P. P. Aries, London. 
14,197, L ACE TnnunNos, \V, Gano, London. 
14,1118. ToYS or PuzzLES, M. l\f. Wilson, L iverpooL 
14 199. CHA.UPAONE TAPS, J. Farrar, London. 
14:200. FrnE·BARS, C. MOhring, London. 
14,201. FRAMING for VELOOIP&DF.S, G. W. Tarver, 

London. 
14 202. DVN.u!O·EL&CTRIO GE!>"'E.BATORB, L. Pyke and 

E . S. B arris, London. 
14,208. Ov&.-;s or FunNACE!l, E . Stauber, London. 
14 204. WATER·CLOSllTB, J. Jones and S. H . R owley, 
~ndon. 

14,205. STAPLE DRtV'EM, J. H. Eberbardt.-(C. L. 
Lmch arnt Co., Saxony.) 

14,200. BuoYANT FABBtCS, J. G. H einze, London. 
14 207. COLOURING MA'ITEBS, 0. lmJ11y.-(T/ie Pa'riJIW'l ·r 
~ormaLa Meiltt'l·, Lucim and Briining, Germany.) 

14 208. CoLOURING MA'ITEBS, 0. Immy.-(Tht PlcriJim·k~ 
~ornwlA Mei•ttr, Ltlcitu anll Briining, Gtl"l'll(lny.) 

14,209. ToY TABOET!I, E. G. Templetown, Londnn. 
14,210. TUBULAR POSTS, Siemens Brotber8 and Co. nnd 

C. E . J. May, London. 
14 211. PRt:VENTINO I NCRUSTATION in l:!TP..Al\1 BOILERS, 

V. Gane, London. 
14 1!12. A PPLICATION of AIR nnd GAS to DBIVJNO 

ENOINES, W. Smetbll!st, w. E. Vicker.~, and u. n. 
Rogers, London. 

14,218. CYOUNO SuiT, F. E. Young, London. 
14,214. SEATS, '1. Ely nod J. Mnllett, London. 
14,215. PROPELLI'NO WATER, ) l. E . D"J!:ngelbronner, 

London. 
14,216. KN11TTNO JlfACHtNES, C. H. Aldridge, London. 
14,217, GLASS, F. B. McCrea, London. 
14l218. TRIMMING the WICKS of LAMPS, W. Thomson, 

LOndon. 
14,219. OILS, S. A.. J ohnson, London. 
14,220. TRANSPORT, B . MUblberg, Berlin. 
14,221. SIFl'l!iO and SORTINO APPARATIJS, C. H . A. 

Stitz, London. 
14,222. B AND BAOS, H . B . Lake -(B. P. Hinkel, Gt:-· 

many.) 
14,228. llREECH M£C'BA.-;tslll of GuNI!, H . H. Lake.­

(Die Fi,.,na Fritd.. K ruJY!I, Gmnany.) 
14,224.. INDIA·BUliBEB, E. Arboucau 'life Fonrqnet, 

London. 
14,22~. DnrVtNO CHAINS for B ICYCLES, W. W)ppcr· 

mann, jun., Germany. 

24th July, 1899. 

14~~6. llf ATCBLESS SELP·LIUHTJNG CIOAR&TTr., A. .M. 
1!;<1 wards, Bristol. 

14,227. TAPS, B. Kent, Englelield Green. 
14!..228. •· P&BY&CTION" CYCLE SEAT, F. H, J ones, 

::;toke-upon-Trent. 
14~,.229. Ud£ of METALS, E. J. B:ill and H . C. J enkin s, 

LOndon. 
14~SO. SPINNING MOLES, J. H odgson and F. Dowling, 

J:talliax. 
14,281. BRAKE for CYcu::s, A. S., J., and J. A. Duthie, 

Aberdeen. 
14~82. GAS E NotNES, F. W. Crossley and B. W. 

J:lradloy, Manchester. 
14l~ss. 'l'RANSMI'ITING E LEcrRIO CALLS, T. J. Gough, 

Manchester. 
14t.2S4. SwmM tNo BELT, W. Orrell, W. H olt, and H . B. 

.HOyle, Manchester. 
14,285. RIMS of CYCLE WHEELS, H . Fenney, BirmiJlg. 

bam. 
14,236. F ASTENING PNEU;IUTIC TIRES, J. M. and W. 

Starloy, and T. Groves, Birmingham. 
14,287. llloiPROVED DRAWl!iG TABLES, &c., R. Diggle, 

Accrington. 
14,288. ~TRS, &c., H . A.. Satchell, I ..ondon. 
14~89. 1>RIVINO GEAR for CYCLES, R. J. Corson, 

1:1elllst. 
14~40. P ROPELLER for YESSr:LS, 0. Durland nnd 

.K. T. P . Daveuport, Plymouth. 
14!..241. APPLIANCES for MAKINO BUTTER, F. T. Bond, 

LOndon. 
14!!42. TRUNKS, J. and W. Gittings, and J. Chilton, 

wolverbampton. 
14t?48, IMPR0\'1:0 GOLt' CLODS, J . W. Hartley, 

Kilmllrnock. 
14~44. R INOS for SPINNINO F RA:If'ES, J. II. Buckley, 

J:lolton. 
14~4S. FuRNACES for the DESTRUCTION of TOW'N 

UEFUSE, W. Horsfall, Bradford. 
14,246. BOTToMs of FrnEORATES, J. T. JC!bnson, Man­

chester. 
14l~47. FASTENERS for GLOVES, &c., C. A. Pfenning, 

Manchester. 
14~,.248. Moo GuARD for CYCLES, &c. , L . A. H urst, 

Leeds. 
14,249. R AILWAY SIONAL SLOTS, J. Walker, Wlgnn. 
141250. WATCll PROTECTOR, L. J . N. Gorton, Wolver· 

nampton. 
14l251. PROPELLER for STEAIIolllOATS1 W. P . Robert~, 

'i orksbirc. 
14,252. STERILISING MILK, Ike. , F. A. Kleemllnn, 

Glasgow. 
14~58. D!BEcrtON TAOS Or LABELS, A. J. JohnsOt' , 

J:lirm!ngham. 
14,254. PicrURE FRAMES, A.. Anbolt, -(M. 1/artmtm,,, 

Holland.) 
14L255. LocKING GEA.R for L IFTS, M. T. Medwny, 

LOndon. 
14 ,2~6. DRYlNO APPLIANCE for BRICKMAK&R.~, i\1. 

Gentry, E uex. 
14~257. IMPROVED BRUSH for H ORSES, S. Gieseckq, 

LOndon. 
14~58. Eu:CTRICITY METER, F. J. Be~nrmont and 1''. 

Hallows, London. 
14~259. DYNA.MO·EL&CTBJC MAOBtNUI, W. Lowrie, 

LOndon. 
14,200. CYCLE BRAKES, W. P omfret, London. 
14,261. BIONAL PosTS, 0. Lenz..-(8. dt la Sa1•r~ (lnt/ II. 

K lou, Gtl111any.) 
14,262. SELJ' · AcriNO VIOLIN MoTE, G. Skinner, 

London. 
14,268. DeEP·WATER DIVINO APPABATUR, J. H . RobiJ .. 

son, London. 
14,264. TtCK£T P RINTING MACBINl:S, P. Hooker, 

London. 
14.265. TAPS or CocKs, T. H . Jones and T. \". de Loo, 

London. 
14,266. SPRAY DtPI'UBEn, T. B . Jones London. 
141267. TEAT MouLDs, T. B . Jones and A. H.\". Schil,l· 

Knecht, London. 
14,_268. VESSEL for t he INt'USios of TEA, 0. F. Gt·1ffin, 

LOndon. 
14,269. CAR REPLACER, E. T. Hughes. - (//. ~"'' 'lei• .. ~ • 

Uniltd Sl(lt~A.) 
14,270. D1su W.&.eBING MACHIN&':!, E. T. nu~,hcs.­

(0. 0. 1/o<ln•on, Unitttl Sl(lln.) 
14,271. Dt8TRIBUTINO E LECI Rt('t1 y through s~· B· 

STATIONs, C. Bortrnlll an<l W, J . B ove·Johnstone 
London. ' 
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14,272. Pws for Tesra and llko P URI'Oi1&:11 0. II. 
Oroom, London. 

H,2i3. Cov&RJ! CJf ~~w~PAI'J:I\81 &:c., Jl. J. Crowloy, 
Queenstown. 

14,:!i4. FILMs, F'. Crane and J. D. D. Wellington, 
London. 

14,2i:i. F1su DAJT, J. \', B nsborg, London. 
H~:.!i6. SoLI'.II and UI&I.S for UOOTS, &.c., R. Foetcr 

LOndon. 

14~31)0. PROTE<.'TOn.q for DOOT8 nod liiiOI'!!.I, W. 0. P ock, 
LOndon. 

Hl:Jt)j, S£U'•AI'TINO nn.u<CII for I M'T!I, G. w. Lndovicl, 
LOndon. 

HlSil~. RIDING llABITII and SKIRTS, C. E. Brodlcy, 
London. 

HL!!lltl. FA8TEN'INO B OOT8 nnd Suo£8, J. D. E. Flold, 
L<Jndon. 

SELECTED AMERICAN PATENTS. 
Prom 1M Uniua Statu' Potent OJ!kt O§kio.l GoutU. 

497,368. P18TON, a. s. SliOIIQ, ]1'., • .l'ork, N. l'.-F:I't.J. 
St pli.IIWtr 19tt. I 1802. 

Clait,l.-{1) A plston consisting of dished wrought 
Iron motnl p1Atc11 C Rnd D hav1ng ftnngcs Rt their 
centres In comblnntlon with a boarfng ring F' situated 
bot ween tho rims ot llBid plAtes, a bub E 11ltnatcd bo· 
tween 81\ld plates nt tholr centre and adapted to be 
bold by tho tlnngot thereof,nml mOilDB for dnlwing tho 
piA teA together so na to tlgbUy grip tho ring F and hub 
E. (2) A plstcn·rod A having a shoulder a nnd exton· 
slon A' of smaller dlnmctcr in cowbinatlou \vith 
dished plntcs C D bnving IJnnge.s M 0' D' nt their 
ccntrct, n bearing ring F .. ltuntcd between tho riiDil of 

dlscha.rgo vnlvc ; nnd an in lot opening , for comtm11u. 
IJlc 8'1111 or oxplollh·u 1nlxturo, n ~lido •t which coutrolll 
1111id inlet opening, 11 co1mtcr abntt .r extcndi.JJfl' eulr 
11t.ontially punllcl wiUt tho axle of the cylinder 
re\'OIV'Ing llt hall the •peed of tho cronk abaft IUld 
c UT)'ing the coma I 11 o, tho cam o serving to opet. tho 
dl11chargc vlllvo duriniC a port of tho comprcAAirm 
stroke of tho p lslou, the cam 11 scnlng tc open tho 

14,277. FOUNTAIN Pt:s~, J. Janka, London. 
l4,2i8. DUTTON · IIOL.: l:iCIS.~OAA, E. Edwnrds.-{0. 

Trml1tr1 On-ullUI.lf.) 
14,2i9. \'&LOciPEDEll, E. T. Pike, London. 

261/i. Jt•l!f, 1893. 

14.870. CvOLE W. Scoror, South Shields. 
H 1Sil. SuP llOOK \vlth LocK ATTA<'IlMI!NT, J. Now. 

oould RotborbJUJl. 
H,872. BooT Srn£TCREr.B, C. C. Rothwell, Stratford· 

on·Avon. 
14,280. TREATMENT of H OPS, W. Watson, London. 
141281. APPLIANCE for H OLDINO A.8P.\RAOU81 L. Schuh· 

mann, London. 
Hl282. ExTz.>~BlBL& nod Co:.'TRAcrlLE Ru~os, A. &tz, 

LOndon. 

14,973. SvnuPR, EXTRAcrs, &c., n. E. Evans, Strotlord· 
on·Avon. 

14~283. SPRINO · PlTTINO FL>~or:R RINOS, A. Daub, 
LOndon. 

141284. ARMS for CIIAln81 0. U. Rubory, Jun., nnd J. 
Uoll, London. 

H ,285. l'URII'VINO AIR, 0. J. Ep~t~ln, London. 
14,286. TREATMENT of WoUND81 0. lmroy.-( IV. &/wlt:, 

(Jtl'lll.aild.) 
11,2117. Al'r•AIIATOII for CALESDERINO FABRI081 E. 

CIAvicz, London. 
14,288. STOPJ·£118 for Doru:n Tun£~~, J. P. Ilalkot, 

London. 
14,289. WATCues, A. Dounrd1 eon., London. 
H ,200. TtLLS1 F. E. L. P'rucnt, Loudon. 
14l.291. liOLDCR for CIOAR&TTK PAPER,, F. 111. D. 

u crtrnm, London. 
Hl292. llfANUPACTUR& of DLO< K Ic e, II. V. Wcydc, 

LOndon. 
Hl298. SADDLes nnd UARN&'Iil for IIon9t:S, S. Jncobs, 

LOndon. 
14,294. DoiLER.~ , L. P. Perkins, London. 
14~295. 1t1ACIIINC8 for AlAKtso CoMBS, J. L. Dexter, 

LOndon. 
14~6. WATP!R. CL08&T FLU8ntl'o'O AI'PARATll8, P. 

u onnldson, London. 
H,29i. MAKINO RoLL&D METAJ. ARTICLEil, II. H. Lake. 

-{G. P. Si1110nd1, lf,&ittd Stal<• ) 

25th J uly, 1893. 

14,2118. FILAli'ENTS for ELECTRIC LAln>s, H. K. Tomp· 
kins, SutTOy, 

14,299. ATTAOfUNO BUTTONS, A. 0. Brookes.-(/f. If, 
Cutnlllinv•, Uniwt Statu.) 

141~. SKIRT FA81l!N£U nnd DeLT1 F. II. Wol.lnHtcn, 
1:10uth8ca. 

14,301. FOLDING SRAn'1 C. Campbell, ?lfonchcstcr. 
14,802. MOTOR for ACTUATINO 0ROAN Dt:LLOWS, F. A. 

1:!11\tcr, London. 
14,308. ATTACOINO OUTER CA8l! of n PNCU)IATIC TIRE 

to Rue of WunL, J. T. D. King, .Monchestcr. 
14~.,.804. SMOKELI'.SS, &c., FURNAC£1 L. Weigert-Sterne, 

u oumemouth. 
14L~5. Pweuw.Tto Cl18HION for H EAD·RI'.STS, T. II. 

wcm, Blrminghnm. 
14,306. OIL-CAN, J. Duncan, GIMgow. 
14,807. PUZZLE, A. Stewart, Oln.sgow. 
H~_o8. ATTACntNO PNEUMATIC 1'm£S to RIMS, W. T. 

White Newcastlc.on·Tync. 
Ht!09. )fETALLIO Eves !or IIAI'DLES, J. W. Hunt, 

wolver bnmpton. 
14,810. ANcuons, H. H utchinson, Newcastlc·on·Ty nc. 
14,811. 0P£SINO of ENVELOPESL.F. Algor, Exeter. 
14,812. GR-APPLE FoRK, J. R. lWblnson, Stockton-on· 

Teoa. 
14,313. STEAM P UMPS, W. H . Duncan, Shropebirc. 
14,_!14. DECORATL'lO SURFACES,~,. n. N. Rovers, G. W. 

.ttnrwin, nnd L. R. flavors, urndtord. 
14,315. 0AL\'A.'liC Eu:M&NTS, 0. W. A. Uertcl, Mnn· 

chester . 
14~~6. ColiPRESSINO D1s~D£D EAJI.S, A. Tbamm, 

ncbeetcr. 
14l~17. 0P£N£R8 nnd ScoTOHEn.s, H. Drllggemnnn, 

Mnncheatcr. 
HtS18. SEt.,·WINDJNO, &c., CLOcKS, A. 0. Wlscmau, 

LOndon. 
14,819. S£WINO MACHIN~, A. Andcrson.-{Titt Si,lQel' 

/.fanu]<u:t"rinu CoTI•Jiang, UnitW. Stateo.) 
14,820. :&~ osteAL RAT'rL£S, J. T. Walker and A. C. Crow, 

Sheffield. 
14lS21. PREVll:.'Tn;O EXPLOSION of BOI1.EAA1 J. Foord, 

LOndon. 
14,822. FoLDINO TABL•~. N. Scbumnchcr, London. 
14,323. l:iCREW·PROPELLER.S, J. Yates, London. 
14,824. STE.UI EsoiNES, A. II. Tyler nnd J. S. E. de 

Vceinn, London. 
14lS26. APPAR.ATUB for RoLLINO METAL BAns, J. W. 

JIJ liner, London. 
14,826. 'l'OE-QLII'S for VELOCII'EDP! PEDALS, J. J. II. 

Sturmcy, London. 
11,327. DAIR·BRUSntNO MACOINE, D. Benton :md D. 

.Mncclonold, EBSCx. 
14,8:!8. YARN IIOLDER81 0. W. llolzborn, London. 
HL329. SAFETY LocK for CVCL£1'1 &c., 0. M. Dudley, 

LOudon. 
14,830. Wuv 1NO WIRE BANDS nnd ~ETTINO, J. A. 

Tntro, Loudon. 
14~881. VENTILATING APPABA':'\181 F. C. ChndbJnl1 

LOndon. 
14,832. WOVEN FABRICS for ELA8T10 Tmr:i!, J. Lyall, 

London. 
14 883. WuEEt.~ nnd TIRES for VELOCIPEJ>I'.~1 H. Prlco, 

London. 
141~84. MCTAIA,IO RAILWAY TIES, J.P. Lnnc.'\Jiter nod 
~. Proekcy, London. 

14,8811. FrtO~T ~AIL K&\'81 A. J. Doutt. - (P. R~ftaltl· 
k{ll·o• Deligtwt. 

14~886. DR.AK& tor TnAl!CAns, J. TIU nnd W. Ronson, 
Liverpool. 

14,887. MmDLINOS P URIY!ERS, W. P. Tbompson.-{W. 
D. Ora!t, Un.l<(l St"tu.) 

14,838. PREPARING COAL for TRANilPORTATIOS
1 

W. C. 
Andrews, London. 

14~839. CocKs or TA PS, W. R. Davies nnd F. Crook, 
Liverpool 

14,840. HOLDER for LUNAR CAumc, W. P. Thompson. 
-{P. iltnUtr, Qcrma•l!f.) 

14,841. RECEIVING W A1 &lHJORN£ CoAL, W. C. Andrews 
London. ' 

14,842. CHANGE MAKER, C. L. Tmvis London. 
14,848. H OLDER for STAIR·RODB, D. Poupard, London. 
14,844. F oRNA0£S, D. Kegler, London. 
14,845. CoLOORINO MATT£118, l:J. K. Newton. -(Tilt 

Parbt1tjabriJ:m t:on,w/4 PriW.I'ict. Bayet and Co., 
Germany.) 

14,846. M08TARD·POT, M. Reiche, London. 

141~74. DOTTLINO MAc utiJES, T. Parker nnd 8. Snopo, 
u olton. 

14,87ft. Cons LifTER, P. Stonehouse, Ldccstcr. 
14,876. F1R£·ORAT1'.8 nnd MECHAIJIOAL STOKP.AA, W. E. 

Kochll, Cnrdltf. 
14~77. DRAWING FIBROUS MATERIAL, W. Wadsworth, 

umdford. 
14,878. CoMPRt!SSED FUEL, 0. V. Prlc11tley, Leoda. 
141879. APPLIANCE for M£A8UR1NO CLOTU1 W. 11. )fOOr· 

notl.BC Hnllfox. 
Hl8SO. STEERINO APPARATVB !or Smi'S, !f. Mulllnou.-,;, 

Jllnnchestcr. 
14~881. ROLLER DEARINO!I for JOURNALS, n. Austin, 

Leeds. 
14,882. POTATO DIOOER1 W. Wilson, i\fnnchcstcr. 
14lSS9. PREV£:.'TL'l0 tho RI8K or ... IRE, w. Wilson, 

Jllanchcster. 
14~•1 . AUTOMATIC WAT£R·OLOSET8, 0. H. Smith and 

u. Cooper, Rhodes, near Muncbestcr. 
14,886. ADJU8TMCNT tor VELOciPEDES, S. Muir, Dlr· 

mlnghnm. 
14,886. STANDS for WET 8PINNINO FRAMES, W. Scott 

nod J. l'rfncklc, DeUust. 
14,987. TENSI8 llAOQU£T PRESS, E. Rooke, Hortrord· 

shire. 
14,888. CONBTBUcriON of 'l'frR£1!111SO !lACHINES1 J. 

Tbomns, .Mnncbostcr. 
14,880. TREADING MO'tlON of LOOl181 W. A. RothwolJ, 

.Mnncbestcr. 
14,!!90. BoniNO MAcnrNes, A. H. Marier nod J. M. 

Collins, GlAsgow. 
Ht!91. SHEAII·DINDINO REAPING iUACIIINES, J. nod R. 

wollnce, Glnsgow. 
14,892. CALKS for HoRSP.SOOIIil, E. de Pnss.-(0. «~ R. 

de Solu, Franct.) 
14,898. TUBULAR STE.\11 BoiL£1181 0. nnd J. Weir, 

GlAsgow. 
14lSO•I. Punlf'YINO SACCHARIN& LIQUIDS, J. N. 8. 

\VIlllnlllJI, GlAsgow. 
14,995. A UTOMATIC TRACHEOTOMY TUBE, R. C. 'fhomp· 

son, DonCll8tcr. 
14,896. Wt:NDOW SA8BE8, II. Woodntff Sbeffiold. 
14,907. KP.TTL£8, II. Woodruff, Shctlicid. 
14,998. 'l'EA·POnl, F. I. Gibbs nod W. Wright, Bir· 

mlnghllm. 
14,390. P}."EUMATIC Tm£8, W. S. lllnppln, London. 
14,400. DeTTER GuroA.'IOE of SmPS, 0. H. Dlonklrulop, 

Swanson. 
14,401. MAJroPAcrURE of WIRE :s'ETT!No, J. J. D. Pout, 

London. 
14,402. STOVE ORATES, T. P. Moorwood and S. Jc880p 

Sheffield. • 
14,403. MoTORS, E. H ertss6, London. 
14,404. )JETALLIO PoSTS, 8. W. Cnrlton, London. 
14,405. FtLLINO BOTTLES, 0. F. Redfern. -(/. J. 

l'ha~aul, G. De•IVOUf/lt, ai&d A. J. Pliillip.c, CanC«<a.) 
14,406. TOURING LEOOIN01 J. B. Smith, BirmingiU&m . 
14!.!07. CoMPOUNDS of IRON with FATTY ACID81 A. K. 

H untington, London. 
14,408. TuooLOOI:I BoiLERS, J.P. H lllkct, Loudon. 
14,409. BooT STuu, 0. llfnhRffy, London. 
14,410. ADVERTI!IINO, G. E. Miall London. 
14,411. F UMIOANT81 I. S. Rnd J. T. McDougall 

London. ' 
14,412. INSECTICIDES, I. 8. and J . T. JUcDougllll, 

London. 
14,4~9. CIOARE'ITK CAS£8, E. 0. Drcwer.-{A. 11. G. 

P•ug, &uUt Ajri<'a.) 
14,414. fNDICATINO DEVICE for \'ALves, J. Dergsteln 

London. • 
14,415. BeLT Grur, A. Tomlins nnd W. Y. Williams 

London. • 
14,416. BLAST Pu•ES fo•· LocoMOTive E smses, M. 

Atock, London. 
14,417. PNEUMATIC TIRE, 0. L. Trott.-{M. Foy, Ntl£ 

$01!/h lf'aJil.) 
14,418. CoNSTRUCTING ROAD SuR•' ACES, 0. Bird 

London. • 
14,419. SECURINO TIRES to WUEEL RIXB P. Davies 

London. • • 
14,420. CARTRI00£8, H. i\f. Chapman, Lo11don . 
14,•121. CoNDESIII!Rl!, F. 0. U. Haedor, Londou. 
H L422. Cov&RL'IO ELECTRIC CABL£8, J. D. Atherton 
Live~!. ' 

14,423. RIVING, &c., TACKB1 H. nod T. Clnugbton, 
London. 

HR424.d WINDOw DLIND81 J. W. Cronkshow o.nd R. 
118 on, Mnnchcster. 

14,4:!5. AIR CusHIONs, II. C. Sheldon.-{a. Srl•"Ji:•·, 
Guul(l•~.) 

H,F42U. \ AT~R · WA!frE PREVENT£~, J. J ones, F. T. 
nrror, nnd W. W. Drown, Londou, 

14,427. &t•TCI.IINO •·LAX, J<•, Poal'll and the Fibre 
llichlnery Company, Ld ., London. 

14,428. DRAKE APPARATUs, II. R . Lnkc.-(0. C/dQ~a 
Juuv.) ' 

14~429. REPAIR of AsPHALT PAV£M£Nnt A. n . Poa·kins 
LOndon. ' ' 

14~430. FOB.'IAC£8, W. H nwdon nod R. Howson 
LOndon. • 

14~43l.dTIR£S for \'ELOOIP&Des, &c., H. Tbompsou, 
LOn on. 

14t~S2. CAMERA FOCUSSING APPI.IANCE F T y 
Niblett, London. ' · ' · 

14~493. SEWINO SmAw PLAtT, &c. 0. IInmpbrey 
LOndon. ' ' 

14,434. PROIIIOTINO 00:WDU8TION In l•'un~ C 0 • 
C h 

.. A &'1, • .... 
ou<: , London. 

Zitlt JtJl}/, 1898. 
14~485. IMPROVED PNEUllATIO TIR£fl A p J rd 

LOndon. ' · · 0 nn, 
14,4!16. Foo SIONALLINO on RAJLWAV8 W. S. H olloway 

London. ' ' 
14,487. !1A:.'UPACTU11£ of BRICKS and TILES J NMh 

' 

said plAte&, n hnb E sltuntod between &'lid pintos at 
their centro and ndnptod to bo held by tho ftnngcs 
thereof, nod n nut D screwing on the end of the ox ten· 
sion A' sons to clAmp tho piston between It nod tho 
shoulder a. (9) A piston conslsting of dished wrought 
mctnl plntcs C nnd D in comblnation with n bcnrlng 
ring F attUIItod between tho rimB of said plAtes, n hub 
E sltuntod between said plAtes 1\t their centre and 
means lntcrmcdlntc the centre nnd the rim tor holding 
the plAtes together so 11.8 to tightly grip the ring F nod 
hub E. 
497, 432. STEAM BOILER, c. L. &aJ,t•ry, Ny~J:, N.Y. 

-.Filul J,me 8tlt, 18112. 
Cloim.-{1) In a steam boller, the combination with 

on incloelng shell, of two dnnns longitudinolly dls· 
poeod in the spnce incloecd by said shell n.nd one nbove 
the other, wotcr tubes connected to Bnld drums on 
both sides, the combtll!tion chAmber being wboUy 
inclosed between llllld drums nnd 8/lld tubes, n water 
leg connecting said drums, R trons\'Cr&o head nt the 
rear end of Bnid combustion chamber nnd connected 
to the upper drum, n second transverse bend nt the 
forward end of Bnld chamber nnd connected to said 
water leg, and n series of tubos connecting s.'lid trona. 
verse b onds nod constituting a lft'Rte ln 81\id chamber, 

' 

subst.'lntlnlly 08 shown and d~cribcd. (2) In n steam 
boiler, tho com binntlon with au lncl06ing ghell of two 
drums dlsposcd ono nbovo tho other n sories df tube& 
connected to Bllld drums in staggerGd or ztg.y.ag Jines 
11n~ bent to stand IAtcrolly In contact for n portion or 
thctr length, t~e spaces betwe~n the upper portions of 
Bnld. tubes bomg loft open, a BOcond series or t ubes 
outa1~c of the first, similarly connected to said drums 
ond ~unUnrly bent to stand laterally In contact for n 
port1on of their length, the Spllecs between their 
upper portions being cloeed by a balllo plAte wbllo tho 
&JlllCC!! between their lower portions ore left open sub· 
stonbnlly lUI shown and described. ' 
497,495. ELECTRIC RISK, Jt/, IV. ll~tuan Rorlt«ltT 

11'. Y. - Filcd Ma., 28tlt 1891 ' • 
C~aiu .-The C<'mblnatl~n, I~ n rink or boll of a 

collmg provided with eleetricnlly charged 'strips 
rtrrangcd In pairs and forming o trnc::k, n nOIHlon· 

l497.495 l 

\ 

ducting floor provided with gnldo lines coincident 
\vith the strips, 11 vehicle provided with n m otor a 
trolley provided with double boarl.ngs connected wtlli 
tho strl.ps of ooch po.lr fonnlng the track, and oloc. 
trl.cal conductors connecting tho trolley bonrings ,vith 
tho motor, M and for the purpose specified. H ,847. OuN 111 0u!M'II, W. II. Driggs, London. 

14,848. JUNCTION Boxu, E. J. McEvoy, London. 
H LIU9. Cl.u.>~rNo SEEDS, C. Gmham u..nd \ '. Olllochkln, 

SnUord. ' · ' 
14,488. CYCLE 0EARINO, P. Westen, Dlrkonhend 
14~~· LEVER DolUlB !or RAILWAY Po tYT8 ·J w 

497,60~. Lwrmo JACK, 11. &iclttetin Nt lD l'o,·l· N y 
-;Prlc.d P<in-llllt'Y 28ru, 1893. ' ' · · 

LOndon. 
14L850. WRz.>~on, C. II. Bernheim and D. Shemwell, 

LOndon. 
14,851. PENCIL SuABPE.'IEns, P. Mc ?orcnnmln, London. 
14,852. !iAKJNO TuBES, J . Wl18tcnhllfer nnd W. Sur· 

mann, Oormnny. 
l4L858. 0RNAli&NT.A..L FLOWER· STANDS, K . llirhl\gor, 

LOndon. 
14,864. I118TRUliENT for AllcERTAJSINO ANGLES, W. 0. 

Angell, London. 
14L8b5. D£VIC&:I for TEACmNo CnrLDa~, J. Ollllcgoe, 

LOndon. 
14,850. E DUCATIONAL D EVICU1 J . Qollegoe, London. 
14L857. BR.AKE, D. P . Martin, E. IIerval.a, nnd F. 
LOp~, London. 

14,858. DI.FJ!, L. Dolg.-{Titl Rvuell and Enri,~ .3/a,w· 
fa.ctul·inu (/OI•11Xl1l!f, Unittd Stattl.) 

14,369. OonTAIH F1XTORI'.8, H. n. Lo.kc.-(A. JY. lltrl' 
«7Ul I. !Jf. U)llQ, l/nitul SlaW.) 

14L300. CoRD for TBUiliiN08, n. F. and L. Moreau, 
LOndon. 

Ito, Lnncashlro. · ' • · 
l4,4h40.tcBocxCT·PUAIPINO ENGINES, S. Walker, Man· 

c es r. 
14,441. MoTIVl'!-I'OW&R ENOINES, J. Slme.-{8. S 

Jfalt/u~e,, Japan.) · 
14,442. SoROICAL fNBTBO&IENT, R. Brown Nowcaeuc. 

on·Tyno. ' 
14,448. MULTIPLE CLIP, W. L. Dennls Dlrmingbrun 
14~44. MAKINo CARDBOABD DoX£8' J M Dnlnes 

.urodford. ' · · • 
l4t'!"5· LooM HEALD·OI'ERATISO MECIIANI8ll S Hey 

r orkshire. ' · ' 
14,446. FmE·BAII8 In F ll.RNACF.S, J . Abbott, Brlstol. 
14Lo,447.d SUNKD SntP RAISER, E. J. R. Bnldwln, 

n on. 
14,«8. NEEDLE for PA881NO SOROICAL SUTVR&S A 

Clark and S. J. Pegg, Leicester. ' · 
14d49. ANTI·CONOt:SSION 0ARRIAOE D. W D D UD!op 

JJublln. ' • • • 
14,450. CA8EliE)IT CLOSINO )l£CUANIBll J Lilly Dir· 

mingham. ' · • 

Cla•m.- ln R ~ift!ng Jack, the comblnation with R 
lower section btfurcntod Rt Ita upper end 'and a 
uppet· li fting section having sllding movement u ~ 
tho bl furcat:OO portion of the lower sooUon of 0 ~Jt 
lever comrm.slng n hnndlo nnd a scgmentn\ tooUtod 

1497,9 0 4.1 

I 

~ofd, tho segmental toothed hood of the lever bolng 

14971689 .) 
• 

-I ' 

dlschnrgo vulvc during tho cx~lltng 11trokc of tho 
pl11ton, nnd tho cnm I serving to operate tho "elide 
which controls tho Inlet, nnd means tor supplylng 
combWitlblc gns or fl6JICODB mtxturo or petroleum 
vapour under prCf>Suro through the said slide to tho 
cylinder during tho compres8lon rJtroke of the pt.ton 
sublltantlnlly M dcscribod. ' 
497,797. PIPE Tosos, R. C. Jotv•, J/(101 Pa.-F1(t,f 

Mar~ I. 24111, 1893. 
Claini.-Tlte bcreln-dciiCribod pipe wrench, conell!t· 

lng of tho bar 1 h!Lvlug tho shar~nod edge 4 aud 

{4 97, 7371 

I 
I 

curved portion to fit neatly llbout tho plpo the 
rcmovnule trl.nngulll.r pi ceo 8, the slot 2 formed ~ the 
said bar 1, the clamping jnw 7, nnd the pivot 6, 1111 
nrmnged and combined for aervlco sub8t.onttolly 811 
nod for the purposo describod. ' 
497,832. ELECTRIC MINING MACIIDl£ B. A. SJl<Try• 

CliicO{Jo, lll.-Pilc.d Octobtl' 8tli 1888' 
Clair.a..-(1) In a.n oxcavatt.ng rnMhin~, the comblnn. 

tion of a movable supporting fmme with a contlnu. 
ot1.8ly·actlng electric motor mounted thcroon n cutur 
holder or bar reciprocating longitudi.nlllly t'n n Uno 
po88ing proctlcally through tho centre of InertiA of tho 
machine, n power storing and delivering spring 
opemtlng tbe cutter bc:lr, a speed reducing gear o~ 
genrs between the motor and the spring, a catch to 

Intermittently connect nod relO&IIe the motor and the 
1pring and n cushion device na N 0 to relieve the 
mnchlne from the shock o! the drill bar when the 
llllmo Is not encountering resistance, subf!t.'lnttolly u 
11nd for tho purpose shown nnd described. (2) A 
moving mnnunlly dlrcctlble bl·whocled oxcavntlng 
machine, conslstinll' In p11rt of n power motor having 
the nxis of tho abaft of the motor p&rnllcl with the 
axle of its supporting wheels, combined with 11 tlexible 
connection tc the sout•ce of power supply. 

498,006. STEAM ENOINK 00\"ERSOll, G. H. Em111, 
SL Jol•n, Canoda.-Pilcd Ftlmtary 161/t 1898. 

Claim.-Tbo combination with the bo~nlnl shaft 
D, carrying 1\ driving bolt pulley F, a yok e G, sleeved 
on Mid shnft nnd rollltlng therewith, governor b\lll1 
JJ TT , hn\'lag Arms HI, hinged to 8.'1ld yoltonnd moving 
with 811id &bAit, n sleeve J, sliding on Mid shalt anol 
opemtod in one direction by the bollnrms nnd in tho 

opl,)()slte diroctlon br a spiml s pring K sutTOunding 
sa d shaft, o s.'lddlo N, ~trnddlln$1' said ~~~eve an elbow 
lever 0, connecting sn.ld 81\ddle to n valve stCm n and 
a shAlt R, journalled t»mlle1 to shaft D nnd W:ving 
nt one end n cmnk carrying ru1 idler pulleyS and tho 
other end 11rovlded wltb R cam T, to engt~ge ~nd illt a 
yoke U, pendent !rom M.id IIOddlc wben the idler 
P•illoy gmvil/ltcs, to opcrnte the lever 0 and shut otf 
steam, lUI set f orth. ' 

498,007. RAKE, IY. T. Gallt, Port B!fl·on, N. l'. -Filed 
Jvly 191/i, 1892. 

Clai,l.-{1) Tbe combinRtlon, with n metallic rake 
hend1 o f n spud con slating of n cutter, an open socket 
whlcn fits tho mko bend, and a sbnnk which fits the 
end of tho boodle, and sult4blo menus !or securing the 
spud in ~lAce, ns speclfiod. (2) The combination, with 
a metallic rake head, of a spud having a cutter lUI 
o~n socket which tlta the rnke head, and a ~k 

14t!61. TooLS for OOTTJNO BcnEw ToRuos, 0. A. 
.1::1 lgboe, London. 

14,862. BoLTS, C. A. Illgboe, London. 
14,863. FLL£9, T. Wnrlng, London. 
14~64. CALCULATING PUOTOORAPOIC EXPOSURES, A. 

watkiDil, London. 
14,86~. LAJ>DEWI1 B . L. llawc•, London, 

14~61. DAoarno BRosues of CoMOINO MACRIN11:8 H 
u enlson, E. Bray, nnd G. Dixon Leeds ' · 

14~52. POL18DINO, &c., DRusrrr.B J H Plunkett 
JJublln. ' · • ' 

14,4~8. TIRE of V&LOCIP&D£R1 J. M. Plunkett, Dublin 
14,454. STARTlllo OA8 E11o1~E!! H N Dlckerton Mnn 

chester. 1 
• • • • 

u c!"l'llcd bOtwecn tho upper members of the lower 
scchon1 and a eegmoutnl gear cxccntrlcaUy pivoted In 
~c lilting ~cctlon nnd meshlng with the teeth of tho 

t endh of tho lift lever, 11.8 and for tho purposo sot 
ort . 

497,689. GAs on OIL MOTOn ENOINl! 11 &1 
c Cotov.u·D.utz, Gtrlllany.-Pil«l J unt '1211; 18~r~~~ "'• 
lttwl.-1n n four·atroke cycle gn8 or ' tr 1' 

dotcb engine, the combination of a p leton ~a ~;U: 
cr provided wl t h a eoll·acUns IUr lnlot ;alvo c' ~ 

which 61.8 tho end of the handle, nnd R 11Udlng collar 
which secures the sho.nk to tho bnndlc, ae bereln 
shown and described. (3) The attachment herein· 
described, conslstlng of the thin shank c adapted to 
fit tho bnndlo of th6 rake tho open socket b adapted 
to t\t tho rako h eAd nnd embrace the under alde 
thcreqf, nnd the blAde a standing nt an obtuae qle 
to the sbnnk, a.s and for tho purpoeo epeclAocl. 
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