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ENGINE GOVERNORS. 

By Prof. R. H. Si\llTH, 

No. I . 
GovERNORS can be, and are, used for regulating the 

action of many other kinds of machines than engines. 
They were used for regulating the Bow into water-wheels 
long before the first steam engine was made. Moreover, 
they ma.y be applied, not only to motors or driving 
machines, but also to driven machines. Again, their 
pu rpose may be to regulate one or other form of action 
in the machines on which they operate. The detailed 
design and mode of operation of governors must, there­
fore, vary greatly, according to the kind of machine and 
according to the special function of that machine which 
they are called upon to control. 

Examples of wholly different kinds of machines re­
quiring quite distinct methods of control a.re windmills, 
water-wheels, t urbines, hydraulic pressure machines, 
steam engines, gas engines, oil engines, dynamos, boiler 
furnaces, metallurgical furnaces. 

As regards the distinction between driving and driven 
machines, this is not an easy matter to deal with in a 
strictly definite manner. The difficulty is closely con­
nected with the scientifically unsatisfactory idea of a 
machine in common vogue. Prof. Fleeming Jenkin was 
the first to point out that in order to arrive at a scientifi­
cally complete and accurate system of investigating the 
dynamics of machinery, we must include in our definition 
of a machine both driver and driven machine. From the 
manufacturing and commercial point of view, cf course, 
it would be impossible to utilise such a cefinition ; but 
even in the most commercial aspect of the matter we get 
a. suggestion of the above scientific necessity hom the 
fact that no engineering firm of good repute will under­
take to supply engines guaranteed to run satisfactorily 
without being given the fullest information as regards the 
work that the engines are to be put to. Now the governor 
forms a. most important connecting link between driver 
and driven machine. Variations in the action of either 
machine inlallibly influence the action of the other, and 
the real purpose of the governor is to control the 
combined action of both machines. If heavier work is 
put into the lathes, the governor mounted on the steam 
engine bas to act so as to increaee the supply of working 
steam. If a rise of furnace temperature increases the 
effective pressure on the steam engine, the lathes will run 
too fast unless the governor so acts as to reduce the 
supply of steam. The purpose of the governor is to 
restrict within prescribed limits the variation of one 
pa_rticular kin~ of funct~on which is a f~nction of both 
dnver and drtven machme ; and the pr1ma.ry cause of 
this variation may arise at either end of the train, either 
at the driving end or at the place where the final work is 
done. It is usual to make the governor an integral part of 
the motor-that is, to mount it at the driving end of the 
complete train of machinery, and this is, in fact, usually 
the most advantageous arrangement. But cases occur 
frequently in which it is better to place the governor at the 
driven end of the train; and it would be also often de~ir­
able to have two governors, one at each end. For example, 
in high·pressure pumping the intermittent action of the 
engine is controlled by a stop governor on the accumu­
lator. If mere quickness of action were alone aimed at, 
evidently it would be ideally best always to place the 
governor close to the place where the variation which it 
is required to limit in extent first arises, or where the 
primal cause of this variat ion acts. But placing it so 
would in most caEes lead to unnecessary complication of 
mechanism, the place where the governor bas to act 
being in general distant from that where this primal cause 
arises. If, however, electric and pneumatic transmission 
of signals and impulses be further developed in this con· 
nection than it is at present, it is practically certain that 
governing methods will become more and more employed, 
in which the controlling mechanism consists of two parts, 
a receiving part placed where the primal cause of varia­
tion arises, and an acting part placed where the work 
of control is to be done; these two parts being connected 
electrically or pneumatically or otherwise. An instance 
in which such an arrangement would have most beneficial 
effect is in the governance of marine engines to prevent 
racing when the propeller becomes uncovered of water 
between two waves, or in consequence of pitching. A 
float at the stern arranged so as not to be influenced by 
inertia.-and this is not difficult- would give the signal, 
which, transmitted electrically to the engine-room, would 
put in action a relay governor to cut off steam, or open a 
special governing exhaust valve. 

The next important point in the philosophy of governors 
is to recognise very clearly that their purpose is not at all 
to keep constant any function of the machinery, but to 
restrict this function within prescribed limits of variation. 
Practically every governor that has ever been used or 
invented is put in action by that variation itsell which is 
to be limited. The governor does not prevent a variation 
occurring, it prevents it becoming large ; a small varia­
tion, acting upon and through the governor mechanism, 
shifts some gear which counteracts the tendency towards 
the increase of the variation. 

While the fact that this is the actual method of opera­
tion of practically every governor that is used should be 
thoroughly grasped, it seems at the same time important 
to recognise that it is not necessary that the permitted 
variation should be more than temporary. Thus, for 
example, suppose the problem to be that of keeping the 
mean effective pressure, or, say, the valve chest pressure, 
in a steam engine nearly constant, in spite of variations of 
boiler pressure. The practical solution of this problem is 
possible by passing the steam from the boiler through an 
automatic reducing valve on its way to the valve chest. 
If the adjustment of the reducing valve is controlled, 
not by the difference of valve chest and boiler pressures, 
but by the boiler pressure alone, it is possible to set it so 
as always to reduce to the same pressure. Suppose at 
one instant the valve to have the position suited to the 
then existing boiler pressure, and suppose that the boiler 

pressure then rises ; the valve will not change its position 
until some rise of boiler pressure bas actually occurred, 
and until the valve is shifted the valve chest pressure will 
have increased by reason of the rise of boiler pressure. 
But this does not prevent the increase of boiler pressure 
sbilting the valve into a new position, correct for reducing 
from the new higher boiler pressure down to the original 
valve chest pressure. The operation takes time t o per­
form, and during t.bat time there is a disturbance of chest 
pressure from constancy. The amount of the disturbance 
of pressure and the time during which it lasts may both 
be made large or small by decreasing or increasing the 
sensitiveness of the controlling apparatus. The reader 
may find it useful to go through the same train of 
reasoning in connection with, say, the control of 
the carbon-point distance in an electric arc lamp, in 
spite of variation of voltage in the leads. But it 
must be noted that the governing of steam engines 
is not usually or mainly necessitated by variation 
of boiler pressure, but by variation of load to be driven 
by the engine; while the governing of the carbon-point 
distance in arc lamps is not mainly n£:cessitated by varia­
tion of voltage in the leads, but by the burning away of 
the carbons themselves. Therefore, practically all govern­
ing apparatus permits a restricted range of long duration 
variation in the fu11ction to be controlled. 

It is usually supposed that the invariable object of a 
governor is to keep speed nearly constant. Unifotmity 
of speed is actually often the important object aimed at. 
For instance, in the tooling of metals, wood and stone, 
there are fairly well-established cutting speeds proved to 
be most economical, due regatd being had for the wear of 
the tools ; and again, in such operations as spinning, 
uniformity of speed is of very high importa.nce. But in 
general there exists, I imagine, an altogether exagge­
rated estimate of the real importance of constancy of 
speed ; and this too often results in the overlooking of 
other conditions that are esEentially more urgent. It is 
hardly too much to say that in the bulk of work done in 
industry, it is of very little consequence, so far as the 
quality of the wotk is concern£d, whether it be performed 
at one rate or doubly as fast. As ngards speed, all that 
can be logically asserted in such cases is that the faster 
the work is done the more profitable is the manufacture. 
In other words, the more work done per hour the more 
profit is there per year, nearly up to the limits at which 
increased speed begins to be inordinately destructive to 
the bearings and other working parts of the machinery. 

Take only one instance. It is generally supposed that 
great uniformity of speed is of primary importance in 
engines driving dynamos for electric lighting. Here what 
is really primaril'J desired is that the brilliancy of each 
individuallighte lamp in the system should keep con­
stant. This is secured if a. constant current be main­
tained through each lamp. This consta.ncy of current is 
most readily secured by maintaining constancy of voltage 
between the out and return leads. The dynamo is 
designed electrically, so that when driven at constant 
speed it creates nearly the same voltage whether the load 
be great or small. Therefore, that is because the dynamo 
is designed for constant speed, constancy of speed in the 
driving engine is desirable. But if the dynamo were not 
designed in this way, constancy of speed in the engine 
would be undesirable ; and because dynamos cannot be, 
or at any rate are not, designed so as to give exactly the 
same voltage at constant speed under light and heavy 
loads, therefore exact constancy of engine speed is not 
what is wanted, but rather such a variation of speed as 
will correct the deficiency of the dynamo. Thus, if the 
characteristic of the dynamo give a rise of voltage along 
with an increased d£:mand for current, this may be 
corrected by putting on the engine a governor which will 
make a decrease of engine speed occur simultaneously 
with an increase of its load. Or, again, since in all 
dynamos increase of speed-other conditions remaining 
unaltered-causes increase of potential, the engine speed 
may obtain direct governance from the voltage at the 
dynamo terminals, a fall of this vo1tage being made to 
operate the engine governing gear in the direction of 
increasing the engine speed, and thus restricting the fall of 
voltage within narrow limits. 

Taking for granted that in incandescent lighting the 
cheapest method of maintaining unilorm candle·power 
in each lamp is t o keep the dynamo voltage constant, 
it should be borne in mind that this is really what is 
required, namely, to keep t his voltage constant in spite 
of variation of demand for current, and that theoretically 
there may be a dozen different modes of attaining this 
end with more or less accuracy; none of which, bow­
ever, seems to make exact constancy of engine speed 
desirable. The usually employed mode of accomplishing 
this end is an extremely indirect one. Without asserting 
that this indirect method is not the best available one, it 
concerns us here to emphasise the undesirability of 
allowing ourselves to be misled by its indirectness into 
the belief that constancy of engine speed is per 1e a 
necessary condition of good incandescent lighting. 

Examples of the exaggerated nature of the common 
engineering belief that constancy of engine speed is 
essentially and always a good thing, could be easily 
multiplied to almost any extent. There a.re, however , 
three propositions which may be succinctly stated, and 
which appear to be incontrovertible and universally true. 
They are these:-

(1) Sudden and irregular fluctuations of speed should in 
all circumstances be avoided ; they can only be discon­
certing and troublesome to those in charge of the driven 
machinery. 

(2) Increase of speed to the racing point, or to the limit 
at which knocking in the joints of engines and other 
machinery, or overheating of bearings, armatures, &c., 
begins, must be strictly avoided. 

(3) Unless there be good reasons against it in the nature 
of the work being done, it is distinctly advantageous that 
some slowing of speed should take place along with a 
rapidly increased demand for engine effort, because a 
maintenance of speed with p.n ipcreased voluJDe of steaJD 

used per stroke rapidly exhausts the store of steam .in the 
boiler and the boiler pressure consequently falls-1t can­
not b~ mainto.ined even by increased rate of stoking, 
because this does not act rapidly in increasing the supply 
of steam. 

One other proposition may be stated here, ~ts t~th not 
being always recognised. N.o steam, gas, or o~ ~ngme (ex­
cept a steam turbine) exercises a constant ~1vmg to.rque 
upon its abaft; on the contrary, the torque vanes somehmes 
through very large ranges within each revolution. The 
necessary consequence is rythmic variation of speed. It 
should be never forgotten that it is no part of the function of 
what is called the " governor " to ~inimise the r~~e 
of this variation. The work of steadymg the speed wtthin 
the period of one revolution, in oppos~tion to the dist~b~ng 
influence of the rytbmic and cychc ch~ge of dnvmg 
effort, is done wholly by the By-wheel, wh1ch cannot be 
helped in this work by the governor. Many gove~nors 
are made so sensitive that their sleeves move rythmtcally 
in synchronism with variation of speed caused per revoh~­
tion by the cyclic change of driving effort. Such sens1-
tiveness is wholly useless ; if it has any effect on the 
speed it aggravates instead of diminishing the pulsation, 
and it is besides harmful, as it needlessly wears out the 
joints of the governor and its gear, while the per!ect close 
and smooth fit of all these joints is especially important 
for the proper action of the governor. A treatment of the 
subject of By-wheels, with rules for their proper propor ­
tionment , appeared in Ta& ENOINEER, 9th January, 1885. 

Stability is a fundamentally essential characteristic of 
every useful governor. A variation in the function to be 
controlled occurs, and is followed by a movement of the . 
governor gear such as pre! ents .la~ge d~velopment of t~is 
variation. As soon as th1s va.Ilabon d1sappears, that 1s, 
when the disturbed function returns to its nominal 
amount, the governor must tend to draw its gear .back to 
its normal position. If it does not do so, 1t lacks 
stability ; and if it lacks this, it really does more harm 
than good. Many governors in the market are deficient 
in stability ; their stability is too small for the duty they 
are put to. 

A good governor moves i~s controlling valve or oth.er 
gear a. distance duly proportionate to the amount of dts­
tmbance that bas occurred in the function to be con­
trolled . The duly proportionate distance is such as will 
(1) at once check further development of the disturbance, 
and (2) will bring back the disturbed function to nearly 
its normal amount within a short period of time. The 
length of this short interval that is permitted ~o elapse 
before rectification takes place ought to be specified, and 
its reciprocal would form an excellent measure of what 
might be called the "time sensitiveness " of the governor. 
This time will depend, however, not on the governor 
solely, but also upon the character of the machine con­
trolled ; and, therefore, to obtain a fair. measure of the 
"time·sensitiveness" of any governor, 1t must be sup­
posed to exercise its control under sta~~ard conditions. 

In the endeavour after extreme sensttlveness, governors 
are often employed which shift the controlling gear an 
unduly great distanc.e out of proportion to t~e .amount of 
the disturbance whtch has caused the shiftmg. The 
result is that they produce too great a righting change of 
driving effort, and the speed or other funct ion to be con­
trolled is over rectified. This leads to more or less 
violent oscillation of the condition which it is desired to 
steady, and this result is technica.l~y called " h~nting." 
It is needless to remark that a huntmg governor 1s worse 
than no governor at all. 

A close consideration of the whole operation of govern­
ance will be useful at this point. It is needlul to study 
separately the two cases of the disturbing cause ru:ising 
at the driving and at the driven end of the tram of 
machinery. To render the statement more definite, we 
will make it in terms of the action of our ordinary steam 
engine. 

First: The disturbing cause is rise of presRure in the boiler 
due to increase of furnace temperature. There is now a 
want of balance between the effort exerted at the driving end 
of the train and the driven resistance at the other end. 
The difference, or excess of the former over the latter, is, 
while it lasts, spent in increasing the momentum of the 
mass of machinery between these two ends ; the speed 
is increased ; the excess of work is stored up as extra 
kinetic energy in this mass. The increase of speed lasts 
so long as the excess of effort over resistance lasts. 
Under good working conditions increase of speed leads to 
decrease of frictional coefficients at bearings; and, although 
the friction increases with the total of the two pressures 
on opposite sides of a bearing, still since, if the bearing 
be well set, this total does not increase with any moderate 
increase of driving load - the pressure on one side 
being lightened as the other is made heavier- therefore, 
in so far as concerns the bearing hiction resistances, the 
increasing speed aggravates the want of balance between 
driving and driven forces. In most kinds of useful work 
done, however- for instance, in pumping. tooling, and 
milling- the force-resistance increases, although some­
times very slightly, with increasing velocity. This in­
creasin~u~~~~~tance, so far as it exists in any one kind of 
work, · · ' shes the excess of driving effort that has 
arisen. One other effect of the increased velocity is to 
draw off steam more rapidly than before from the boiler, 
and thus to lower the boiler pressure somewhat towards 
what it stood at before the disturbance began. 

Thus, without the intervention of e.ny governor­
without any shifting of throttle valve or change of cut­
off-the necessarily-resulting change of speed produces 
automaticaJly three changes of condition, one of which 
aggravates the want of balance, while the two others to 
some extent rectify it. If for want of a governor the 
speed go on rising, the increasingly rapid drain of steam 
from the boiler would in most cases ultimately bring 
about a renewal of the balance ; but if the boiler power 
be ample :in !proportion to the size of the engine, this 
balance is not I genero.lly reached before racing and 
actual breakdown t akes place. The most fortunate and 
least expensive kind of breakdown is the heating of a. 
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journa.l, whereby renewa.l of the disturbed balance is 
brought about by the abnormal increMe of frictiona.l 
resistance. 

THE ENGINEER 

H.M.S. POWERFUL. 

HER Majesty's ship Powerful underwent her pro· 
gressive speed trials in Stokes Bay, with the results set 
forth in the following table. Without going into 
elaborate deductions, we may say that 2892 indil)ated 
horse-power were required to raise the speed of the ship 
by 1 · 983 knots-that is, from 14 · 228 to 16 · 206 knots. 
Again 1717 indicated horse-power sufficed to raise it 
through 1·731 knots; and lastly, 1479 indicated horse­
power raised it through 2 ·101 knots. 

The midship area A.t the deep load draught when these 
progressive trials were made was 1800 square feet, and 
the wetted surface of the ship was 43,800 square feet. It 
will probably be not far from the truth if we say that thrust 
multiplied into distance represents 60 per cent. of the 
indicated horse-power. Thus at her lowest speed, say, 
10·6 knots, the thrust power would be 1128 horses, and 
the thrust would be about 84,627 lb. Supposing the 
whole resistance to have been skin friction, we have about 
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of sma.ll volume; and where they pass through the plains, 
in summer, the river beds have no flow of water apparent, 
although there is a considerable quantity below the sur­
face of the gravel and stones. Such va1leys do not readily 
lend themselves to the useful construction of reservoirs 
by means of dams stretching from side to side. It has 
been found, by experience in India, that only valleys 
which have a very small descending angle, and a. copious 
supply of water running down them, can be made to 
keep full in the dry season ; and tha.t steep valleys either 
fill very slowly when dammed up, or do not fill at all. 
The great reservoir which was constructed at Hong Kong, 
in a steep valley leading down from the peak, would never 
keep full, although there was o. considerable stream 
rnnning down it. And a. fresh water supply had to be 
sought for near Stanley, on the opposite side of the island. 
It is probable, therefore, that Mr. Medlicott will ex· 
perience great difficulty in finding valleys and water· 
courses suited to the construction of reservoirs at such a 
height above the level of the plains as would admit of 

The action of t?e governor is to lessen, either by 
throttle or ba.sterung the cut-off, the mean effective 
pressure in the cylinders below what it was before the 
governo~ acted. In order to simply check further t·ise 
of velnctty, the governor ought in general to be so set 
a.s to leave the mean effective cylinder pressure some­
what greater than it was before the increase of boiler 
pressure caused the disturbance. In order to bring back 
t~e speed to the normal, the governor ought to effect a. 
sli~htly great.er reduction from boiler to cylinder pressure. 
If 1t reduce 1t to equality with that existing before the 
beginning of the disturbance, the want of balance will 
he reversed-hecau.se the resistance has slightly increased 
-an.d gradu~ slowmg of speed takes place. During this 
slowmg the mcrease of resistance dies away because it 
arose from increased speed, and when the speed has 
come down to the normal there will once more be 
ba.lance. Thus, when an abnormal rise of boiler pressure 
.6 . p pro~uces a.n abnormal rise of speed 6 . N, this rise 
m speed m the ~overnor ought to shift the control gear 

REPORT OF PROGRESSIVE SPEED TRIAL OF H.M.S. POWERFUL IN STOKES BAY. 

an am?unt that wtll effect a. reduction 6 . p from boiler Drct!Ught of Water :-Forward 28ft. 5in.; aft 29ft. 8tin. 
to cylinder m.e. pressure. The rise of speed 6 . N 
produced by 6. . p-i e., the ratio of 6 . N to 6 . p ­
depends upon (1) the massiveness of the whole train of 
m~hinery controlled, (2) the lapse of time before the 
action o! the governor overtakes the accelerating action 
of the rtse of pressure, (3) the frictional character of the 
bearings in the whole train, (4) the law of increase of 
wo~king resista.nc~ with increase of speed, and (5) the 
ra.t!o of the ca.pactty of the boiler to that of the engine 
cylinders: The governor should be set so as to give 
between. tts 6 . N and the drop of pressure it produces 
from boiler to cylinder the same ratio as arises from this 
complication of five influences. The magnitude to which 

D11te • 0 • • • • • • • • •• 2!1.9.97. 30-9-97. 29-9 97. 30-9.97. 
Trial . . . . . . . . . . .. 
Steam in boilt~tB... ... 

Fvur rona at 10 knots. 
227!-

Four rona at 12 knots. 
230. 

Four runs at 14 knots. 
225. 

Fvur rona at 16 knots. 
227. 

--------- - 1-- ----:---- - l-----,-----l- ----,-----l-----.,---- --

Vacuum ... ... .. . 
R evolutions ver miu . .. . 

'"High... .. . 
Mean Inter.... .. . 

pressure • Fd. low .. . 
A. low .. . 

6 . N may rise before further increase is checked, and 
the length of time that elapses before re-adjustment of I.H.P. 

High... .. . 
Inter. ... .. . 
Fd. low .. . 

Starbo:ud. 
26 '1 
50•97 
20•75 
6·72 
4•0 
3'52 

407 
320 
224 
198 

Port, 
26•75 
50· I 4 
18•02 
7'02 
3•67 
4 •1 

348 
329 
203 
227 

S:arboard. 
26 
60•35 
29• 7 
10•37 
5'2 
4•85 

696 
591 
347 
325 

Port. 
26 
59•34 
25• 72 
9·17 
4 ' 97 
5'45 

588 
508 
325 
355 

St:~orbosrd. 
26•0 
68•6-! 
34•15 
12•87 
(i·O 
5'42 

904 
824 
453 
410 

P·•rt 
26•2 
68 ·78 
34• 22 
13•67 
6' 85 
7•32 

909 
880 
518 
554 

Starboard. 
25 •9 
79·21 
45• 87 
16•5 
8· 05 
7 ·75 

1403 
1218 
702 

pItt. 
26 •2 
79•73 
45 ' 62 
19 •17 
8 •32 
8•55 

1402 
1464 
730 

*he speed to normal and of the balance between the 
driving and driven forces, depend firstly on (1) above, and 
secondly upon the quickness with which the governor 
makes the change of speed be followed by the full corre­
sponding movement of the valve gear. 

~A. low .. . 
Total I.H.P.... .. . .. . 
Collective I.R.P.... ... 
Speed of vesl!el .. . .. . 

1149 1107 
2256 

10'591 

1959 1776 
3735 

12'492 

2591 286 l 
5452 

14•:223 

675 
3998 

83-!4 
16•206 

750 
4346 

It is easy to see that if a fall, instead of a. rise, of boiler 
pressure be the disturbing cause, the same chain of results 
follow, except that each has its sign changed · and that 
if the governor be set so as properly to rest~re bala.n~ 
when the disturbance is positive, it will also do so when 
the disturbance is negative. 

1·29 lb. per square foot of wetted surface as the resistance 
at a speed of 1075ft. per minute. The performance of 
the ship, it will be seen, was very fine. 

IRRIGATION WORKS IN CYPRUS. 
. Second : If, the boiler pressure not having changed, 

?istnrb.ance be caused ~y abnormal lowering of the work­
mg reBlsta.nce a~ t~e drtv~n end of the train of machinery, 
there r~sults stmilar.ly mcrease of speed and kinetic NINETBBN years have elapsed since the island of Cyprus 
energy 1.n the machme masses. This effect is, again, was taken over by the British Government, but it is only 
aggravated ~y the change in bea~g friction, is also again within the present twelvemonths that the important 
usua.lly pa.rttally counteracted by mcrease or recoverv in question of storing up a. supply of water there-for irri­
so~edegreeoftheworkingresistance,andbythemorerapid ga.tion of the plains during a. dry season-has been 
dram of steam from the boiler, which lowers the cylinder seriously faced. A grant of money has now, however, 
ste~ p~essure. ~ere is, again, a. partial automatic been placed at the disposal of the island authorities, and 
rectification of the disturbance, which has to be completed Mr. Medlicott, an engineer from India., has arrived at 
~y the governor action. The governor necessarily acts La.rnaca. with the object of commencing the necessary 
m the same way as already described above on increase works. 
of speed-the.~ is, it ~ffects a. still further drop of cylinder It must not be imagined that the supply of water to 
pressure by mcreasmg the drop from boiler to cylinder towns and villages has been altogether neglected by the 
m.e. pressure. This it will or ought to do to such an representatives of the various nations that have held rule 
e~n~ as to re-establis~ balance between driving and in Cyprus from the Phcenicians t o Great Britain. On the 
~ststmg efforts; but smce the governor exercises no contrary, all over the island we find interesting records 
mfluence on the magnitude of the resistance in the of the vigour of successive batches of conquerors, who 
driven machinery, this re.establishment of balance takes thoug~~ out the water supply in a. variety of ways. The 
place not under the same conditions as existed before Phceruc1ans and Greeks had tanks and reservoirs, the 
the disturba.!lce began, b1_1t at a lower level of working ruins of which a.t Salamis, La.rnaca., Amathus, Curium, 
force . . !f things be so adJusted as to accomplish this at Pappho, and other places can be seen at the present day ; 
the ongma.l normal speed, this will mean a lower horse- and many of the Greek wells, with inscriptions above 
power in engine and driven machinery; and if the stoking be them,, sh~wing that they date back t o the earliest years, 
not r~duced so as to bring down the boiler borse·power are still muse almost everywhere. The Knights of St. 
~ this lower grade, there may be difficulty in maintain- John and the Templa.rs went still further in this direction. 
mg the balance if the diminution of the working resist- They provided for their " commanderiest or districts in 
a.nce be much prolonged. many instances, solid stone aqueducts built upon hlgh 

Now call this disturbing drop of driven resistance !l'rches, coming from perennial streams in va.lleys far 
~ . p, and imagine its magnitude to be the same as the tnland, capable of conveying sufficient water for the irri­
abnormal rise of boiler pressure, which at another time gation of 1200 or 1500 acres of land, even in the driest 
has produced a. disturbance of. the first kind. So long as weather. Illustrations of these may be found at Kolossi 
only small changes are operatmg, the laws of variations Tower near Limassol, which has an aqueduct seven or 
of bearing friction, &c., remain the same for negative as eight miles long, fertilising a whole district; another at 
for positive changes, and the accelerated masses being the ~ti, t~e probable site of the ~_~-DCient Kitium, and a very 
same, the same ratio between the rise of speed 6 . N and 1mposmg one at Larnaca which brings a water supply 
want of bal~ce 6 . p will hold as in the first case-i.e. , for the whole town. Similar works exist at Poll 
for same engme a.~d. driven machinery working under and . all round the i~land. The occupation of 
S&.llle norma.! cond1t10ns-and the governor will cause the 1.sland by . th~se krughts was of very limited 
to follow this approximately the same fall-by throttling duratiOn, a~d 1t 1~ much to their credit that they 
or change of cut-off-from boiler to cylinder m.e. c.ould find, U: the mtervals of their crusading duties, 
pressure. Thus so .long as fairly small disturbances only ttm.e for crea.t1ng such _useful and imperishable records of 
h~ve to be dea.lt wtth, the same setting of the governor thetr stay. The Lustgnan kings, the Genoese and the 
will be equally correct whether the disturbance be ca. used Y_ e~?-etians were more selfish in their a.rrangem;nts, pro­
by ri~e of boiler pressure or by drop of working resistance. Vldmg enormous tanks and reservoirs within their forts 
The rmport1_1-0ce of this con~lusion ought not to be over- and castles for the use of their soldiers and immediate 
l~ked. It 1s not a mere logtcal conclusion, but a fortunate retainers, but leaving the villages and country di.stricts 
adJustment of physical conditions. In the one case to look after. them~elves. Some of the great Venetian 
however, the boiler furnace horse·power ought to be kept tanks were m a high state of preservation and full of 
~tea.dy, while in the other a change in the rate of stoking wat~r when the British. occupation took place, notably 
1.s ~a.lled for if the a.ltered conditions are prolonged. one m the fort at Kyrerua. On the very summit of the 

Kyr~nian Range, at . an. a.ltitude of 4000ft. , in the 
Lus1gnan castles of Hila.non and Buffa Vento, immense 
water tanks were constructed, but now contain no water 

KING'S COLLEGE ENGINEERING SOCIETY. - .At a general meeting 
on NoYember 12th, Mr. W. J. Shelley read a paper on the 
11 Manufacture and Use of Concrete." The author after defining 
concrete, gave a sh.ort.hiatoricaleketch of its early' use. He then 
dealt nry fully wtth 1ta manufacture, paying special attention to 
the aeleotion and preparation of the various materiala employed 
~e great da~ere of using carelessly-prepared concrete, and many 
inat&noee of failures throngh this canae, were pointed out. The 
paper wu illu~ted throughout by numerous very carefolly-pre­
p&red lantern slides and by several specimens of cements, A 
iliecuaeion then followed, at the termination of which a hearty vote 
of thanks waa accorded to Mr. Shelley for bia very instructive 
paper. 

• 

as the. slopes ~d l~ads by which they were filled during 
tti~e rams are m rums. The Turks, during their occupa-

on of two hundred years, did nothing of any value 
towards t?e imp~oveme~t of th~ water supply, and their 
reckless rmproVldence m cuttmg down trees without 
planting fresh ones to take the place of those removed 
added to t~e gradual decay of the aqueducts, which were 
ne~er rep~red, has caused that excessive dryness of the 
pl~s. durmg the summer season which the proposed 
trngat10n works are designed to counteract. 

The valley~ in Cyprus are generally short and steep, 
the result bemg that the streams running down them are 

irrigation being effected by the natural fall. We speak 
from a. five years' experience of every hole and corner of 
the island. The river Pedia.s, which is the longest in 
Cyprus, is entirely dried up throughout its whole course 
of twenty.five or thirty miles across the great central 
plain during the summer, yet after the rains it discharges 
into the sea vast quantities of muddy fresh water which 
discolour the Levant for many miles in each direction. 
To obviate this terrible loss of soil and fresh water should 
be the aim and object of the newly appointed engineer. 
Something of the nature of a " barrage," such as that 
which dams back the waters of the Nile below Cairo, 
might, it is concP.ivable, be placed across the va.lley of the 
Pedias above Nikosia where it debouches into the plain. 
Then the canals which conduct the imprisoned water 
towards the va.rious cultivations which extend from 
Nikosia to Famagusta should be carefully lined with clay, 
otherwise the precious liquid will disappear with extra­
ordinary rapidity. In order to convey an idea of how 
quickly water is absorbed in this locality, we may mention 
that a stream of water which rushes out from beneath 
Mount Pentada.ctylon, in the Kyrenian Range, 6ft. wide 
and 3ft. deep, runs down the Kythrea. Valley, in the course 
of which about twelve water mills are negotiated. It is 
then led out by irrigation over a patch of cultivation 
about twelve miles long by three or four wide, and dis­
appears bodily, not a. vestige of green appearing beyond 
the outskirts of this patch during the summer. 

To sum up, we would counsel the lea.ving of the steep 
v~eys a.lone; but that the Pedias and its tributaries-of 
whtch the Kythrea stream should be one, if it was not 
absurdly wasted-should be controlled by hook or by 
crook. Finally, the planting of new forests should be 
encouraged to any extent, more especially on the summits 
of ranges. The senior medical officer of the Guards 
whilst in Cyprus in 1885, remarked that the forests wer~ 
gr~ually disappearing, from the earth around tree-roots 
bemg washed away in storms. This is a. fact which we ob­
served ourselv.es dur~g our five ye~rs' stay. It can only be 
prevented by mcreaemg the duratiOn of rainfall. This is 
e~ected by plantin~ right and left, as done by the late 
Str Pope Hennessy m Hong Kong. Violent rain storms 
are not conducive to the growth of mountain forests but 
gentle and sustained showers. ' 

ROLLING BASCULE RAILWAY DRAWBRIDGE 
AT CHICAGO. 

THE Chicago ~iver, which passes through the heart of the 
oity of Chicago, ts crossed by a great number of drawbridges 
the traffic across t.he river being very considerable. Most of 
~hese bfi:dges are of the ordinary swing type, turning on a 
centre ptvot, but as the channel is narrow the pivot pier 
must frequently be placed on the bank, so that half of the 
length of the bridge swings over the land. Thus the Jackson­
street Bridge, with a length of 280ft, gives a navigable channel 
of only about 85ft., the centre pier being entirely on the 
shore, and the bridge swinging over land whioh is worth 
many times the cost of the bridge. 
Ano~her serious objection is that as the bridge swings 

horizontally much valuable water b:ont is rendered useless. 
One of the first bridges built with a view to avold the objec­
tions to the awing bridges, was the vertical lift bridge at 
South Halated-street, which was built in 1894. Oa each 
side of the river ls a steel frame tower with pulleys on the top 
over which pulleys pass wire cables which are attached to th~ 
end of the bridge. These cables are operated by winding 
engines, and the bridge, which is coll;Dterwelghted, is lilted 
bodily up between the towers to a hetght sufficient to clear 
the masts of veBBels. Thts bridge gives a channel about 100ft. 
wide. 

A new type of drawbridge, known as the rolling bascule 
bridge, Invented by the late Mr. William Scherzer has been 
introduced, and three of these bridges have been b~Ut across 
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the Chicago River. E ach bridge has two leaves. The heels 
or shore ends are fitted with curved and counterweighted 
girders which roll on a path on the bridge abutment, the 
girders having holes which fit over tho ~eth of a horiz~ntal 
rack which serves to guide the motion of the bridge. The 
first of these bridges was the one at Van Buren-street, which 
has a span of 116ft. between centres of bearings, the width 
of waterway being 100ft. The bridge has three trusses with 
a roadway 41ft wide-with two tracks for an electric tram­
way- and two footwalks 8ft. wide. Tho latest is the North 
Halstad-street Bridge, with a span of 127ft., and a cha.nnel 
121ft. wide ; this has two trusses wlth a roadway 34ft. wide, 
and two footwalks 7ift. wide. This bridge also has an electric 
railway over it, and, like the Van Buren-street Bridgc, is 
operated by electricity. 

The two accompanying views represent the bridge of this 
same type which carries the Metropolitan Elevated Electric 
R~ttilway across the river, showing it open and closed. This 
bridge is between the J ackson-street and Van Buren-street 
bridges, and a swing bridge would have interfered with the 
swing bridge at J ackson-street, as may be seen from the view, 
Fig. 2, where the end of the open Jackson-street B ridge 
appears on the left, just beyond the raised bascule. On the 
right is the plate girder approach of tbat bridge, opposite 
which is the three-masted schooner. The closed bridge 
beyond is the Madison-street Bridge. Fig. 1 shows both the 
railway bridge and the Jackson-street B ridge closed aorosa 
the river. 

The railway bridge carries four linea of rails, and has a span 
of 114ft., centre to centre of bearings, over a channel 108ft. 
wide. It is composed of two similar or duplicate bridges placed 
side by side, each carrying two railway tracks, the two parts 
being coupled together to act as one bridge, but they can 
be uncoupled if necessary, as in case of accident to part of 
tho operating gear, forming then a double-track bridge. E ach 
leaf is so counterweighted that on drawing the centre and 
end looks it rises to o.n angle of about 30 deg., rolling back on 
t he abutment, and the application of power is only required 
to completely open the bridge or to close it. The weight of 
each double-track leaf is about 135 tons. The bridge o&n be 
opened or closed in thidy seeonds, and is ready to receive 
traffic in less t han a minute from the time it starts to close. 
When closed, each leaf is a cantilever, anchored by a project­
ing tall which takes a bearing against the underside of the 
approach viaduct, the approach being firmly anchored to the 
masonry of the abutment. The end look holds this tail firmly 
home against its bearing. 

Each leaf is operated by two horizontal struts connected to 
the ends of the trusses, the struts being run in or out by 
gearing operated by a 25-horse power electric motor, current 
being supplied from the motor olrouH of the ra.ilway, the 
line being operated by electricity. There are four 25-horse 
power motors. The amount of current consumed in operat­
ing the bridge is so small that no separate record is kept of 
it . .• The bridge was openecL5000 times during the .last. ejgbt 
months of 1896, and between May, 1896, and July, 1897, 
about 1200 trains per day have crossed the bridge. The delay 
to trains caused by the passage of vessels and opening and 
closing the bridge is only from three to five minutes. The 
railway signals, bridge looks, and bridge motors are all oper­
ated from the tower at t he right-hand side of the bridge. 

The general dimensions are as follows :-
Loogth botwcon oods of approaches . . . . . . . . . . 276ft. 
SJ?(\11 betwcon beBrl.o.ge .. .. .. .. .. .. .. .. 114ft. 
Width of channol . . . . . . . . . . . . . . . . . . . . 108ft. 
B ead way at centre .. .. . . .. .. .. .. .. .. S~ft. 
De])tlrof tru88 at 1te'8ho1 0 end . . .. . . -.. .. . . 26ft. 
Depth of truss at tte free ond . . . . . . . . . . . . . . 6ft. 61n. 
Width botwoon truasca . . .. . . .. . . . . .. .. 21ft. 21o. 
'l'otal width of bridge . . . . .. .. .. .. .. . . . . ~1ft. l Oin. 
Radius of heel of trusa .. .. .. .. .. . • • • • • 26ft. 
Weight of each double-trac~t le...C .. .. .. .. .. . . 135 tons 
Total wolght of brld.Re .. . . . . .. . . .. .. . . MO ton a 
Counterbalanced weTght on each side . . . . . . . . . . 28 ton.e 

SOME EARLY SHrP CANAL SCH E MES. 

ALTHOt:oa Manchester has been t he first pl&ce in ~his 
country to construct a canal for se~~o-going vessels of recen t 
dimensions, it is well known that ship cana.ls are a very old 
idea. They date, in f&ot, from before the Christian era, 
whilst a notable modern instance is the Caledonian Canal, 
made by Telford, and opened in 1822, to connect the ea.stern 
and western aides of Scotland by utilising a chain of rivera and 
narrow lakes. Ship oana.ls were rather in f.&vour early in 
•he present century, mainly as a means of avoiding some of 
the injury-considerably greater than our patriotism a.llows 
-in.Bicted upon English shipping by the F rench during the 
long wars. A London and Portsmouth ship canal was pro­
jected in 1807, at a time when Government was paying about 
.£200,000 a year for the tran.sport of troops, stores, and muni­
tions of war between those places. It sometimes took weeks 
to effact the passage, ve88els waiting for a wind or for a man­
of-war as convoy, till a number of craft were ready to go 
together. It was estimated that over 100 vessels were lost 
annually between the Downs and the I sle of Wight, and that 
the French oaptu.red about £3,000,000 of E nglish shipping 
in that dis tance during the twenty years or so the wa.r l&sted. 
The plan was called the Portsmouth, Southampton , and 
London J unction Ca.na.l, and would unite the Itchen Navi­
gation at Winchester with the Ba.singstoke Canal, or t he Wey 
at Godalming, vi4 Alton and F arnham. It was intended for 
small coasting vessels, which presumably would have discharged 
into barges at Weybridge, as the bridgesa.tKingston,Richmond, 
Kew, &:l., would not have allowed them to oome to London. 
Plans were drawn up by the elder R~nnie, but capital was 
not fodhcoming, and nothing was done just then. A ohain 
of ordinary barge canals was made soon after, by two separate 
O)mpanies, which utilised and improved the rivers Weyand 
Arun as part of the inland waterway ftom London to Ports­
mouth. The route was from the Thames a.t Weybridge, by 
Guildford and P ulborough to Arundel, t hen, skirting the 
coast, into Langston H~~orbour. In spite of these boa t canals 
being nearly finished, a. "London and Portsmouth Grand 
Ship Canal " scheme was brought . out early in 1825, Sir 
Charles Dance, the well-lmown experimenter in steam road­
traction, being its secretary. The estimated cost was some­
t hing over four millions, but five millions were to be raised. 
A company was formed, but it does not appear that the 
money was raised or the work begun. 

The year 1825, however, was one of bubble companies and 
mad undertakings of every sort and kind, and this ship 
canal, which was to have no looks at all between Deptford­
where it joined the Tha.mes-and Portsmouth, was appa­
rently one of them. Another L ondon and Portsl!louth 
Ship Canal, which seems to have been more or less in 
contemplation from 1824 to 1827, was projected by N. W. 
Cundy, a clever but enthusiastic and rather unpraotica. 
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engineer of the time. His line of country was from a 
tide-look in the river at. Rotherhithe, by Kennington 
Common, where there was to be a large basin, along nearly 
the course now taken by t he L ondon and South-Western 
R~ilway between Vauxhall and Wandsworth , up t he Wandle 
V~~olley, then by E psom, Dorking, and Ookley, to Arundel. 
F rom there it would go through much the same country as 
the boat canal of the Portsmouth and Arundel Na.vigation 
Company of 1817, except that it was to cross Portsea Island, 
on which Portsmouth stands, and end about where Southsea 
Pier now is. Cundy put the oost of a. canal about eighty 
miles long at four millions. It was to be 150ft. wide, 30ft. 
deep, and a.vailable for the largest merchant vessels, about 
1200 tons, then built. A rise of 127ft. was to be attained by 
only four looks, the summit. level of twenty-one miles extend­
ing southwards from E psom Common . Four more locks, of 
course, were needed for the descent. On this line Cundy 
expected a gross yearly revenue of £662,800 could be earned, 
with working expenses of only £112,800. He seems to have 
contemplated the use of steam towage, when required, and 
estimated t b&t 1200-ton vessels could come through to 
London in fourteen hours, and fishing boats from Arundel 
Bay in eight. The former were to pay £240 in tolls. So 
confident of success was the engineer that he even devised a 
pla.n for employing on t he canal all the sea pilots whose 
occupation in the Thames and round the F orelands would 
be ruined by it. Although Government was not unfavour­
able to the scheme, they lent it no useful aid, and investors 
not then being used to proJects requiring money by the 
million, it fell through. Three other lines of route, aU 
longer and less practicable, were surveyed by different en­
gineers, but were never even begun. The two barge canals, 
however, were complete:!, Josias Jessop being the engineer, 
but they were not very successful financially. They agreed 
between t hemselves and the two river- Arun and Way­
navigations completing the waterway between t he Thames at 
Weybridge, and Portsmouth, to charge a through rate of 
4s. 6d. per ton upon all goods carried between those points 
in time of peace. I n war time the highest rates allowed by 
the Aots forming the companies might be ch&rged. This 
4s. 6d. rate was far lower than could possibly have been 
made by t he stage wagons, which then formed the only means 
of inland heavy transit between London and Portsmouth. 
The river Wey between the Thames and Guildford- extended 
to Goda.lming about 1760-it may be observed, was oana.lised 
under an Aot of 1671, and is said to have been the first 
inland navigation in this country to be provided with looks. 

At t he s~~ome time that the above schemes were in hand, a 
ship canal was also projected by the English and B ristol 
Channels Ship Canal Company. P roceeding inland from 
Sea ton Bay, close to the junction of Dorsetshire and Devon­
shire, it would have gone by Colyford, near Axminster, Chard, 
and Taunton, to Bridgw&ter Ba.y at Stolford, a few miles 
below the town of Bridgwa.ter. Although only about half the 
length of a London and Portsmouth ship oa.nal, this one 
would have been muoh more difficult of execution and ma.in­
tenance. No fewer tha.n twenty-nine looks were needed at 
each end of the summjt level of 12~ miles. To supply these 
looks several h undred acres of reservoirs would be necessary. 
The total length was to be 44 ~ miles, the summit level being 
245ft. above low-water level at the Seaton end, but 267ft . 7in. 
above it at Bridgwater B~~oy. This difference arises from the 
much grea.ter rise and fall of the tides in the Bristol Chan­
nel than in the English Channel, where they have more room 
to expand. Upw&rda of 220 miles' distance would have been 
saved.by .this o&nal between Bristol or any port east of B ridg­
w&ter and Beer H arbour in Seaton Bay or a.ny port in the 
Ch&nnel east of the latter. The L and's E nd was a very 
t roublesome point to round sometimes for sailing vessels, 
quite as bad as the Downs, but without any good anchorage 
or harbours of refuge near. Telford's estimate for the work 
amounted to £ 1,712,844, and the company proposed to raise 
£ 1,750,000, with borrowing powers of three-quarters of a 
million more. It succeeded so fa.r as to obtalu an Act of 
Parliament, July 6th, 1825, but its powers were allowed to 
lapse, and nothing was done. A return of at leut 12 per 
cent. upon the c&pital was expected. Although termed 
grandiloquently a ship canal, it w&s not intended for vessels 
of more than 200 tons burthen- ·in fact , coasting schooners 
and brigs. La.rge vessels probably seldom required to pass 
between London or the south-coast ports and Bristol ; but 
no doubt the canal would have been considerably used by 
small sea-going craft, if it had been made. Brindley had 
planned a small ca.nal from Exeter byTlverton and Taunton 
to Uphill Bay, in the Bristol Channel, in 1769, with a similar 
object to the above, but tha.t, too, ended only in talk. 
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the back of Lambeth Lower Marsh. Across it, from the 
latter street, ran Lancelot-street, the middle part of which 
has been entirely absorbed. The retaining walls round the 
station site are nearly finished, and the power house, in the 
south angle but on the ground level, is getting on. A fine 
octagonal chimney in connection with it may be about 130ft. 
high. The line will run out under Aubin-street, and below 
arches 251 and 252 of the 1879 portion of Waterloo Station. 
These arches have been cleverly thrown into one, the upper 
part of t he division between them now resting on the crown 
of a tremendously strong arch of eight rings of blue briok. 
A glimpse of the interior of the tunnel, beneath Waterloo, 
oa.n be obtained from Aubin-street. The bottom of the station 
site of the City electric line is some 30ft. or 40ft. below the 
ground level, the line running about due north as it goes out. 

Hard by, the widening of the South-Eastern R ailway is in 
full progress. This line w&s made with two up roads and one 
down, about the time when the Brighton and Chatham lines 
were constructed into Victoria on the same system. The 
widening consists in the addition of a new down line, and 
begins at Belvedere-road, olose to Charing Cross B ridge. At 
Manners-street an &ngle is formed to contain a turntable, 
Sutton-street is orossed,and a lattice bridge is now being erected 
over York-road by Messrs. Eastwood, Swingler, and Co., of 
Derby and London. This is supported in York-road by t hree 
timber struts, but will be a single span. Four narrow thorough­
fa.resoalled Anne, Agnes, F rances, a.ndMepham streets are then 
crossed, t he first named by the only brick arch on this section, 
the others by iron bridges. Waterloo Bridge-road will have to 
be crossed by a span, not yet begun, which will cover part of 
Ala.ska-street as well. The abutments here are ready, and 
faced with white bricks. At Waterloo Junction the signal­
box of that name will have to be moved ; in fact, the station 
must be nearly rebuilt. It will certainly bear a great deal of 
improvement. AU the houses on the north side of Sandell­
street have to come down, but at present they have only had 
their windows smashed as a prelimina.ry. Cornwall-road will 
be crossed, but nothing has been done here yet. After this 
point, the arches of the new viaduct are fast rising between 
Wootton-street and the old part of the line. Two narrow 
slums c&lled Windmill-street and E aton -street will be spanned, 
but operations are not yet begun. A bridge over Broad Wall 
is finished, and another over Collingwood - street as well. 
Between these lies Isabella-street, all the north side of which 
has been removed, six arches of stock brick taking the place 
of the houses. The large span, some 35 yards, ac ross Black­
friars-road against the old Surrey Chapel, is still in progress, 
necessitating heavy timbering in the ro&dway. At Gambia­
street the line only requires widening by 3ft. or 4ft ., owing to 
there having been a. station~ed Blackfriars-near here 
originally. F ortunately, ample room was left beneath the 
London, Chatham, and Dover, which will not have to be 
interfered with. Gravel-lane is next crossed, and t hen E wer­
street. Between them, but on the other side of the line, is 
a large space, part of it secured for sidings. It is bounded on 
the north by Lavington-street, and may be 200 yards long 
from east to west by 130 yards wide. A portion is occu­
pied by the girder stores of Messrs. Measures Brothers an d 
by other works, the sidings taking up the southern half. 
These will be upon brick arches, fifteen or sixteen in num­
ber, and about 30ft. span, accessible from Ewer-street. 
The centres of many at the Gravel-lane end are already 
up. Appa.rently the siding neck will run from the north 
side of the line at Gre&t Guildford-street. After Ewer­
street comes a bridge, not quite finished , over Great Guild­
ford-street,.succeeded_ d!!:l!9tly __ by _Southwark Brigge-road at 
its junc~ion with Union-street. This bridge, which Ill not 
commenced, will be 50 or 60 yards in length. F rom here 
eastwards the arches of the viaduct are not yet turned, nor 
are the bridges over Worcester and Red Cross streets begun. 
At the latter Cannon-street West junction signal-box is 
temporarily un derpinned for the new work to pass, and will 
be rebuilt. Close by, on the south side of Southwark-street, 
this portion of the widening ends, the distance from Belvedere­
road being a few yards more than a mile. All the bridges are 
or will be by Messrs. Eastwood, Swingler, and Co., the abut ­
menta in all oases being of white glazed bricks. 

A. new single-line bridge, or iron viaduct rather, has been 
finished across Borough High-street and the n orthern 
a.pproaoh to London Bridge Station for some t ime, but it was 
only brought into use on the 11th Oot . Instead of crossing 
both by one span, like the hideous old bowstring bridge along­
side, it has two piers in the ascent to the station. At the 
junction of the western road up to the station- termed Rail­
way Approach- and Denman-street, the City an d South 
London Electric Railway is m&king a station, which will be 
about three furlongs from the Monument and Borough 
Stations on either side of it. A good view of the works can 
be got from the iron viaduct just mentioned. 

Of the South-Ea.r.tern works below London Bridge, 
described in THE ENGINEER for November 20th, 1896, the 
widening of the Greenwich line on the north side for about th rea­
quarters of a mile between Goodson-road, Rotherhit he, and 
Rolt-street, Deptford, ls ne&rly finished, though the bridge 
over the Grand Surrey Canal is not yet up. 

THE unromantic neighbourhood of Waterloo Station is just 
now a centre of great activity in the way of railway oonatruc­
tion. Within a stone's throw of each other, no fewer than 
three railway companies have important works ln hand. 
Commencing at the south end of Carlisle-street, Lambeth, at 
o.roh No.189, the London and South-Western is widening its 
line towards Waterloo, under powers obtained in 1893. The 
old houses- 1818-in Penlington-place, Hercules-road, have 
been pulled down from Carlisle-street to No. 68, after which 
the line keeps at the back of the houses, crosses Homer and 
Allen streets, goes behind Newnham-terraoe and its southern 
part, widening out, stops in the rear of the Westminster 
Bridge-road houses. The part immediately adjoining the 
existing railway on its southern side will go on over the 
north end of Carlisle-street, pass behind the Canterbury 
Music Hall, cross the Westminster Bridge-road, a.nd rejoin 
the m&in line upon the site of the Woklng Necropolis Com­
pany's private station, just outside Waterloo. None of the 
four bridges which will be necessary are yet up, but the 
abutments for those over Homer and Allen streets are 
finished, and are quite 40 yards wide on the east side of the 
l&tter. The western abutment in Carlisle-street is also up ; 
these are all faced with white glazed brick, whioh is certainly 
a great improvement on the old style for such remarkably 
dark and dingy thoroughfares as these. Tha.t portion of the 
new work wbioh stops short of the Westminster Bridge-road 
is to be used &s sidings, more room for which is urgently 
needed. All this is but part of a further scheme of widening, 
beginning at Wandsworth-road. Power to execute this and 
to acquire the whole space between Waterloo Station and 
Lower Marsh, with a view to future nece88ities, will be sought 
in the coming session. 

On the south side of Waterloo Station, and separated from 
it only by Aubin-street, may be found the subterranean ter­
minus of the Waterloo and City E lectric Railway. The area 
is about 50 yards wide by 100 or so in length, and extends to 

SEWINO·NBBDLES IN GERMANY, - The sewing-needle, though 
small, forma a very important article of commerce in Germany. 
While formerly England supplied that ooo.ntry with needles this 
industry, according to tho United States Conan! at A.nna.borg 
baa during the last few yean developed to such an extent that 
the Gorm&nll are able to meet their English oompetitora, not only 
on the markets of the world, bot in the Briti.eb Coloniee and in 
E~gland as well, says ~e Journal o~ the Society of Arts. The 
pnncipal seats of the md01try are Au la Chapelle, Bortacheid, 
Iserlohn, Altona, Noremborg, and Sobwalbach. The factories of 
A.ix Ia Cbapello alone produce 60,0001000 needlca weekly. The 
following 6gorea show to what extent the exporta from Germany 
of these needles have developed. Do.ring the eight years from 
1880 to 1887, the Gorman export of needles of all kinde- embroi­
dery, knitting, darning, sowing, and sewiog·maobine noedles­
~moU:Dted to 11,600,000 lb., of the value of £2,600,000. The follow­
tog etght 7.eara make a still better showing. During thia period 
the qoanttty exported was 16,000,000 lb., valued at £3,000,000. 
Tho onormo01 growth in the production of thia article ia duo 
prinoipally in the export trade to China, where Germany seems 
to o!ltiroly control th~ ~arket, Ot~er countries importing German 
sewmg·noedles are Bntiah Eut I ndtes, France, the United States, 
A01tria, Hungary, Italy, and Turkey. In conclusion the American 
Co01ul says:-" Under the protection of their Government the 
Germans bave built up a needle industry wbich commands the 
reepeot of the world. At lint they imitated tbe Eogliah methods 
of manufacture, bot their superior technical training soon enabled 
them to diaoovor the defects of the English machinery, and they 
adopted new and improved devioeeJ and followed their own coune 
of manufacture. !'he ~nfant ina01try of a few yean ago hu 
become one of nattcnal tmportanoe. The mannfaotorera go into 
the markets of the world, preferably into now coontriea, and 
compote suooeeaflllly everywhere." 
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A NEW MOTOR CAR STE ERING GEAR. 

TnERE are still some few earnest workers In the sell­
propelling motor field who are giving very close attention to 
all tha~ pertaina to ~he motor oar as an entity. Among these, 
we think, may be included Mr. H. T. D avis, the inventor and 
paten~ee of the improved steering gear, more especially in­
~nded for motor cars, but applicable to all four-wheeled 
vebialee, which we illustrate in Figs. 1, 2, 3, and 4. 

n is, of course, known to all constructors of wheeled 
oanlagee that to ensure their proper working it is necessary 
that the axes of rotation of all their wheels should be 
pllnollel to one another when the carriage is moving on a 
straight course, and convergent to a common ms perpen­
dicular to the supporting plane, when moving on a curved 
course. To enaure this action in four-wheeled vehicles the 
f.ront axle bas hitherto been pivoted on a central pin at its 
mid-length, but as all coachmen are aware, such an arrange­
ment without a pole, or shafts, to restrain t he erratic move-
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ment of this axle, when any obstruction ls met with by 
either of Ita wheels, requites very cumbrous controlling 
gear. 

By arranging the leading wheels- which are generally the 
eteerlng or guiding ones- to turn independently by pivoting 
them on short arms, a greater control is possible ; but a.s 
hitherto arranged, their position for correct action has only 
been approximate when angled for turning on a curved 
oouree, the error for sharp curves being very serious, as it 
causes elridding and the throwing of severe la~ral stress on 
the wheels and Urea. The system, however, has many 
advantagee, and ls used e:denalvely at home and &broad for 
motor carriages. The range of this gear is, however, usually 
limited-so as to avoid the error present when in extreme 
poemons-which involves a wheel track of considerable 
diameter, and much turning room when a right about or a 
complete turn ls necessary. It also requires the operaUon 
of what ls known as 11 backing and tilling," in order to get 
round- methods which are unsuited to narrow roadways or 
crowded tboro118hfaree, and are moreover discouraged by 
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the Local Government Boards in their motor carriage 
regulatioll8. 

The invention illustrated in Figs. 1 to 4 has therefore for 
its object to so ooll8truot steering apparatus for all kinds of 
road carriages and wheeled vehicles as to enaure that their 
wheels shall at all times occupy such positions, that their 
axes when produced shall converge to and intersect in a 
common or instantaneous axis when viewed in a direction 
perpendicular to the supporting plane. 

Ita action will be more easily understood by a reference to 
the cliagrams-- Figs. S and 4-which accompany our illustra­
tions of the gear itself. These latter need little explanation, 
Fig. 1 being an elevation of the improved gear, and Fig. 2 a 
plan of the same looking on the top side of the springs and 
axle. In Fig. 1 X X is the axletree, having forked ends, to 
which are attached the jointed arms R R on which the 
wheels W W when in motion tum. With these arms are 
combined- in one forging- the tiller heads T T, fitted with 
sleeve pieces coupled to the ends of the movable tiller bar 
T B, which is carried in the ollp guides K K fixed at both 
ends of the ax.letree X X, the springs S S supporting the fore 
body of the oar being located on either side of the axletree, 

Fl&. 4 

and carried by it as shown. Motion may bo given to the bar 
T B by any kind of band gear preferred by the carriage 
builder. 

Fig. S is a diagrammatic plan of a four-wheeled vehicle with 
the trailing axle D D fixed, the two steering wheels being 
pivoted on the ends of the leading axle at A and B, as pre­
viously shown in Figs. 1 and 2. The geometrical principle 
involved in the action may be thus stated. If a parallel line 
such as 0 1 0 be drawn as far in front of t he leading axle A B 
as that axle is from the rear one D1 D , then on this line the 
centre lines of tho steering tillers should always intersect, 
as the linea 01 B, 01 A, and cu B, 0 11 A, do in Q1 and 0. 
For a straight course of tho oar, these lines should meet 
on the longitudinal centre line of the carriage, C E, and 
for other positiona on either band of it. This arrangement 
gives geometrical accuracy for all positioll8. In the examples, 
the amount of angle given to the leading wheels is equal to 
what is accomplished when any ordinary carriage is brought 
to half lock, or the fore carriage moved through 45 deg. 

Another advantage claimed for this improved arrangement 
of steering gear is, that it gives an increased leverage to both 
wheel tillers as the a.ngle of look becomes greater. With 
ordinary linkwork it will be seen on reference to •he diagn.m, 
Fig. 4, that in the extreme position, the angle made by the 

.,.... • 

-... - . -
joint xod -and.l~ver is dangerously near zero, or 180 deg, in the 
case of one of the wheels. . ' 

RAILWAY STATISTICS OF THE UNITED STATES. 
' 0 

Fnoh! the introduction to the 1897 edUion of Poor 's 
"Manual of Railroads," our American correspondent hae 
compiled the following statistics, which refer to the year 
ending December 81st, 1896 :-

Lonlrth of line lald to December Slat, 1898 • • •• 182,600 milee 
Not lncreMe of mUeago durlog 18116 • • • • • • • • 1,206 ., 
Ballwaya reporting atattatioa • . • • • • • • • • 1780 849 ., 
Second track and llidl..nga . . • • • • • • • • • . 86,088 11 
Total mlleage . . . . .. . • . • • • • • • . • • • 219,618 u 
Steel raUa . .. • • . . . . . • • • • • • • .. . . 207,610 ,. 
Iron raila . . • . • • • . •• • • •• •• •• . . 17,864 ,, 
!Jo.comotivea • .. . . • • . . . . . • . • • • . . 86,0i80 
Cars-

Pa.saeDgor • . . . . . . . . . . • • • • • . . 
Baggage and maU . . . • . • . • • . • .. . • 

24,788 
7,889 

1,250,061 Fre.fght 0.. • .. • • • • • • • • • • 0 0 0. • • 

Total (exclu&lvo of compaoy'e cars and peorlour 
and eloeplllg cars) .. .. .. .. .. • • 1,272,688 

Llabill~ee (dole.)-
Capltaletoclt .. .. .. .. .. _ .. •• 5,2000 780,66'7 
Bonded debt .. • • •• .. .. .. .. .. 5,416,074,969 
Unfunded debt .. .. .. .. .. .. • • .. 889,502,802 
Current accoUDte .. .. .. .. • • • • .. 886,882,4-40 
Totalllabilltiee .. .. .. .. • • .. .. • • ll,d2,690,278 

Aaeote (dole.)-
Coet of railway and equipment .. .. .. .. 9,95S,767,no 
Renl oetat.e, atock.a, bonds, and other inveet. 

mente .. .. .. .. .. .. .. .. .. 1,460,U 8,026 
Other aasete .. .. .. • • • • .. .. .. 281,915,UL 
Current accoUDte • • . • • • • • • • • • . . 161,896,857 
Total aeeete.. .. .. .. •• .. .. •• .. 11,997,497,218 
Exoeee of aeeete over llabilltiee .. • • • . .. 864,806,985 

Paeeonger traftlc-
Kileage of pa~~~~ongor tn.tna .. •• . • .. .. 887,641,115 
Paaseogers ca.rrled . • • • • . . . • • . . . • 686,120,766 
Paaseogers carried one mUo . . • • • . . . •• 18,0640840,248 
P&Monger earnings, dole. . . . . . • • . . . 265,8180268 
Average recotpte per paesenger per milo, cet.te s·on 

,. ,. ,. cents.. .. . . 49•68 
11 ., " train milo .. 78 ·68 
,. 11 mUe of railway, dole. . • 1,~7 
,. peoseengere per mUe of railway • • .. 2,9~ 
., mUee tmvellod por pueongor .. .. 14"40 

Qooda traffic-
Mileage of goods trains •• .. .. .. .. • . 497,248,296 
Tows of Lrofght •• .. .. •• .. .. .. .. 7780868,718 
Tows of lrolght carriod ono mUo . . • • . • . . 98,886,868,684 
Freight earninga, dol a. • . • . . • . . . . • . 770,4.240018 
Averoge reoolpte por ton por milo, conte.. .. 0 '821 

., 11 " cente .. .. .. .. 99'66 
" 11 " lrolght train milo, oonte 1M· 94 
11 " 11 milo of railway, dole. . • 4,259 
11 tows per milo of railway .. .. .. 40278 
11 mUee per ton .. •• .. .. _ .. 121'82 

~::a<=-[.;8'8 .. .. .. .. .. .. .. .. 1,125,682,025 
Net earninga .. .. •• •• .. .. .. • • 882,888,766 
Operating expellllell .. .. .. .. .. .. .. 7980298,2CO 
Total &l"ailablo revenue • • . . • • • . • . • • 486,841,298 
PGymente from total antlablo revonuo-

Int.ercat on bonds .. .. • • .. .. .. 24.2,416,494 
Dividende .. .. .. .. .. .. .. .. 81,804,864 

Groee earninga per mile of railway • . .. .. 6,228 
Net " 11 11 .. .. .. 1,887 
Porcentlie of oxpeneee to earnlllga • . • • . . 70· 48 per cent. 
lntcroet on total bonded dobt • . . . • . • . 4 · 48 II 
Dividends p&id on totelsharo capital . . • . 1 · 64 

11 

All the figures are exclusive of the elevated railways of 
New York, Chicago, and Brooklyn, and also exclusive of 
those ra.ilways which are operated mainly for switching or 
shunting purposes in connection with terminals and in. 
dustrial enterprises. 

TH R I N TITOT& OF MARINR ENOINRERS.-Tbe ninth annual con• 
nrsaziooe of this I111t.itutioo will take place at the Town Hall 
Stra~ford, on Friday, ~be 3rd Deoo~ber. In addition to the ligbte; 
portions of , the eveniDg'a entertamment, the preeident, Mr. J , 
lo' orte,oue F lannery, M.P., J.P., M. Inet. C. E., will delh-er an 
addre£a, entitled " Some Sacceaeive SteJ>a in the Put Progreea of 
Marine Engineering : Ita Exiatiog Condttion 1 Some Poeeibilit.iee of 
the J;o'ature. " 
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LI!BBA!UBB. 
Block Signal Operation. A Practical Manual. By WM. L. 

DERB, Superintendent, Delaware Division of the Erie 
Railroad. New York: D. Van Nostrand Company. 
London : E. and F. Spon, 125, Strand. 7s. 6d. 

Tars is one of the best books on the system of working 
railway traffic in America. that we have seen. It is a 
work that may be read by others than those engaged in 
railway work, and would prove interesting and under­
standable. It cannot, however, be regarded as a text 
book, seeing that there are practically no illustrations. 
It has evidently been written by a traffic officer, as the 
greater part of the work is devoted to rules and regula­
tions for working the t raffic, and when, towards the end, 
various appliances and systems are named, the author 
only describes what they do but not how it is done. 
What is said, however, is put very plainly, a.nd any one 
can fairly well imagine from the end that is gained by 
what means it is wrought. The author, too, is to be 
congratulated in not thrusting forward ideas of his own. 
As he says in the opening remarks, his aim has been to 
present the latest practice in block signal operation in 
America and Europe, and not to submit original ideas. 
It is also gratifying to read from an American pen that 
the English practice of to-day in block working is the 
result of long experience by which the railroads of 
America. should not fail to profit, and for that reason he 
has devoted some considerable space to English rules 
and methods. For these Mr. Derr has apparently sought 
the help of the London and North-Western Company's 
late superintendent of the line- Mr. G. P. Neele-a.nd in 
seeking that gentlemen's advice he has acted very wisely. 

Speaking of the London and North-Western Company 
reminds u.s to notice the contrast between the roles and 
regulations issued here and those emanating from an 
American company. Ours are most prolific in their 
description, and probably to a. lay mind they appear full 
of repetitions. But the Americans adopt in framing 
their roles the same terse, to-the-point manner that they 
use generally in their utterances. Thus, for instance, the 
London and North-Western block code occupies fifty 
pages of the book, whilst the Erie block roles are con­
densed into sixteen pages. Again, the London and North­
Western rules for working single lines by the electrical 
train staff system occupy thirty-three pages, but the 
Chicago, Milwaukee, and St. Paul line need but ten pages 
under the same heading. 

Anyone acquainted with the systems used in both 
countries cannot but be struck by two great contrasts­
first, the small amount of absolute block used across the 
water as compared with this country, where it is absolute 
block everywhere on passenger lines, except in busy 
stations where trains have to make connections ; 
secondly, the advanced state which automatic signalling 
has reached there, whereas here we have only the single 
installation on the Liverpool Overhead Rail way. Of course, 
under this second head, there comes the question of 
working points and signals by mechanical means instead 
of by manual power. That has been carried out to a 
very large extent in America, but so far there is no 
actual installation in work in this country, where both 
points and signals are manipulated, and one by a signal­
man in the usual way. 

The first contrast is readily disposed of. Across the 
water, their block sections are generally so long that 
trains would necessarily have to be detained some 
minutes at a block station whilst the proceecliog train 
got through the section, and consequently it is found 
more expeditious, and apparently equally as safe, to work 
most of the traffic on the permissive system. Then, 
again, it must be remembered how much of their mileage 
is single where most of the movements of the traffic are 
regulated by the despatcher at headquarters. Here we 
cover less area, and only in spa.rsely-populated districts 
o.re really long block sections to be found. H ere, also, 
our rail way companies are too much a.t the mercy of 
public opinion, which guides the House of Commons, who 
in tum influences the Board of Trade, and so we have 
laid down for us specific rules as to how our trains shall 
be worked; and let us here mention, in parentheses, that 
the inspecting officers are now apparently getting anxious 
to have all the goods trains worked on the absolute block 
system. From all these regulations, except in a certain 
few States, the American Railway Companies are free. 

As regards the second contrast, i.e., the mechanical and 
automatic working of signals, it seems to us that this 
may be due to two reasons. The principal cause, to our 
mind, is the difference in the variations of the tempera­
ture. In our moist climate it is useless to expect much 
from a. track circuit. Then, again, probably a second 
deterrent effect bas been the same public opinion to 
which we have just referred. Most of the officers of the 
British lines would only be too glad to get either an 
automatic signalling plant or mechanical means to assist 
the signalman. The traffic manager knows that the staff 
of signalmen, the wear and tear of locking frames, 
signals, point and signal connections, would be reduced. 
But where would his traffic be if there wa.s a. breakdown 
of the machinery ? and would not his competitors gain 
were he to have a. collision through an automatic signal 
failing to go to danger ? 

Amongst the methods of automatic signalling referred 
to is the Hall system, which , by the way, one of our 
contemporaries said the other day, the Hall Signal Com­
pany was anxious to try in thi.s country. We notice in 
the roles for working found on that system issued by the 
La.ke Shore and Michigan Southern Company, that should 
a. driver come to a signal at danger he shall stop, and after 
waiting two minutes, he may go a.bea.d cautiously. This 
appears to show great confidence in the driver, and yet 
what a contrast to the system adopted at junctions and 
level crossings. Here in this country we are satisfied 
to provide signals, and expect a driver to obey them; but 
in America. they are apparently accustomed to signals 
being ignored, as at all junctions and level crossings, 
facing trap points, or derailing switches, are provided. 

THE g:&GtNEER 

In dealing with track circuits, Mr. Derr touches two 
points which are great difficulties in the adoption of any 
"lock and block" system- and about that subject we shall 
shortly have something to say in an article to itself. He 
says that the track circuit, or contact, must be placed 
the maximum distance inside the home signal in order 
that signal shall not be thrown to danger until the 
whole of the longest train has passed it. What, then, we 
ask, is to ensure the protection of a short train, and if 
short trains are not absolutely protected, are we not 
destroying half the value of the safeguard ? Again, the 
the author says that in order to prevent the train clear­
ing itself when only part of the train passes into the next 
section, either because of a break-loose, or part of the 
train being left on the line for shunting purposes, the 
whole of the length of line from one block section to the 
next shall be a continuous rail circuit. Mr. Derr has 
named a. real difficulty, but we are not prepar£d in this 
country for such a. remedy. 

But af~r all, these comments are directed towards the 
system, and not towards the book. As regards the work 
itself we will end as we began , by remarking that it is 
a. well-written, clear, and interesting book. 

The Dwelling-lwuse. By GEORGE VxvU . .>.'i' PooRE, M.D., 
F.R.C P. London : Longmans, Green, and Co. 1897. 

TBE book before us is a. worthy successor to the author's 
"Essays on Rural Hygiene," being written in a. clear and 
popular style, so that it must appeal alike to the sanitary 
engineer and to the public at large. 

The opening chapter deals with the modern dwelling­
house, pointing out its defects, paucity of light and air, 
and deprecating that blind adherence to the cult of sani­
tation by water, with its attendant syphon traps, which, 
as Dr. Poore demonstrates, are but t oo often the culture 
beds of innumerable putrefactive organisms. We h'lve 
all grown so accustomed to the "typical London house," 
that, like children with their catechism, we never dream 
of questioning it, until a prophet of science arises to point 
out the glaring defects and sanitary inconsistencies of 
these mansions, and we have perforce to admit the truth 
of his strictures, and will, if wise men, as far as circum­
stances permit, "set our houses in order ." We quote 
one pregnant sentence, " That the internal channels of 
communication, instead of serving for the supply of fresh 
air , merely facilitate the exchange of foul air." Who 
does not know the damp, unwholesome smell coming to 
the fi rst floor from " the basement," or the smell of cook­
ing which pervades the whole house ? These things have 
been and are in the older dwellings, but there is no 
excuse for perpetrating them afresh, as our author gives 
the outline of a design for a five-storeyed house, in which 
the living rooms are entirely separate from the domestic 
offices, and in which the staircase ensures the maximum 
of ventilation and light. 
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out causing a nuisance. The offence caused in cities, 
when the pail system was in vogue, by the passage of 
the night-soil carts through the streets, was so intolerable 
that the inhabitants preferred heavy taxation for sewers 
rather than endure it. The section of the second chapter 
dealing with " Wells," with its practical illustrations, is 
of interest, as it advocates the use of surface-wells, and, 
as far as we can judge, justifies the advice, provided that 
a. proper site be chosen. This dictum must be received with 
great caution, and a rigorous attention to limitations. The 
fourth chapter dealing with overcrowding comes home to 
the Londoner, proving that the Strand is the most fatal 
district to infant life in the whole of England, notwith­
standing the many open spaces, parks, gardens, and 
mansions it contains. These " lungs " of London do not 
compensate for lack of light and air immediately around 
the dwellings. It is too late now, tha mischief is past 
mending. Until the public conscience is so fa r awakened 
that owners of houses in the area can be compelled, or do 
of their own initiative pull down thtir houses to give 
accef s of light and air to others, the evil will remain, and 
to speak plainly, we must make the best of it while 
dreaming with Dr. Poore and Mr. Bellamy of the 
millennium. Lack of space prevents our quoting freely 
from the section headed " Remedies for Overcrowding," 
which is admirable, and should be read and re-read by 
sanitary authorities until they have thoroughly 
digested it. "We have been long accustomed to hear 
that our chief sanitary necessity in this world is pure 
water. This would be quite true if we were fish. But 
it is obvious tba.t the purity of the air we breathe is of far 
greater im portance. . ." Which well deserves quota­
tion. Our friend the ubiquitous and useful bacillus, whose 
activity renders all putrescible matter harmless to the 
animal world by converting it into food for the vegetable, 
thus completing the circulation of orga.nicma.tter, receives 
a fitting eologium in the concluding chapters. 

The present tendency in the sanitary world is to recog­
nise the supreme value of the oxygenating faculty of 
certain org~~.Disms upon refuse organic matter, and ex­
periments are now being conducted of exposing sewage 
under favourable conditions to the action of these organ­
isms. Should a practical solution of the problem of the 
disposal of sewage be arrived at in this direction, Dr. 
Poore will be justified in the claim for Nature's, as op­
posed to artificial methods, so ably set forth in this 
book. 
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The ".Meclw.nical 1V01·ld" P ocl.:et Diary and Year-book for 1898. 
Containing a collection of useful engineering. n?tes, rule~, tables, 
and data. Manchester : Emmott and Co., Ltmtted. Pr1ce 6j,­
'l'bis remarkable little publication enters ita eleventh year in a new 
cover, a good stout cloth binding replacing the cardboard cover 
which has been nsed up to the present. Tbe matter has also been 
entirely reset in new type, and a good deal of new matter par­
ticularly with regard to beams, baa been added, eo that the
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work ~>hould be as popular as ever. We note that the edition con­
sists of 22,000 copies. 

R ailJ and A ccusoriu. By Thomas W . Ward, Fitz~lan-cbamberr;, 
S!u ffield. Price ls.-Tbis is a very nsefol little book. It is in· 
tended for the guidance of those who, not being railway engineeno, 
have, nevertbeleaa, to lay colliery or works sidings or short 
lenglbs of line between one establishment and anotb~r. It u­
plains in a very straightfor ward way what kind of rails are in thu 
market, for what they are euitablot, and the varions methods oi 
coostrnc:ting trac~, from the littl~ 18in. tro_Uey road to one co.pable 
of carry1ng a fnll-Slzsd goode engme. The Information is accorate 
and, if followed carefully, even an amateur can hardly make ~ 
mistake. It is a book to be recommended. 

The wrong-headedness of constructing houses in the 
suburbs or in the country, where often ample curtilage is 
to be had at a. moderate rent, on the lines of a London 
house with its walled "backyard," and storey piled on 
storey, is dealt with severely. " Traps and trapped 
gullies are evils which are only t o be tolerated for the pre· 
vention of greater evils." Therefore in the country rain 
water should be collected for future use or allowed to 
run over open gullies to a convenient patch of ground. 
The disposal of the slop water of the house. a. very impor­
tant matter, is dealt with at length by Dr. Poore, who has 
carried out numerous experiments which go to show that 
much larger quantities than are likely to be met with can 
be disposed of in open gullies, constructed with a. shallow 
floor of large flints, thus leading the water to percolate 
into the soil and to nourish the shrubs which are grown 
on either side. Desirable as dry methods of treatment of 
the various off-scourings from a house may be, as advo­
cated in Chapter II., we cannot but feel that they are 
impracticable in crowded centres of population, on 
account of the carelessness and ignorance of the people, 
and the want of the necessary land about the dwellings. 
<?ur aut~or deals in the fourth chapter with the legisla­
tiOn which has made great sewerage schemes possible, and 
bas brought about the overcrowding which we deprecate, 
by the facilities provided for removing all those undesirable 
matters inseparable from closely aggregated populations. 
As Mr. Herbert Spencer has often maintained with so much 
force, legislation has failed of its object , and bas but added 
problems still more difficult to deal with than those 
which the laws were constructed to solve. Why have the 
sanitary enactments failed of their object ? Dr. Poore's 
answer to this question is that we have attempted the 
impossible ; the expulsion of nature with a pitchfork, in 
that we have denied to the soil those matters that are 
dealt with by the process known as humification. 

Perfection is impossible in things human ; and if it 
must be admitted that certain evils follow in the wake of 
the water carriage of sewage, yet it is evident that we are 
far better off than our grandfathers in that our public 
health is improved. This improvement it is not denied 
is the outcome of more efficient methods of sanitation, 
and this sanitation is accomplished by the removal of 
sewage by water. We find a discussion on the " Sewage 
Farm" in Chapter VI . Very small communities have ma.de 
a commercial success of the sewage farm, when worked 
with care and skill ; any relaxation of watchfulness has 
been visited by financial disaster, and danger to the 
health of those living in the neighbourhood. Great cities 
have spent millions of money in the attempt so to dispose 
of the solid sewage on a great scale, and have failed 
because humification does not take place as rapidly or as 
satisfactorily as was anticipated, and because the crops 
of the cabbage family grown on human excreta. are unfit 
for human food ; and recourse has had ultimately to be 
made to rye grass, as the one crop that can be grown with 
certain success on a. sewage farm. 

The Esu:nJ:ials of Gearing : A T ex;-bool.; for Technical Students and 
for &lf·i'fUtruction; ccntaining numer0'11.3 problwu and practical 
j01-mulas. By Gardner C. Anthony, A.M. BilSton , U.S.A.: D. C. 
Heath and Co. 1897. Price 1. 60 dols.-A valuable little volume 
containing a great deal of information about tooth-gearing put i~ 
a c!ear and uaefo.l_forD_l ; the diagrams are excellent, and 

1 
a very 

eattsfactory notat1on 18 used throughout. The folding plates at 
the .end of ~e voln':lle op~n out, eo that they can be seen oon­
veOlent~y whtlat on~ 18 readmg the letterpreas referring to them. 
We notice that hehcal gear has been omitted which seems a defect 
in a v~lnme which is, on the whole, deserving of a large meaanre 
of praiSe, 

Water carriage is enormously costly, but it is the only 
method which can be depended on for the removal of the 
" undesirable " from our houses and neighbourhoods with-

TnADE AND BUSINESS ANNOUNCRM:BNTS.-Me88r8, W. B. Brown. 
and Ci>., Globe Works, Liverpool, have seoured the highest award 
and gold medal at the recent Queensland International Exhibition. 
for the excellence of their quality and make in steel wire ropes 
and cables.-Mr. R. D. Batchelor, J.P., of Qteen Victoria-street, 
L;ndon, and Chatha~ •. well engineer, baa accepted the position of 
H tgh Constable of Gilhngbam for the year ensuing. 

THE BOARD OF CONCILIATION AND A.BDITRATION for the Manu­
factored Iron Trade of the North of Eo gland and also the 
Eimilar organisation in the Midlands, sent a dep~tation to the 
Home Secretary on Wednesday to urge the exemption of these 
i~dnstries fro!Jl th_e operations of .th.e T~ok A.ot, as they are con­
vmced that 1t will 1.ntrodnce fnction tn the relations between 
employers and employed, and they oan manage much better if 
they are outside tho Act, 
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LBTTBB8 TO TBB BDITOB. 
( W• do Me Aol4 01U'.Zt~e~ rup<WUibZ. jf1r eM o,MW!u of 01U' 

oorr~.) 

LOCOMOTIVE FIRB·BOUS. 

f tR,-:\n engineer of nearly aixty yeara' experience once told 
me that 10 the old days, when coke was Q8ed for firing locomotives, 
and. the blaat wu 10 fierce that the fuel wu continnally bouncing 
agamst the tube plate, the trouble experienced with the fire·boxee 
was not 10 great u it ia at the present time. This statement 
forniahea matter for reftectiou, and indicates either that the cop~r 
of modern mannfaotnre poss888ea leee endurance than that wh1ch 
wu formerly uaed, or the det~ign of fire·boxea ii not eo good. 
Prob~bly both these canses have helped t'> make .possible such an 
unsabsb.ctory compariaon. The chief objec~ aimed at in the 
design of a locomotive boiler-next of coorae to safety-is to 
evaporate water with the greatest rapidity, and to do this it has 
apparently been coOEidered <!esirable to obtain copper of high 
conduotivity, and alao as large a beating surfao:e as can be procured 
by crowding the greatest possible number of tubes in the tube­
pl"te. I venture t o thinlc thlt, in aU probability, evaporative 
effi lie?CY might bs increase~, a~d the. life of fire-boxes prolonged 
by u_Blng oopper of oomparahve 1mpunty and decreasing the tube­
h8lhog snrtaoe. 
, D?Jing _the _years 1890, 1891, and 1892, Mr. A. J. D.trston, 
li:Jgtneer-~n-Cbu,f of the Navy, made some exbauetiYe experiments 
on the "Transmission of Heat through To be Piates." H 3 found 
tbat when a little mineral oil was mixed with the feed-water the 
following results were obtained:-

Pre:~lure of &team .. .. .. .. .. , • 140 lb. per square inch 
Temperature of ateam .. .. .. .. .. 184 deg. Cent. 
Temperature of tube plate.. .. .. .. 57l dcg. Coot. 
Temperature of combustion chamber .. 1700 deg. Cent. 

The presence of the mineral oil militated against the free trans­
mias~on ~f heat and tbue cau~ed the higb tempera tore of the plate ; 
and 1t w1ll be o~ened that If the circulation of the water is im· 
peded in any way, or if scale is deposited on the plates, over-heat­
leg results. I have frequently noticed, after a locomotive has 
been working bard, that immedi~tely the regulator ia shut, the 
dampen dropped_, and the lire doors opened, the steam pressure 
baa very raptdly ln~reased_. In one particular io.atance an engine 
h~uled forty·ft'!e mu:ed mmeral and heavy goods a d istance of one 
mlle up a g~ad1ent of euoh steepn&Es as to nece311itate the }eYer 
be~ kept 10 the bott~m notch. One inj~tor was on when the 
regulator wu ab11t, and the indicated preESnre was 120 lb. per 
rquare inch. Seven eeoonds after tbe closing of the regulator, the 
safet1 val vee blew off at 1401b. per square inoh. Now, thoogh during 
tb~ time an engine ia being '' ~brashed " the fire borns fiercely, and 
thiS fiercen888 must to a certain extent keep up for a ehort time 
~fter the b~t has ceased to act, and thus aogment the preesure; yet 
1t aaems unpoesible that under normal conditions the pret~anre 
could rise 20 lb. per square iooh in eo abort a time as seven seconds 
with one ioj9ctor on, both dampers abut, and the door3 wide open: 
Th~ correot e_xp~ation _of the phenomenon appears to be that 
wh~e the eogme 18 working hard very rapid combustion is going 
on 10 t he fire-box, the temperature of the fuel nearly approaching 
18?0 deg. Cent., and owing to tbe tubes being crowded together so 
c~oaely the oircula~ion ~s impeded, with tbe result that coo­
lllderably more heat IS debvered to the water adj~cent to the tube 
plate than ca~ poJSibly be diatributed by convection, The water 
u therefor~ driven from the plate ~y the force of its own vapour 
and a mod1fied form of the "spherotdalstate " is thus set up, and 
the temperature of the plate nses with gre"t rapidity, When the 
regulator is. shu.; tbe plat~ quickly cools to a temperature below 
that at which tne spbero1dal state can be maintained and the 
water therefore again comes in contact with it the r~ult bsing 
that a comparatively large qnantity of w&.ter is suddenly evaporated 
thus canaing the increas;e in the e~m press11re. Tbe temper<ltnr~ 
of the hot snr~ace eesentia_l to the maJntenance of the spheroidal state 
at atmoephen o preesure 18 200 deg. Cent. , and as this varies wftb 
the bo~ling point, i~ may be concluded that the lowest temperature 
~ntial to tbe ~ntenance of the spheroidal state in a locomotive 
holler at a working preasure of 140 lb. per square inch would 
be 364 deg. Cent. As previoo.aly mentioned, Mr. Dnraton has 
observed a temperature of 671 deg. Cent. in the tube plate of bis 
experimental boiler, so it may be reasonably aseumed that a 
~mperatnre of over 364 deg. Cent. is sometimes attained in locomo­
tive tube p!atlll! •. Cracks frequently occur in the meshes of tube 
plates, and sometuoes extend from tube hole to tube hole either 
1\long the top row or in the firat one or two vertical rows n~xt the 
8 ' oges. Tbe plate almost invariably fraotureJ first on the 1>ide 
next the water, and _the cracks, eit~er gradually or suddenly, work 
throogh to the fire s.tde th011 abowmg that the water aide of the 
plate bas ~een_subjl_oted to sudden and vi 'lent obanges of tempera­
\ure, wb1oh 1s e"ldence of the water having existed in the 
, l'pberoidal state, " 

~~~ old fire·b~xes exhibit evidences of the evib arisiog from re­
stn cted expao81on ; the plates are buckled more or less between the 
etaya, t.be fi.lnged corners of the tube and back plates are distorted 
into acnte angles, and are frequently cracked the metal immediately 
round the stay boles ia muob thicker than that between the stays 
and the general appearance of the box indicates that the plates' 
a!ter repeated .e~pao.aioo.a1 fail to contract to their original dimen~ 
a1ons and p>6tttons. ThiS suggests that the physical properties 
of the copper hue changed, and resemble those wbioh are found 
in ~e metal at high temperatures. A' a matter of fact the 
deD81ty _of ooml?a~tively pure, new copper is greater than that of 
& cbem1oaUy &lmllar metal out from near a staybole of an old 
plate, and the density of the latter ia greater than that of copp3r 
taken f~m between stsyboles. I~ ia_proba~le that other physical 
propert1ee undergo a change! and 1t ta ?bn ous that condnotivity 
deoreaees, b3C~nse that q~ty varies mth the deueity. The uee 
of copper of high _conduo~mty would ~e .eminently aatiefaotory, if 
we co old ~e certam that !t woo.ld retato tte properties after having 
been snbJ~ted to restnoted npamion and contraction. The 
researches of Ptofell{ora Dswar and Fleming on the eleotrioal 
reaia~nce of pore metals, tlloya, and non-metals, at temperatures 
rangtog b_etwee~ 100 deg. Cent. and -197 deg. Cent., suggest that 
o l~pvatively . 1m pure copper would, at tboae temperatures at 
~hich locomobre lire-box plates work, conduct beat quite as well, 
if not better t~ pore copper. _They found that in the case of 
ab<olntely pore Dlck~l, the electl'!cal ~esietance roae very rapidly 
as th~ ~mperature Increased, wb1lst 111 the cue of aome nickel 
oontalDlDg a very email amount of impnrity the resiatanoe did 
not inoreaae nearly 10 rapidly. ' 

We _may ~onclude that to boild a fire-box which will last long 
and ene h_ttle tronble, a_ ooppar m01t be selected which baa 
a lo~ coeffiJlent of expauSton, higb conductivity at temperatures 
ratlg•llg from 200 deg. Cc~nt. to 400 deg. Cent., and its tensile 
~trength should not deorease very rapidly as the temperature 
1ncreaeea. Farther, the tubes ahonld be set at a reaaonoble dis­
hnce apart1 and artificill meaue for improviDg the circulation 

THE ENGINEER Nov. 26, 1897 

simple, apparently, than to say that in euob a case the load being 
in exceea, thestressee weretooeevere, and the material yielded in the 
line of least resistance. But let us get a little oloser ; let ne aak 
ourselves the meaning of the words we US3 and of the phenomena 
which are conveyed by them. Exc888 ; we have loaded a beam 
to excoas ; excess of what, excess beyond what 1 B3yond wbat it 
will bear, as evidenced by our aenPe of vision, is tbe natural 
answer. Bot do we stop to think why the beam has yielded I 
N .)t, I think, very often ; and it may not prove uninteresting to 
pnrsue tbe inquiry. F.Wing obtaining speech of the beam, let us 
turn to analogy for a.!'sistancl, 

tora. With regard to what be there aays about tuunel ventilation 
and oentrifngal fane, I think I m011t take some exception to it, u 
he brings the centrifugal fan into enoh a very poor position by the 
com~on be has made. To find out what a oentrifogal fan can 
do, 1t iJ beet to talce actnal teste of a modern oentrifugal fan, work­
ing on low gauge on a wide mine. I therefore have pleaeore in 
abowln~r the wo1k of a new C.apell patent mine ventilator, en 
Mine No. 2 of the MacCiore Coke Company at LJmon~ Pc~n.n· 
Fylvania, United S t.atea. The tMts are at vari.)us epeede, from 
100 to 214 revolutions, and ehow the peculiar action of this fan 
when need as a blowing mine fan-a 011e to which these fans are 
being rapidly applied in the United S t.atea, Take a human being in posseesion of hie normal sensibilities and 

stick a pin in any pa" of him ; t}le remit i9 a mat_ter of com!Don 
knowledge ; a foregone concl08lon. He feels p&Jn, aod sbnnka 
away from it, B11t give him au fd! restbetio1 and repeat the uperi· 
ment ; be feels nothing and makes no sign. Why ? B!cauee, you 
say, he bas been deprived of eensation, wbioh bsiog merely tbe 
willingnesl of part of the man to respond to cerhin cironmetancee, 
may be called volition, or, U you like, be has been endowed with a 
new sense, namely the abeence of volitb n. SJ far so go:>d. Now 
take a plate of wrought iron, snpport it9 extremitiee, and load i~ 
apply tbe pin- with a certain load it does absolutely nothing, as 
far u we can see ; incresee the load, it ddhots, ehriulu away ; 
and, a limit of endurance being reached, it collapses. Put a 
similar plate through the process of conversion into the finest steel 
-apply the at untbetic -and you haTe an incr~d power of 
renetance, and a produ:t of to~aJ'y different Olpabilitiea. Why 
Nobody kn'>wa. 

The fan ia a double-inlet U1pell mine fan, new type. J>:ameter, 
12it. 6in. ; widtb, lOft.; two inlets, 7ft. Gin. diameter : area of 
inletJ, 88·34 square feet ; area of outlet, 100 rquare feet ; direct 
driven by engine, 17in. by 18in. stroke, Bojy cap!oeityof fan = 1227 
cubic feet. 
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Take another man and posh him gradually out of a window ; 
presumably he will grasp the sill and bang on as long as he can. 
Why ? Because self-preeerntion is the firat law of natnre ; o•, 
shall we say, because like any other kini of matter he ia reluctant 
to change his state because he knows it will bnrt him. At all 
events bh volition prompts his mu.scles to resist gravity as long as 
tbey may ; he fights bar~ 1 silent lr if he i~ wi~e, in order to husband 
his powersl but eventuauy he y1elds. Now take a bit of string, 
fix one ene1 to the window sill, and to the other attach a weightr 
closely approximating to that which the string wonld point blank 
refuae .to support-! mean, one which would break it, in every-day 
langn.age. L'lt it bang there ; by-and-bye "it" will break the 
string. May we not legitimately say that the r;ilent battle has 
gone on until the worn-oat string gives up, until gravity has its 
way, until the weight falls ? Double or treble the thickness of the 
first-mentioned beam ; it will bear more. Alter the position of 
the supports and it will bear more or lees u they are cloeed 
or separated. Is there any use in endeavouring to explain this by 
mathematics and formuho I If the phenomena mean anything, do 
they not mean that material adapts itself to tircumetanoee, and 
nothing more or le311 than that statement wit.h all its attendant 
contequeocea 'I 

We throw a atone into the air ; it returne to earth. Why 1 
Gravity, we say, compelled it to do so. Well, wbat is gravity 1 
Ob, gravity is the manifestation of the 11 attraction " which exists 
at the centre of the earth for a ll te rrestial objects, or, for all 
objecte which come, no matter whence, witbio its range. That is 
beautifully simple, a.nd to donbt it is idiocy, The mathematical 
centre of the ear th is noo-exiatect : indeed from its very shape the 
earth can have no centre, properly ao called. What is 1t, the 
o~inator of this gravity I What power, substance, entity or noc­
entity calla upon matter to act in one definite way which we call 
fa.lliog ! Is a gas matter ! If so, why do not all gases fall when 
liberated ? Because, ~ oo tay, some are lighter than air. Be.a 
~travity, then, nothing to do with auythiog lighter than air I What 
I want to know il, wby, if I burn a defunct Polraee on the top of 
a burning ghat, gravity says to hia bones, "I want you , come 
here," and to many of his resultant gases, 11 I don't want yon, 
you may go where you will- at lea,t, your volition is not subject to 
mine, but to that of aometbicg or someone else." Alld does 
gTavity differentiate between them, or do the gases know tbeir 
duties ? 

I take a lump of coal, which is fairly a slave, ae far as I can see, 
~gravity. I make it into coal gas, a.nd though gravity claims its 
tithe, I have liberated, endowed with superior volition, the 
remaining portioo.a. All this leaves me as much in the dark as to 
what and why gravity is, and whether it really is at all , as my 
great-great-grandfather was in his day, Aud I confes3 1 find it 
difficnlt to believe that my @Teat-great-grandson, supposing I have 
one, or more precisely, that one bas had me as anch a condition 
precedent, will think as I now tbin.k I do, or will have muob 
hesitation in accepting new, bot unchangeable, "laws of nature " 
for himself. 

Is life motion, or is motion a sign of life ~ A man cannot run a 
mile a minute, thank~ to gravity, but he can frame materials 
meta_morpboae components of himself, into an apparatus for per~ 
foJrm_Jng that feat ; he can get the better of grav1ty by bia brains. 
B:1t U tension managed to break a signal wire and gravity lowered 
th_e eemap~ore, u it frequently did before man beoame up to that 
t~1ok , gra~ty proba~ly got the ~etter of him and emaebed both 
b18 maohins and b1mself. Acc1dent 1 A fortnito011 happening ? 
Or is it volition, called accident becanse it manifests itself as male­
Yolence, and because we shrink from reccgoisiog malevolence all 
a round 011 ? Yet we do recognise malevolence every day of onr 
working lives ; for what is it but behaviour which results in bad 
ooueequeoces to ourselves ? Aod are we not in the habit, having 
eome knowledge, or obee"ation, of the properties of materials of 
eo plaoi~ tbem, so arranging and dietnoutiDg them, that their 
gJOd qualities ouly may be called into play, while tbe others remain 
dormant ? I say dormant advisedly, for every engineer knows the 
result of event'!~) fati~e of his m~teriala. Does all this meao 
tbat th_oae qn~tt~ whioh we call endences of reasoning power in 
humawt>:, . ~x18t m matter, and ~hat we, persistently denying 
tbe _pcs3Jbdtty,. have been labonously striving to create pro­
perttlll! and to diacover e&Q88S f.)r them which shall, contrary to 
reason, make no snob demands on our exclu~iveness ! Do we not 
~oitly admit. that wrought iron bas one sphere of usefullleee, cast 
u-o~ anot~er ? Very well ; then why seek to deny that material, 
taking different forme through force of oiroumetancee - the 
~emande of men-is able _to adapt itself, l_i ke every other form of 
life, to the calls of £Dnronment ; can, 10 other words exercise 
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These trials were made moat carEfnlly by ttn engineers of tbe 

company, as the fan was moat strictly guaranteed to pus 300,000 
cnbic feet per minute, and it was thought unlikely it could do it, 
The diagrams are before me, and there is no douht abont them. 
I think this pots the cent rifUflal fan in a very d ifferent light to 
that brought forward in Mr. W .alker 's paper, and it is a mere 
queJtion of size and adaptation to make fa011 for tunnel ventila­
tion to sanitary conditione, and giYe the highest n1£f11l effects. I 
myself believe that for a f.an effectually to empty a tunnel it mtl!t 
have a rese"e of water g auge. Ollierwise, when "train sweeps 
the air before it, i t will reverae the air current in the fan ; whue 
if a fan is turning its gauge into volume, as a centrifugal fan does 
when work~ on light friction with large volume, the moment 
extra friction 18 pres9nt, nnd volume reduced by a pa.saing train, 
the gauge will run up, and the air wiU still be exhan.sted, the centri­
fugal fan 11 risicg to the occasion" literally, while the prope!ler 
fan, with ita low and feeble gauge, bas no such reserve of plwer 
behind it. 

With 1
1vin, water gauge. as ~nggeated in Mr. Walker's paper, 

I believe 'be air would as oft so be entering the tuunel through the 
fan propeller as it would leave it by the action of the fan . Many 
of these faue, driYen by electric motora, and passing over 100,000 
cubic feet of air per minute, are at work on mines, and i.n some 
cases are 1~ milee away from their steam engines, c nd under these 
conditions show over 60 per cent. useful effeot cu the indicated 
power of the engines. To is, it seems t o me, ia the way to ventilate 
metropolitan tunnels, where there is no room for steam er ginea with 
the fan. I have studied the action of the propeller fan as well as 
tbe centrifugal fans, and concluded that where ereo ! in. of water 
gange is required, the centrifngal fan is mperior to every other 
machine. The new Capell faDB embrace the propeller system in 
the form of special eeoo_pa on the inoer wings, which has largely 
increased their air-paesmg power, which is the main object of a 
mine or tunnel ventilator. G. M. CAPELL. 

P.usenham, November 15th. 

THE PROFESSION OF ENGINEERING IN AUSTRALIA. 

S1a,-A few notes on the profe£sion of engineering in Australia, 
compiled by one who bas now spent close upon twenty yeara in it 
in one of the principal Australian colonies, will prob.bly be accept· 
able to subscribers to THE E NGIN.&BR, 

Tae following remarks, although applying partieularly t> the 
colony in question, may fairly be taken u being generally appli· 
cable to all the others of the group. 

Firstly, a very large proportion of the work ia in the banda of 
Q.)vernment officials, who practically monopoli.Ee the whole of the 
pu_blio undertakings carried out from time to time, including roadr, 
t:.rldgea, railways, waterworks, harbours and j ~ttiee, ligbtbou.sea, 
deepening operatio1111, fortificat:oue, telegraphs, aU drai.n.tge and 
san1tary eobemea of any .extent, irrigati->n and water conse"ation 
ecbemea! and . o~inal llllr'feys. EYen refrigerating plan's and 
stores-molndmg 111 one case what can only be described as a. 
butchering establiehmsnt ! - and certain mining plants, have 
~thin the last few yean, been included in this moat oomprehen~ 
s1ve category. The Government a lao deal with all repaira to 
locomotives, the conetrnction and repairing of r.:Wway vebielee of 
all descriptiona, aud mechanical work connected with railway 
maintenance, besidee which they manufacture a portion of the 
waterworks fittings. 

volition. ' 
~o tenable argomeot can be brought forward to show why a 

we~gbt x1 peru, can break down a beam, while a lesser weight 
oanoot Clo so, uuleu a power of sensation be conceded to the 
material of the beam. Tni.e conce83ion, whether b dtly or openly 
moat eventually be ~ade ; it lies in reality at the bottom of th~ 
m•tter. H the particles of the beam have their Olf'D conscioDEneee 
~b~y will resie~ breakage~ long as tbey_oan, whatever can may mean 
1f 1t does not 1m ply coOEctonsnesa ; aud 1f they have no coDEciousness 
no ooh~ren~ p_ower of remtance, why does the beam ever bre~k at 
all, eeemg tt 1s unaware of the load imposed on it 1 A' I said in 
a_ previous aryicle, i~ is all very well to talk learnedly of oompres­
~'e 9:11~ tensile etralll8 ; that d~es not help us in the least to any 
mteU1g1ble answer to the queahor s, '' If a girder is unoouscioQ8 of 
a load applied to it, why does it break I and how doee the 
unconscio01 load br<ak it !" 

The &cope for the private practitioner ia, therefore, very limited ; 
a few ornmbs occasionally-but also, now-a-days ouly too seldom­
fall t <? him fr?m the G.lVe~m~nt tabl!•. and he has frequentlr­
tbat 18, pronded tbat he 18 10 a pos1tton to compete with the 
numerous body of able and establiabed architects- to eke out his 
existence with arohiteotnral work. Unfortunately for him 

1 
too the 

whole of the municipal arrangements are in the banda of sa~ed 
su"eyora or engineers, while similar bnsinefS for the up-country 
District u..~nncils is moetlr dealt with by "licensed t nrveyors " 
under the aopreme supervuion of a Government engineer. These 
gentlemen practically ocoupy the position of Government officials 
the1 baviog ~ conform to departmental rcgolali .>us throughout 
the1r proceedings ; moreov_er, they largely mooopoli>e private 
n "eytng, a<J 110oh work will not pus muster as a rule in the 
survey office, uuleae carried out by them, while they are protected 
by certain special Aota of Parliament. 

The pay of the Government profeseional staff throughout is anr· 
thing but alluring, while their prospecta, from the heads down­
'!arda, are, in the majorit7 _of c:aeee, most uncertain. They are 
liable to sudden and capnOtoQ8 retrenchments and dismiMIIls in 
~011equence _of political or departmental difficulties, and once out­
S!de the a~rnce, fi~d themselves most frequently complete nonenti­
t ies, notmthatandm~ that they may have spent the best portion 
?f their ~fe in it. Th~ public look askance at them, while there 
1s very little opportun1ty afforded tbem of ever again obtaining 
work from the Government, either as departmental officials or 
otherwise. 

might be ~opted with adnntage. BY. S IMPSON. 
P->ntymod, Pontypool, November 22od, 

TBB VOLITION OF 11 THINGS." 

Su~.-Wbat ia a "thing " 1 Allythi.og, let ua say, whioh has not 
got life, as we commonly nnderatand tbe word • which is unable 
to moTe of its own volition, unable to think, un~ble to behave in 
~ri~f, otherwise thai. we bave obeened it to behave within the 
limit~~ of the IJDall matter of ciroumatanoea by which we-men­
'!• able _to enrround ft. ~h~t _is no~ alive, then, ia a thing ; a 
pteoe of 1nert matter, to 111ve 1t 1ts scnentifio title. 

LXlk at it from another standpoint. Put a ton in the middle of 
a beam &II slowly as it_ca~ be deposite;i there ; nothing happens. 
Pat on. the sa!De s~ram Ul8tantaneonsly, and the girder breaks. 
I take 1t that 1f th18 means anything, it means that the beam 
caught napping1 is unready_ for the enemy and suffers accordingly: 
!'fany p~ople, C1oubtl8881 will say that my reasoning is false, my 
1deas nd1onloue. From them I shall only ask a plain answer in 
ev:_ery-day la~gnage to the question above : "How does an uncon-
8CIOUII matertal break under a load 1" B, J, F ULLER. 

In the locomoti!e workshops, many men ~e regularly employed 
as workmen who, 1f they only had an opewng, would be carrying 
on a mechanical bueine311 on their own account. The 110011 of 
cle_rgy~eo, lawyera, doctora, well-to-do tradeemenl &c., including 
nn1vers1ty men, and even membera of eome of the beat known 
learned societies, may be found at the lathe or benoh. Occasionally 
some unfortunate member of the p rof&fsion, getting caught in a 
very tight corner, bas to betake htmeelf to some other means alto­
gethe_r _of earning a livel_ihood, bnt thia, in a country where a legal 
practttioner of the E0¥1ish Sopreme Court of Judicature bu been 
foun~ acting !'8 usher '?_the dl'888 oir~le of a theatre, and a duly 
qualified med1cal pract1tioner may daily be seen eelling matches in. 
the streets, need excite no particular surprise. 

Now, the engineer daily deals with matter in many environ­
ments and un~er many conditions; ~e observes 'that a steel girder, 
for example, 1f loaded to exceea wdl break. Nothing is more 

VENTILATING FANS, 

SlR,-1 have read with flinch inter&t .Mr. W. G. Walker's 
ex~riments . ~pJn propel_ler ventilating fauP, which is a very 
va uable addttun to wbat 1> already ~n >liD of thia cla l8 of veutile.· 

To sum up, tbe Government service off era, in the maj >rity of 
cae_es, en9ject to the drawbacks above referred to, a tolerably 
rehable aonrce of employment for a time, while in spite of the 
r.es~ricted field for ope~tioDB, there ia generally eoope for a very 
litDlted number of pnvate practitioners in the metropolia, who, 
however, if they wiah to succeed, must be first-rate all-round men 
- on no account specialiat6-uot afraid of bard work, prepared to 
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wait for aeveral yean before makiDg an income ; and laatly ex-
ceediDgly ICl'upulone in their profeuional relations. 

1 

The following extract from Sir Joh!l Rennie's .11 Autobiography," 
pp. 289, 290, may well be quoted m conolodlng tbeae brief re­
marks :-" The S tate moat and ought to have such establishments 
u abonld be able to do their own work when occasion requiree · 
but in a country like Eogland, where tbe arts and manufacture~ 
are carried to the big beat polllible extent by individual competition 
and where the field of exertion is so vast, and the prizee of auccea~ 
ar~ so gr~t, no Government eatabli.abiJlent can compete with them 
-t..e. , pnvate firma. It cannot hold out eo ffioient inducements for 
exertion, and hence we find that no great invention bu ever 
emanated from a publio eatablisbment. Certain officers the Govern· 
ment moat ban, and these mnst be at fi xed salaries, for which they 
have to do a certain quantity of work, aod for tbis the bonn are 
fixed ; they have no Inducement to go beyond this. Yet tbis ia 
perhaps the wisest conne for a Government like oun ; it can always 
command the talent of the day, and it ie far more economical for 
a Government to pay the market price, whatever it may be, than 
to take persons, however well qualified, wholly into ita employ­
ment ; the moment this ie done, the inducement to extra exertion 
ceases, and the Government must go again to the market for the 
next beat talent, and eo on. Henco it ia my opinion that tho 
Government should hne the fewest poeeible establishments it can 
get on with, so "!' not to leave itself wholly dependent upon private 
fi rma ; and that 1t abould go liberally to the public, specifying in 
general terms what ia required, then it will obtaln the best work­
men in the 'WUest manner, without being taxed by extra pensione 
or any other drawback : by this meane a Government would com­
mand all private eatabliebments, and make tbe most of ita own." 

O.Jtcber 81h. ASSOt'. M. lNST. C. E. 

WATKR·TIOBT BULKHEADS I N SHIPS. 
• 

Sut,-Oa page 389 of yonr Jut iasne yon print an extract from 
C}m~it!'~ Alt~ga.:i:M. deecribing tbe nae of . wat!r-tigbt bulkheads by 
tbe CbJDeEe. Th11 mode of construction 11 mentioned by Sir 
Gl?rso. S~unton , in hia &C?C?unt of L"d Macartney's embassy to 
Cb1na 1n 1792-3. Deacn b1ng a fleet of eea junks which the 
squadron conveying the embauy met with in the YeliGw Sea 
Staunton says-vol. i., page 600 :-"The bold, or cavity below tb~ 
upper d_e?k 1 is divi.ded into about a dozen distinct compartments 
by parhhooa of 2m. plank, and the seams are caulked with a 
cement of lime, prepared in such a monoer as to render them 
P_Orfectly i_mpervioua to w~ter.; ~r, in the m~e phrase, water­
t ight.. T~1s cement, Dr •. Dmw1dd1e obeenee, 11 composed of lime 
and oil, With a few acrap~gt of bamboo ; the latt.er article serving 
tbo eame purpose u batr 1n English plaster. This composition he 
adds, becomes very teoaoiona and hard, and will not born. ' If 
!lotwitbstanding the oil, it p_oaseaees that incombustible quality, it 
IS no doubt preferable to p1tch, tar, or tAllow, none of wbiob are 
used over the wooden work or round the ropes of Chinese vesaels. 
The advantages arising from dividing tho holds of those vessels 
seem to have been well experienced, for the practice is noivereal 
throogbont Cb~a. From hence it sometimes happens that one 
merchant baa h11 goode safely conveyed in one division while 
thoce of another euffer considerable damage from a leak' in the 
compartment in which they are placed. A @bip may strike ogainat 
a rock and yet not ~ink, for the water entering by the fracture 
will ~ confined to _t be divi~ion where tbe injury happens to be 
auata10ed ; and a sh1pfer of wares wbo obartera several divisions 
baa a cha_nce, if one o them 1?rons leaky,_ that tbO£~ c?ntained in 
the remamder may O£cape. 'lo the adoption of a similar plan in 
European merchantmen, betides the opposition or popular prejudice 
an~ t~e upenat', .u well as nncertai~ty ~f new ezperimeotr, an 
obJection m1gbt anae from the redoch oo 1t would occasion in tbe 
qn~ntity of fteigb~, and the inc~ea.aed difficulty of etowio~ balky 
art1clee. It remams to be cons1dered how far those obJections 
ongbt to prevail against tbe greater security of tbe veEsel, crew, 
and cargo. At any rate tbe objection does not apply to ships of 
war, in which to carry very heavy burdens ia not an objeot of 
consideration." 

In Marob, 1848, tbere arrived in the Thames from Canton a 
Cbineu j QDk named the Keying, which waa for many months an 
11bject of onriosity. It ia describEd in the l llu8trattd London X w 1 
for May 20th, 1848, and the writer says, " Coming from the bow 
to the after-part of the veeeel we find a aeries of water-tight compt.rl­
mente,snch aa we have adopted in our steam vessels." A desc.riptive 
pamP.blet was sold on board the jonk, wbicb may perhaps give 
details of the construction of the boll ; but I am not JUSt now able 
t o refer to a copy. RtcHARD B. PROSSEH, 

75, Dartmouth-park-road, N. W., November 3rd, 

Sm,-With reference to tbe ~ph on "The Early Use c.f 
Water-tight Bulkheads in Sbipa, ' which appeared in your issue of 
October 22od, it may be of interest to mention here that tbi.a 
co~trivance wu anggeated as long ago as 1769 by an anon)'moue 
wnter in the Univer1a.l Maga..-ine. His article is under the t itle, 
"A Method for P reventing Ships from Sinking, after receiving 
such Damage aa moat otb erw1Ee unavoidably canae them to 
Founder." It would be too great a tax upon yonr apace to give it 
in e.cttmo, but perhaps you can find room for the opening para· 
guph, which rona as follows :-" Lata ebip have ita cavity beneath 
tbe lower deck divided into three (or four) nearly eqnal parts, by 
bulkheads or partitions riaiolf from tbe bottom to the lower deck. 
Let tbeae bulkheads extend from one aide of the ebip to the other, 
and join closely to the timben. Let them be strong, made of 
~in . plank, well braced by crosa pieces, and let them be well 
caulked. Let there be slid log batches in tbe bulkheads, through 
wbioh a man may ea.r.ily pa88 QDder deck. Let these batches for 
this purpote be U6u.ally open ; but in time of action, or other 
danger, or at fnrtbeat on springing a-leak , let these batches be 
cloae abut, eo that oo water may pa68 from ono of tbe three 
dil'iaione to another. Now, in a ahlp thus proYidcd, aa soon aa abe 
springs a-leak, it may immediately be known in wbioh of the three 
diruiona the leak ia. • • . By the water being confined to a third 
(or fourth ) part of tho ship, all the water that fills that part will 
not sink the saip." 

I have a note also, to the effect that Lmd and Co. in 1832 built 
a steam packet, tbe Garryowen, wbioh wu divided into compart­
ments ; bot I am not aware whether this waa tbe fint sb1p so 
constructed in this country. RHYS J.ENKJN , 

London, November 8th. 

TB.B RBODIN CELL, 

!:!UI,-lo the description or the Rhodia olcclrolytic cell, wbiob 
appean in your i.aane of Friday laet , an unaccountable error occun 
in a matter seriously affecting the suooeSIJ or otherwise of the now 
cell. The statement I refer to ia aa follows :-" There ia no loas of 
mercury, and as it ia entirely onder the surface of the liquids and 
oner reqoirea to be disturtsed, and tho hydrogen j, given off on 
the iQDer surface of the iron containin~-veasel, there is no 
mercury vapour given off-a point of great amportance." 

In eleot.rolytic cella in which the katbode ia anrronnded by water, 
hydrogen certainly doee come off at tbe surface where the current 
lea vee tbe cell. But tbia ia merely a secondary and not an electro­
lytle reaction, and ia brought about by tbe decomposition of tbe 
water by the electrolytically separated eodiom, and bas notbiog 
wbatenr t o do with tbe electrolysis pure and eimple. The 
ovolntion of hydrogen therefore takes pface at the surface where 
thi.t decomposition ia going on, and not nece811rily where the 
current leaves the cell. The aimple and elementary experiment 
which we haYe all seen performed at sobool of throwing a amaH 
pi80(1 of sodium upon water, wntchin~ the decomposition, and 
collecting the hydrogen evolved, is nothing more nor leas than that 
whiob takes placo in tbia secondary action In aUilb an electrol)'tio 
prooeee. 

In the Rhodin cell the current passes from the revolving carbon 
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anod~ to the ~urface of the mercury, carrying with it the sodium, 
formiDI( a sodanm amalgam, and then leavin~ the cell by the iron 
bas.t w1tbont caneing further reaction, Thts amalgam is then 
transferred to the outer annular compartment by the rotation of 
tbe anode c~ll, where ~be sodium of the amalgam decompoaea tbe 
water1 form1ng cauetio soda and hydrogen, according to the 
equation 

Na + H 20 = NaOH + H. 
The hydrogen h tbu.e liberated at the surface of the mercury and 
not at "tbe inner surface of the iron containing-vesael" u eta ted 
Hydr?gen thus libemted at a mercury surface baa been proved by 
ezperaence . to e&:rrl df so much mercury vaponr aa to be 
abeolutely madmw1ble on a commeroinl ecale, aa is admitted in 
your article. 

Tbia ia but one of several shortcomings of the new apparatus 
wbiob some years' practical experience in the electrolytic production 
of alkali and chlorine bas enable me to detoct. 

LOt"IS c. KI!Ml'. 
8, Annoe-road, Jo.:rith, Kent, November 8lb. 
(The statement that the hydrogen is given off from tbe inner 

turface of the iron oontaioing-veasel, and that there ia practically 
n? losa of meroury, was given upon the authority of Mr. fihodin 
bunself.-ED.) 

TRAIN RESISTANCE, 

Sm,- I_read the leading urticle, and aleo the letter ftom your 
oorrespo!ldent.on tho ah?ve Eubjet.t, contained in your u sue of the 
22od ult1mo w1th great aotereet, and wonld like with )'Our per-
mission, to make a few remarks thereon. ' 

Agreeing with the remarks in yonr leader that the tractive 
force, !'nd ooneeq~eotly the train resisteo~e, would decrease a11 the 
speed mcreasee, 1t appean to me that thiS may in some degree be 
accounted for in tbe following manner. Let us suppose that we 
bne.two ropes anapeo~ed ve1tically,. tho one comparatively non­
elastic, such aa an ord tnary rope, while tho other is of some very 
elutio material, eay india-robber. Now let some one attempt to 
climb ~aob o~ tbeae ropes in torn,_ first vory elowly, takiDg some 
appreCiable t1.me between tbe vanons upward movements · and in 
the ~econd plac.a v~ry rapidly, in. fact , as quickly as it waa

1
poasible 

to climb. I thmk 1t would reqw.re o much greater effort in the 
former than in tbe latter cas,, owiog to tbe length of period 
allo~ed to the material,_ especially tbe very elastic one, to atrotob 
to ~ts fall extent, w~1ch represents an absorption of eoorgy 
eqwvalent to that reqnued to stretch it. Ol coun e this d ifference 
would be very mnoh greater in tbe CMe of tho very elastic tban in 
that of the ordinary rope. 
Apply~og this to ~be case of a railway train, we have the rails 

upon ~h1ch the tra1n ru~s comp?se~ of a comparatively non-elastic 
mater1al, as compared w1th the mdaa.rubber before mentioned but 
ne~ertheless fairly el~tic ; aod tbeae being supported horizontally 
at 1_nt~nala on the cbaus or sleepen, tho action of the train rolling 
on 1t 11. to cauee a be.nding, ao t hat. the t!ain baa to climb up hill to 
a certam extent, wb1ob, of course, 11 ~u1nleot to a certain amount 
of energy expended in overcoming th111. I am well aware that yon 
have already suggested this theory, bot it also occurred to me 
that the epeed played a very. ~~rtant ite.m in the dfeota pro­
duced. Because when the tra1n 11 JDst startmg, we have oa in the 
case of the two ropes before referred to, sufficient time allowed for tbe 
fall st retching, and co~eq_uent~y bending of the rail to take place: 
whereas wb~n tho tra10 18 fauly started, and running at a good 
epee~, the t~e w,onJd be very mu.ob lees in which to prcduce the 
beod~ng , tbe merha of tbe matenal composing tbe rail playing a 
very Important part in tbe result, eo that in this case le88 work 
would have to be expended in maintaining the train at a good 
speed than at a mnob slower one, or wben just starting. 

I tbiok from tho preceding it will be eeen tbat tbe tractive effort 
and consequently tb~ r~sistance, might be expected to decrea.ae ~ 
the. speed of t~e tra10 1~croaaes ; bot what is really required is a 
ser~ea of praohcal expeumeots, as suggested by yon in order t o 
amve at some .d.ata on w_h!ch some empirical formhla might be 
bued. Apologlslog for wnhog to you on thia aobj~ct. 

EDW.1RD J. M. D A\'JES. 
24, Harrin~etoo-square, London, N.W., 

November lltb. 

THEORETICAL DYNAMICS. 

SIR1- With regard to your correapondent.'e ques~ion on the 
above subject, it would seem tha t the stone and the monkey mnet 
move either up or down in exactly equal amount. The downward 
moveme~t ia ea.aily aeen. . S~ppoae ~he ato!le and tbe monkey of 
equal we1ght, the ayetom fnctionl~, mel!Litio, and without weight. 
N~w, let the m?nkey let go for a gtven tune, allowiog the rope to 
ahp through h11. hands. Both monkey and atone being of eqnal 
maaa must acqwre equal momentum, in eqnal times ; and if the 
monkey catches the rope at any_ momenta the whole system moat 
co~e .to rest, monkey and stone m the same relative position. In 
a s1mdar way, any force exerted by the monkey to raise himself 
moat also be exerted on the atone, and the latter moat therefore 
rise an amount equal to the monkey. 

At fi.nt eight it would seem that Newton's fint law of motion 
applies directly, prodooiug the effect that the centre of gravity 
~f the . whole system remains fixed in space. But the l)'atem 
11 ~obJect to exte.rnal forcea, the pulley and gravity. The 
fall1pg of both bod1es, when tb~ . monkey lets go, is the moat 
obv1ous answer to tho fixed poe1bon of the combined centre of 
gravity. The whole question wonld seem to turn on the centre of 
gravity of monkey and atone remaining in a fixed position relative 
to either. 
Anotbe~ way of looking at the problem ia aa follows :-11 Action 

and reaction are equal and oppol!ite "-Newton L1w III Now 
the force applied ia at the monke)' 's hande, and from abov~ law ~ 
opwar~s and do~w!'rdP, Now, not hing is attained by moving 
tho pomt of apphcahon of a force along ita line of action. Move 
the point of ap~licatioo from the monkey some way up the 
rope, and suppose 1t-:-the rope- to contract at that point. .&tnal 
forc.es are now applied to each body, and the rising of both is 
ObVl008, J. S. V. BICUORD. 

Camborne, Cornwall, November 16th. 

. Sut,-:May I be permi~ted to solve yet another of the world's 
ddlioulhes, and add yet another laurel to tbo brow of the immortal 
P1ckwick I 
. The monkey and atone are supposed to be fi xed to a rope, which 
1e free t? movo on a pulley, and tbe system is in equilibnum. In 
attompt1_ng to u!leod, the monkey may be eupposed to loosen onl', 
say, of h1s front hmba, and grasp a part of t he rope above him · then 
be brings bis second front limb ~o about the same lenl. H~ next 
transfers the l;eigbt of his body to bia arms, ao to speak, whilo be 
moves bi3 lege up. 

Doring the momentary looeening of hie legs from tho ropo bia 
arms a re polled taut, and during t.bia tightening up his body must 
have changed its obar.aoter a.a a stationary load to that of a load 
~f impu~e. In other words, the load ia taken off the rope at the 
matant hie lege are removed, and ie not put on again till bis arms 
pull tant. Doring this fraction of time, then, tbe atone will be 
unsupported, and will move down. The next instant, tbe load 
co~es on to tbe rope again ~tb a jerk ; and, in my opinion, will , 
m 1ts new character of an "1m pulse load," be eofficient to over­
come the momentum of the atone and re-eatabliab eqoilibrinm. 

Lincolnshire, November 16th. SIU.DE 0}' PICKWICK. 

SIR,-Apropo3 of the question put by Mr. Alfred J ingle in the 
last il!sue of 'fua E~ou;un under tlle head of " Theorotloal 
D1oamica, " I be&' to aubmit my answer. A.asuming both t o be at 
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rame height when at rest, in tb(ory the monkey and the atone 
moat keep abreast of one another whether the monkey banle in the 
rope or slackens it out. 

Tt:e reason why the stone will keep level with the monkey, what. 
ever the latter may do, is this :- Wben both are at ru t tbe tension 
is equally distributed through the elriog, and is equal to the weight 
c f one of the two-monkey and et~oe. When the monkey polls 
himself up tbo t ension is equally distributed through the string, 
and any difference in tension will a lao be instaotaneonaly distributed 
through it, aod ia equal to the weight of one of the two, plus tbe 
tension occeseary to produce whatever acceleration of Vt'looity the 
monkey may attain at any moment. 

Tho + teotion will instantaoeooely react upon tbe atone and 
produce a precisely similar acceleration of upward velocity, eo that 
if tbe monkey kept pulling, it and tbe s tone would reach tbe 
pulley together. HIBU.t.ltT D. PAI~"B. 

D.>rkiog·road, D3ptford, November 15th. 

'f HE PREPARATION 0 .11' PARLIAMENTARY PLANS. 

Sm,- In the first instalment of Mr. F aller's intereatiug article 
upon. the "Pteparation of P11rliamentary Plane for Railways," 
certa1o remarks upon tbe subject of levelliog are introduced, and 
the£~ appear to be seriously open to criticism. Efer)'one will 
adm1t tb.at there are certain fundamental principles applicable to 
alllevelhog, whether for the preparation of parliamentar1 place 
or for the accura~ coostruct1on of worka, and tbeae pnooiplea 
appear to be at vl!1ance with Mr. }t'uller 'e ueertion that, 11 if you 
go to work to adJ D&t a level 7onraelf, yon waste for more lime 
than the money saving will jnat1fy. U the instrument is out moro 
than three-hundredths in 200 yards yon bad better 1eod it Gtf at 
once and uae another." Thia doctrine, published in your widely­
read journal aoeme to me to be too sweeping to ba allowed to pa;a 
unchallenged by one, at leut, whose experience is very mucb t o 
tb~ contrary. l::iioco ~be level mns~, in any c:ase, be set np and the 
po1nte fixed upon wb1oh to ascertam a poas1ble error, and having 
preanmed, by tbe remark that 11 yon have now tbe difference of 
level between these two pointe," that the axis of tbo bubble is 
known to be parallel to the plane of rotation, then the few minutes 
th~t would b~ apen~ in toroiD(!' tbe adjoatiog screws necessary to 
bnog the opt1cal IZIB of tbe teleacope parallel with tbe axia of tho 
bubble, or in other wordtt, to oauae tbe inetrumeot to road the 
~rreot .di_ffereooe of l~vel, would be much leas than the time spent 
m obta1nmg a fresh ID&trument, however near to band it were. 
I believe that the operation would take a shorter time than it 
took me to wri te tbe above loog and poeaibly involved aeotence. 
~aio, Mr . .l''oller aaya, 11 It is quite nnneceaeary to read to aoy­

tbmg closer than tbe nearest tenth of a foot when changing." My 
experience of levelling, wbich is fairly extensive, is that I hue 
always f~nnd it nece tl!&ry_ to read tbe changes with the utmost 
acooracy 10 order t o close m npon the bench marks with ' 1 abso­
lute precision." I conjecture that there are many besides myeelf 
who would like to be absolutely certnin a.s to whether it would b.> 
confidered reliable, in England, to read the changes only to the 
nearest tenth. I hope you will allow some of your numerous 
corr~apondenta to give their experience on this highly important 
dotal}. I am too busy and too timid to experiment with Mr. 
Fuller's doctrine. HENliY S.I.DLER1 A. AI. I . C. E. 

November 23rd. 

TH.E :IIANCB ESTER SHIP CANAL. 

$JR.- Wit b reference to tbe abort aocoQDt of tbo 11 Maoobestof 
Ship Canal " in your issue of the 19th inet., will you kindly allovr 
me to make a few remarks1 

I :mu~h regre~ ~bll~ I _wa.s unable to attend the meeting at tbe 
l oshtuhon of C•nl Bogmeers on Tuesday, the 16th inet. when tbo 
paper on the above subj~ct was diaonsaed ; bad I be~n there 1 
shnnld probably have asked tbe author a few questions. 

Tbe figures I see mentioo&d in TuE ENOllS'EER a re (1) the total 
coat of construction ~f the C•nal, viz.. £151168 796 ; and (2) tbe 
toona~re of traffic paESIDg through the Canal to 1896 amounting to 
1,826,237 tooa. I should like very much to kuo~ what wu the 
cost of maintenance ?f the Canal for that year, and what waa the 
amount of _tolls rece1ved for the same period. If these figures 
were supplied we could then form some idea of what the 0 aoal 
waa doing, and whether there is a likelihood of its being able to 
pay the interest on the enormous eum of upwards of fifteen millions 
of P?nnda sterling. Ple~e o~erve, I find no fault with tho engi. 
neenng of tbe Canal, wb1ch 18 a marvel of construction bnt for 
the sake of comparieon let me mention another canal-the North 
Saa and Baltic Canal- which is nearly double the length of the 
Mancheater Sbip Cln:£11 and yet coat only half as much viz 
£7,600,000, 1 

• I 

I have nothing wb!'tever to do with either of t hese canals and 
have no interest in them, neither have I seen either of them · 
bot I should like a little more detailed information ae to th~ 
statistics of tbe Manchester Sbip Canal. 

If you think it worth while t o notice Ibis communication perhaps 
one of your readere would enlighten me. MB~I. J Nl)T, C. E. 

L-Jndon, November 22nd. 

OIL ENGINES I N LIGHTB OUSKS. 

S~u,-Io your issue of tho 19th we notice a paragraph on the 
snbJeo~, and eball be much ob!iged _if you would kindly draw 
attention t o. tbe fact that _onr oil eog1noa have been extensively 
used for tb1s purpose, w1th aa much prominence as baa been 
accorded to other maken. 

We may mention ~llat ~far back as 1893 we supplied two d 
our 4-bone power oil eog~nea to the Commietriooere of Northern 
Lights for working air oompreuora for the fog·aigoalliog appa· 
ratus at Pladda Lighthouse on the Islo of Arran. We recently 
erected three of our 4-horae power oil engines at tbe Mull Gf 
Gallo.way, .and three of tb~ same siz? at R'lttray Head, all for 
workJDg atr compressors m connect1on with the fog·signalling 
a.Pparatna at the hgbthouses in thoae districts ; and at the pre6ent 
time we have three 10-horse p lwer oil enginea on order for the 
Inohke_ith Lighthouse from the Comm~asi_onen of Northern Lights. 
"'! ou will aeo1 therefor~, that at tbe m&Jon ty of the places mentioned 
1n_ yonr not1co.u haVIng been fit ted np with oil eoginea we sup . 
pbed the mot1vo power, a fact wbicb would certAinly not be 
inferred by anyono reading tho paragraph. 

We m~y also m_ention t~at Pix . of .our gas engines aro erected 
and a re 10 operation on Atlea Cra1g, 10 connection with the light­
house work. _.l!'our similar gas engines are a lso a t work in ligbt­
honaes on varaona parts of tho conet of I reland , two in lighthouses 
on the Ialo of Mao, and three others in lighthouses on different 
parts of the coll.llt of Scotland. 

CnossLEY B ROTHEBs, LJMlTED, 
Manchester, November 22od. D. II, l awn;, Director. 

1-' LOW 01,' AI R, 

Sm,:-J have no opportunity of consulting any of the recent 
antbont1es on the. flo"! of gasea, and I a~ all be much obliged if any 
of yo~r readen w11l k1~dly state what u, according to the latest 
expenmente, the voloc1ty of, and the qnan~ity (If, air flowing into 
a vacuum through a nozzle one aqnare mcb 10 area · preiJ'Iore of air 
14 ·7lb. per square inch ; temperature, 60 d£ g. Secondly : Wbat 
will be the vl'locity of flow through the same n• zzle when the 
pr~~e is 600 lb. p~r eq_uare _!.Doh, and temperature 600 deg. F ah.

1 th•A h1gh-prel'l'uro atr betog d tscbarged into a vacuum 1 
Nofewbor 13th. Ot TilG&N.\1\I:O N. 

(Fvr c~n.!w~uatio1~ of Lctcm ue J-a:Je ;:;34,) 
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SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 

No. VIII. 
STILL aiming at the reduction of weight and space 

occupied in the ship by the latest improved type of 
marine engine and steam generator, together with the 
desire to inerease ~be handiness of engines by doing 
away with parts which it was found on a closer study of 
the subject could be well dispensed with without injury 
to their effectiveness, the marine engineering firms on 
the Thames continued to improve on their existing 
designs, or to originate fresh types. 

Among the improved types of engines for paddle.wheel 
propulsion introduced towards the close of the first 
decade of the Ybtoria.n era., was the d?uble pistot! -rrd 

·~Iii ' 

F ie. 38-ENGINE8 FOR CITY OF PARIS 

sin~le-cylinder direct-action engine of Messrs. W. Joyce 
and Co., of the Greenwich Ironworks. This firm were 
not oalymarine engineers, but shipbuilders also; and their 
works and shipyard being contiguous, they had the great 
advantage of practically ensuring that their ships and 
engines should combine in them the best workmanship 
with the lates t improvements in design. Of their im­
provements in the direct1on of paddle engines, those 
fitted at this time to the City of Paris, an iron steam­
ship built by their firm for the Commercial Steam 
Navigation Company, to ply between London and 
Boulogne, were the most compact and simple in their 
arrangement of any type then in existence. 

In Fig. 38 we give an illustration showing the arrange­
ment of the few parts t·ha.t were required to form an 
engine capable of exerting a. lorge power without having a. 
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made adjustable for wear. H will be noticed that the 
columns which form the guides for the piston-rods also 
act as supports to the main bearing frames, and being 
secured to the sides of the cylinder, as shown, make a. 
very compact and self-contained engine. 

The air and feed pumps were worked by a prolonga­
tion of the crosshead forward and a ft, and being directly 
connected by bolting to the sides of the cylinder, made 
the whole a very strong and substantial arrangement, 
the working stresses of the engine being confined within 
Hs structure, and not transmitted or thrown on any part 
of the vessel's hull. These engines oc~upied less space 
than any other marine engine then existent, and were a 
good specimen of a type wherein a great reduction of 
space and weight was effected_ over_ earli~r examp:....le,;...s..,... . .,...,....,. 

---- --- :a 

• 
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in marine engineering on the ri' er prior to the time 
mentioned, as, on the contrary , close attention had been 
given to the matter. As a proof of this we have thought 
it would interest some of our readers if we recorded the 
attempts of a Mr. T. Howard-just prior to qu.een 
Victoria's accession- to introduce a new and ongmal 
way of raising steam of a somewhat higher pressure than 
was then in use on shipboard, prazticaJly without the Gse 
of a boiler at all, and after the steam had done its 
work in an engine condensing it by an original procers. 

The engine in which the steam was used was depend~nt 
for its action on the difference between the evaporatmg 
points of water and quicksilver, the one being 212 deg. 
and the other 660 deg. The steam was produced by 
vaporising j the: smallest possible quanti~y of water in 

• 

F ie . 39-THE GRE4T B RITAIN STEAMSHIP, 1852 

The City of Parit~, which was the first iNn steamship 
ever built at Gre<nwicb, was a veseel of the following 
dimensions :-LengLb between perpendiculars, 165ft.; 
moulded breadth, 23ft.; depth in bold, 14ft ; water 
draught, 6ft. 6in.; and her burden was 425 tons. Her 
speed in still water with the above-described engines was 
15~ statute miles. 

Now it is obvious from the marine engines constructed 
by Thames builders during t~ c first decade of the 
Victorian Era, that their aim was to bring into use 
those of the direct-ac~ing type, and to simplify their 
mechanism as far as possible. Of this type there were 
among these builders four distinct varieties, and we think 
we may claim for their mskers, if not their origination, 
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the least possible time. The ordinary boiler wa!l therefore 
done away with, as well as the whole body of water H 
contained. This was the principle of action of the pro­
posed steam generator. The modus op erandi was as 
follows: -

A shallow wrought iron tapered pan, having thre;. 
fourths of a square foot of surface, when full, per horse­
power of engine required, wag fiUed with mercury and 
closely covered with a. thin iron plate. This pan was 
placed above a coke fire located beneath the working 
cylinder of the engine. On heat being applied below tho 
pa.n of mercury its temperature was raised to between 
400 and 500 deg. Fd.h., when a. spray of water previously 
raised to boiling point was injected through o. no£zlo 

Fie . 40- ENGI NES OF T HE GREAT B ~ITAIN AFTER RENEWAL- "iJ'. 41 

considerable portion ol that exerted by the steam, dissipated 
in giving motion to a number of parts that the design 
shows could very well be dispensed with. These engines 
were from 130 to HO nominal horse-power collectively. 
Each engine- there were two, placed side by side-had 
but one cylinder, as shown, directly under the paddle 
sbaf~, whose piston had two piston-rods placed so far 
apart as to allow the lower end of a shortT-shaped cross­
head, to which they were attached, to descend into a 
shallow cup-shaped well formed in the cylinder cover, 
thereby permit~ing of a longer connecting-rod, and the 
descent of its bottom end considerably lower than is 
possible in the single pis ton-rod direct-acting engine. 

The crosshead fitted to these engines was built up of 
two wrought iron plates, connected together with studs, 
to which the piston, air, and feed pump rods were 
attached, and carried between them the connecting-rod's 
lower end and the piston rods guide brasses, which were 

at least the having brought them to such perfection as 
to cause their almost universal use for some considerable 
time. The varieties of direct-action enginE's were the 
Gorgon, which we shall illustrate in another impres­
sion, the twin cylinder, the steeple, and the oscillating, 
distinguishing all engines as of Gorgon type which have 
the connecting-rod between the piston-rod and the crank, 
and steeple engines those having that rod above the 
crank ; twin cylinder engines being those of the Terrible 
type, and the oscilla~ing type those in which the cylinder 
rocks on trunnions. 

Of each of these varieties we have in our articles 
given a typical example, and where possible have 
illustrated them, and it is a notable fact that all 
the most favoured and efficient of these varieties had 
their origin with Thames engineers in the first decade 
of our Queen's reign. In directing attention to this 
fac ~. it must not be inferred that no progress was made 

upon the thin plate covering the mercury, on which it 
was instantly and completely converted into super­
heated steam. The water spray wa:~ not conti­
nuous, but intermittent, or one injection for each 
s t roke of the engine's piston; the quantity injected, 
which determined the power of the engine, being regulated 
by a valve. To keep up the high degree of heat neces· 
sary, the coke fire was urged by a fan regulated to supply 
a uniform quantity of air. 

Around the engine cylinder was a chamber into which 
the steam was collected before it entered it, this chamber 
having itself a casing through which any waste heat not 
absorbed by the mercury was made to pass before reach­
ing the funnel. By this arrangement the temperature of 
the steam could be raised to upwards of 400 deg , whi' e 
its pressure was generally not more than 10 lb. abo' e 
the atmosphere. No condensation of steam occurnd, 
and instead of the loss of effect which takes placl-

• 
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through condensation-in an ordinary engine, an addi­
tional power of expansion was given to the vapour 
and prevented it. A volume ef steam, which in con­
tact with water would show 212 deg. of heat, 
became, according to the inventor, expanded when 
above the mercury to a, volume and a-hall at 450 deg. 
To economise the steam it was worked expansively, 
being cut off at th e cylinder at about quarter stroke. 

When the steam had done its work in the cylinder it 
was re-condensed to water in the following manner :-On 
escaping from the cylinder by the exhaust pipe it was 
received into a copper condenser, surrounded with cold 
water. To the bottom of the condenser two pumps were 
connected, worked by the engine, and from them a copper 
pipe proceeded, which, after many coils in the cistern 
surrounding the condenser- so as to expose a. sufficient 
cooling surface- left it at the lower part by a valve. 
Sufficient water was introduced into the condenser to fill 
the pipe and pumps which continually drew the warm· 
water from its bottom and passed it along the coiled pipe, 
by which means the heat was abstracted from it, and on 
bein,:t injected amidst the vapour instantly reduced it to a. 
liquid state. In this process of condensation no air was 
admitted, as in the ordinary steam engine, nor was more 
than one supply of water required, the same being used 
over and over again. From the condenser the water 
was conveyed back to the injecting nozzle of the 
evaporating apparatus. In a word, the inventor used ·a 
jet condenser, but cooled the condensing wa., er. 

To give this novel steam generator of Mr. Howard's 
a practical trial the Government of the day allowed him 
to fit one on board H .l\I.S. Comet, a paddle-wheel steamer 
of some 330 tons burden, engined by Messrs. Boulton 
and Watt with a. pair of side lever engines of 80-horse 
power , having two cylinders 35!in. diameter with a. pis ton 
stroke of 3ft. 6in., driving a pair of paddle-wheels 14ft. 
diam eter. Two Mediterranean voyages were made with 
this vessel, which were attended with favourable results , 
but accidents having occurred while making them, the 
Government abandoned any further trials o£ the appa· 
rat us. 

Nothing daunted by this temporary discouragement, 
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F ig. 42-NEW SCREW PROPELLER OF GREAT BRITAIN 

Mr. Howard persevered with his idea, and it is recorded 
that he subsequently fitted with his apparatus a vessel 
named the Columbus, which h e took round from the 
Thames to Liverpool, and b ad a trial with her in the 
Uersey on the 24th April, 1838. 

T he Columbus was a paddle s teamer of 330 tons 
burden, 145ft. long on the keel, 21t ft. beam, and 13~ ft. 
deep in the hold. She was fitted with a pair of engines 
of 110-horse power, having cylinders 4Q!in. diameter, 
with a piston stroke of 3ft. 6in., driving a. pair of 
wheels 17ft. 6in. diameter. With these engines, supplied 
with s team from Mr. H oward's quicksilver boiler, this 
vessel attained a speed of 10 statute miles an hour, the 
immersed midship section of the vessel at the time, with 
twenty days' fuel on board, and SO tons of ballast , being 
150 square feet. The fuel in use was a mixture of coke 
and anthracite, which gave off a strong local heat with lit Me 
flame. The consumption was three tonB per twenty-four 
hour day, the total fire -bar surface being only 22 square 
feet. Air was supplied by a. fan under easy regulation. 

The iron plates exposed to the fire were perfectly 
secured from any ill effect from the great heat by their 
close contact with the mercury between them, which 
absorbed and gave out the heat very rapidly. The com­
bined effect of the reduction in the consumption of fuel, 
and the weight and size of the vaporiser, in comparison 
with the boilers of the time, was such that a steam vessel 
of ordinary tonnage and power was enabled at her usual 
loaded immersion to make a. voyage of five times the 
length otherwise pra~ticable. A serious accident caused 
by the burning of a. plate of one of the vaporisers and the 
"explosion " of the mercury was, we believe, the eventual 
cause of the abandonment of the spray boiler for use on 
shipboard. We hope to be able to illustrate it in a later 
• lSSUe. 

Many of our readers will remember that at the time 
of the advent of the magnificent Atlantic liner the 
L ucania, we drew a comparison between her and her 
venerable ancestor ~he Great Britain, the first successful 
screw-propelled steamship that ever crossed the Atlantic. 
In drawing that comparison we gave a full description 
of the vessel and her machinery as she left the bands of 
her builders and owners- the Great Western Steamship 
Company. 

The Great Britain being an exceptional ship as to 
design, construction, and propelling machinery when first 
completed , we can now only refer those interested in h er 
as she was, to our previous description, published in 1893, 
where they will note that af~er three very eventful voyages to 
New York, and while on her fourth , on a very dirty night 
in the month of September, 1846, when making a north­
about passage-off the Giant's Causeway-she was 

THE ENGINEER 

stranded in Dundrum Bay, County Down, I reland. There 
she remained for eleven months through a tempestuous 
winter, until abe was finally Boated in the following 
autumn and taken to Liverpool. 

On examination, her bottom was found to be seriously 
damaged, so much so, that her necessary repair was too 
costly for her owners, and it was decided to dispose of 
her. H er original cost was £125,000. She was put up 
to auction in Liverpool on September 18~h, 1848, and bad 
only £35,000 been bid for her she would have been sold. 
H owever, Messrs. Gibbs, Bright, and Co., of Liverpool, 
subsequently became her purchasers, at about one-fourth 
her original cost ; who had her bottom- the only 
damaged part of her hull, her lines being as fair as 
when she was built- reconstructed, fitted her with new 
engines, and re-rigged. 

As recorded and illustrat ed in the article before referred 
to, the ship had orginally six masts, all of which, with 
the exception of the mainmast, the second from forward, 
were made to lower on deck like that of a river barge. 
In Fig. 89 we give an illus tration of the renovated ship at 
sea; Figs. 40 and 41 are longitudinal and end views 
of the new engines fitted to her by 1\Iessrs. Jno. Penn 
and Sons, of Greenwich ; and Fig. 42 shows her 
n ew screw propeller. It will save the trouble of 
reference if we here repeat the principal dimensions of 
this fine old ship, a.nd give brief particulars of her 
original propelling machinery, that it may be contrasted 
with that with which she was af~erwards supplied. 

The Great Britain was built of iron of so tough yet 
ductile a quality that after laying on the rocks at Dun­
drum for eleven months very few holes were made in her, 
her bottom plates being principally indented, but not 
punctured. Her principal dimensions were :-Length 
over all 322ft., between perpendiculars 289ft., breadth 
moulded 50ft. 6in., depth to upper deck, 32ft. 6in. 
Internally she was divided into compartments by five 
water.tight bulkheads. Her propelling machinery con­
sisted of a. pair of direct-acting engines of 1000·horse 
power, each having two cylinders 88in. diameter with 
piston strokes of 6ft.; the steam distribution being 
effected by a piston valve to each cylinder driven by a 
single excentric. Each pair of cylinders was inclined to 
the other, their conn ecting-rods being coupled in pairs 
to the crank pins of two over-hung cranks at either end 
of a main crank shaft, which was 17ft. long, and 28io. 
diameter at its middle part, and 24in. at the bearings . 
This crank shaft carried a large: toothed drum 18ft. 3in. 
diameter at pitch line, and 38in. wide ; around which and 
a lesser drum 6ft. diameter, keyed on the screw shaft 
proper below, four sets of pitch chains worked, the motion 
of which was smooth and noiseless, caused by what 
served for teeth in the drums, being bars of teak in the 
larger one, and lignum vitro in the smaller. The drums 
were speeded to give nearly three revolutions of the screw 
shaft to one of the engine shaft, which latter weighed 
some 15 tons and the pitch chains seven tons ; and it 
was computed that the continuous pull on the main 
crank shaft bearings with the engines making 18 revolu­
tions per minute was 85 tons. 

The boilers supplying these engines with steam had 
one outside shell 34ft. long, 31ft. wide, and 21ft. high, 
divided internally into three distinct boilers, by two 
longitudinal partitions. E ach boile! bad four furnaces. a t 
each end, or twenty-four furnaces m all, each of which 
had its own distinct course of flues, terminating in one 
uptake in the middle. The total grate surface was 860 
square feet, furnace surface exposed to the fire 1248 square 
feet, and flue surface 9852 square feet. The pressure these 
boilers were worked at never exceeded 5 lb. per square 
inch . 

The new propelling engines of the Great Britain, as 
shown in Figs. 40 and 41, bad a pair of oscillating cylinders, 
82!in. diameter, with a. piston stroke of 6ft. They were 
nominally of 500-borse power- hall that of those first fitted 
and drove by means of wheel and pinion gearing a three­
bladed cast iron screw propeller- illustrated in Fig. 42-
16tt. 6in. diameter, and 19ft. pitch. The gearing con ­
sisted of morticed spur wheels of four steps, 14ft. diameter 
and 12i in. broad, having ninety six teeth, in gear with a. 
four-stepped iron-toothed pinion, 4ft. 6tin. diameter, of 
thirty-one t eeth, the pitch of teeth being 5!in. 

The boilers supplying the engines with steam were 
tubular, six in n umber, of box form, each 12ft. 9in. long, 
10It. 9in. broad, and 9ft. deep, each having three furnaces, 
the total heating surface being 8750 square feet, and the 
working preesure 14 lb. per square inch. On trial with 
the engines running at twenty revolutions p~r minute, 
they developed 1450 inclioated horse-power, and drove the 
ship when light 12 knots, without sails. At her load 
water draught of 19ft. the speed attained was over 
10 knots, without sails. 

After h er complete overhaul and renewal the Great 
Britain was put by her new owners into the Australian 
trade, where she remained twenty-one years, and retained 
the name of being a splendid sailer, and a fairly success­
ful steamship, until the requirements of modern passenger 
transit had outgrown her capabilities. Our illustr ation, 
Fig. 39, shows her alter renewal leaving Liverpool, 1\fay 
1st, 1852, on her first trip to Australia. In her it was 
incontestably proved that a. three or four-bladed screw 
was a decided improvement on one of six blades, and that 
without any propeller at all the Great Britain was a 
triumph of naval architecture as a sailing ship, which of 
course cannot be said of a modern Atlantic, or, in fact, 
any ocean passenger screw steamship. 

W ORK TURNED OUT DURll<O TBB STRIKE.-The North·E:.uttern 
Marine Engineeriog Company, Limited, Wall.send, has juat con­
olnded the trial tripe of three large cargo vessels-one with engines 
of 4000-horse power-within the apace of one week. Since the com­
mencement of the strike this firm has shipped the enginoa and 
successfully carried oat the trial t riJ?I of seven large steamers, and 
in addition have shipped the botlers in other three steamers, 
amounting in the aggregate to 15,160 indicated horse-power. 
Considering the difficulty of runnins- trial tripe during the con. 
tinuanoe of the preaoot atrike, tha spe&kl well for tho above 
enterpriaing- firm1 
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NARROW GA'CGE ENGINE, IMPERIAL 
JAPANESE RAILWAYS. 

OuR supplement this week illustrates one of the small 
t.ypes of tank locomotives in use on the Imperial Japanese 
Railways, some of which have been recently completed by 
Messrs. Sharp, Stewart, and Oo., Limited, Atlas yY ork~, 
Glasgow. The engine, as will he seen fcom the draw1Dg, 18 

of the ordinary outside-cylinder six wheels coupled olass, 
with side tanks and bind coal bunker. The leading dlmen-
eions are :-

CyUnders, diameter .. . . .. .. . . .. .. .. lBin. 
, , stroke . . . .. .. . . . .. .. . . .. . . . . 18Ln. 

Boiler barrel, diruneter oute!do, smallest rlDg . • . . 8ft. 5~1n. 
. • length . . . . . . . .. . . . . . . . . 8ft. 

Fire-box shell, leogth . . .. .. .. . . - .. .. Sft. 91n. 
,, ,. wtcftb .. . . .. .. .. .. .. .. 2ft. l Ofln. 

Copper fire-box, depth at !root . . . . . . . . . . (ft ~ln . 
.. .. .. back .. . . . . . . . . . .. Sft. 6ilo. 

Tubes, number . . .. .. .. .. . . . . .. .. 126 
., external diametn .. .. .. .. .. .. .. liln. 

Beating surfaco, ti ro-box . . _ .. .. .. . . .. 46 '6 eq. It. 
" " tubes .. .. .. .. . . .. .. 442'0 81J. n. 
.. , total . . .. .. .. .. .. .. .. 488 · 6 eq. ft. 

Ora to area.. .. .. . . . . .. . . .. .. .. .. II £q. ft. 
Wheels, six all coupled, d!Jmetor . . . . . . . . . . 8ft. 
Whee 1 \>Me . . . . . . . . . . .. . . .. . • .. lOft. 6 ln. 
F, ames, lcngt h . . . . . . .. .. . . . . .. .. 19ft . 8Jln. 

., thickneu . . .. . ..... ........ Hln. 
Capacity of water to." k.8 • • • • • • • • • • • • • • 460 gnllons 

.. ,. coal bunk or .. . . . . . . . . . . .. 27 cu. ft. 
Weight, empty .. .. . . .. . . .. . . . . .. l tooe S cwt. 

. , in workiog order .. .. .. .. .. .. . . 22 tone S cwt. 
Gauge of railway .. .. .. .. .. .. . . . . .. Sft. 6ln. 

The boiler plates are of the best Yorkshire iron, the fi re­
box plates of copper and tubes of brass; the wheel centres 
are of wrought iron, with cast steel axles and tires. The 
boiler is fed by one pump and one injector. The engln_es a~e 
fitted with an ordinary screw brake ; the valve mot1on IS 
Joy's patent, the details of which can be clearly seen on the 
drawing. This is a very neat narrow-gauge engine, care­
fully designed, compact , without being crowded, and ought 
to give complete satisfaction in use. The Joy valve gear has 
contributed very much to this desirable result. 

H.M.S. POMONE. 

TnE latest addition to her Majesty's fleet, the third-class 
cruiser Pomone, was launched from Sheerness yesterday. 
She is one of eleven practically similar vessels, eight of which 
are either built or building, whilst the remainder are on the 
programme, and are known as the Pelorus claAs. They are 
nominally 20-knot third-class cruisers, and carry eight 4in. 
quiok-firing guns as their main armament with eight three­
pounders, other small guns, and two torpedo tubes as the 
secondary armament. The displacement is 2135 tons ; 
length, aooit. ; beam, 36ft . 6in.; draught, 17ft .; and she is 
propelled by two propellers with 7000 indicated horse-power. 

A picture of the Pomone as she will appear a t sea will be 
found on page 521. She forms one of a squadron which 
should prove of great importance for dispatch work, as not 
only can they attain a high speed, but are of a size capable 
to work well in a heavy sea, and are sufficiently armed to 
give a good account of themselves e,gainst torpedo destroyers 
and other vessels of their own class. These vessels ht.ve 2in. 
protective decks, but are otherwise only lightly armoured 
round the gun positions. 

THE INSTITUTION OF ELECTRICAL 
ENGINE ERS. 

TBB ninth annual diooer of this In.stitution was held on 
Wednesday evening at the Hotel Cecil, the President, Sir Henry 
Mance, being in the chair. Upwards of 200 gentlemen were 
present, including the Marquis of Tweeddale, Lord Kelvin, S:r 
Courtenay Boyle, General Sir E. Markham, Sir J. Crichton-Browne, 
Sir A. K . Rollit, 1\I.P., Sir J. Wolfe Barry, Colonel J. P.!Dnycniok, 
Major P. C"rdew, Captain D. Bradv, Professor W. E. Ayrton, 
Profe•sor D. E. Hughes, Professors S. P. Thompson and Perry, 
Dr. W. J . Collins, L C. C., Mr. C. E. Sp&$l'noletti, Mr. A. Siemen.a, 
Mr. R. E. Compton, the Rev. Dr. A. R"lbertson (President of 
Kiog's College), Mr. J. G. Griffi ths (President of the Institute of 
Chartered Accountants), l\lr. W. H. 1'1£. Christie (A.atronomer 
Royal), Mr. J. W. Swann, Mr. G. Morse, and Mr. Webb 
(eecretary ). 

Tbo toast of "The Scientific Societies" was proposed by Profeuor 
Ayrton, who, in the coarse of a few amnsing remarks, alluded to 
the improved conditions onder which laboratory work was earried 
on now as compared with 1866 when he was a pupil under Lord 
Kel"vin. 

Lord Kelvin, who first replied, claimed for the Institution of 
Electrical Engineers, tbongb it we.s not included in the toast, that 
it we.s one of the most scientific of all the scientific societies. The 
Royal Society, which was the parent of them all, bad every rea!oo 
to be proud of its offspring. He believed these institutiona 
were moat useful for promoting the objects whose titlee they 
bore. They were most powerful aide to research and most 
valuable instrnment.l for the promotion and a~vanoement of the 
science of the world. 

Sir J. Wolfe Barry, President, who next replied aaid that 
twenty-five years ago busineu men seta much higher vaiue on prac­
tice than on theory, bot now it we.s recognised that we moat go to 
science for new developments and for guidance in trade and 
manufactures. Moat mannfaotnrers looked to the laboratory auper­
inteaded by a scientist as one of the moat valuable departments of 
the establishment. Foreigners, perhaps, had realised tbat in a 
more acute way than we did, and to some extent had got the start 
of us, but he felt certain that we ehouJd fetch up whatever lee-way 
we bad loet. Referring to the deputation which waited on the 
Prime Minister le.st summer to nrge that some etepa ahonld be 
taken to pot science more at the dispO@al of the mannfaoturiDg 
arts, he expres!ed utisfaotion at the appointment of a Government 
Committee on the subject. The terma of its reference were limited, 
and though we could not comtemplate anything like snob an 
expenditure as was borne by tho German Government, still a 
beginning we.s made. 

Sir J . Crichton-Browne, bon. t'reuurer of the Royal Institution, 
also acknowledged the toast, remarking that the Electrical 
Engineers had done more oven than statesmen towards that 
consolidation of the Empire of which they had recently heard, 
eo muob and wbich they all desired. Tbis country did not hold 
auch preferential resources with regard to electricity as othere 
and that oogbt to make us more earoest in that industrial warfare 
in which all natious were engaged. This we.s not tho time for 
disputes, but for concord and mntnal confidence. The Marquis 
of Tweeddale and Dr. Collins responded to the toast, •• Oar Go oats." 
In proposiog the toast of the" Institution of Electrical Eogineere," 
Sir Courtenay Boyle mentioned that while in this country only 132 
miltS of electric mmwa7.a or railways were in operation or being 
constructed, in the Untted States the mileage was 17,000. That 
was a matter whioh called for the co-operation both of the 
scientist, the Legislature, and the departments of Government. 
Tbe Preaident, in response, said tho Inatitntion numbered over 
3000 members, and ita finances were in a moat aati.afaotlory oondi· 
tion. 

• 
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RAILWAY MATTERS. 
A REUTER's ca.ble from Bulawa.yo states tha.t in con­

sequence of "wa'3b-aways" the train service on the B'llawayo line 
h'ls been suspended until further notice. 

~h. T . ANous, of Newca.stle-on-Tyne, m ineral manager 
of the Northern Division of the Nortb-E 'stern R 'lilway, will retire 
at the end of the year, and .M' r. J. Fa\rlen, his assistant, h!l.s been 
appointed to succeed bim, 

TBR Secretary of State for India. bas appointed Colonel 
Sir William Sinclair Smith B iss9t, K.C.I.E., R.E., late Secretary in 
the Public Work!l Dspartment of the Government of India, to be 
Government Director of Judinn R lilways, in suocenion to General 
Sir E !ward Williams, K .C. I.E., R.E, whose tenure of the office 
has expired , 

To the Ceylon Ra.ilwa.y Administration is due the 
credit for fir3t initiating refreshment oars on railways in the E~st. 
The Blmbay papera, in noting the recent addition of a dining oar 
to the Bombay-Calcutta limited mail, speak of this as the fi rst 
dining oar on an I ndian railway. This ig not quite accurate, as a 
dining car baa been running on the R'lbllkband and Kumaon R'lil· 
way for several years ba:k. 

IN tearing up a. siding on the Straitsville division of 
B.1ltimore and Ohio R \ilroad, the other day, the section men dis­
covered that several of the rails bad been made in 1863. Sub­
sequent investigation revealed the fact that these rails were part 
of a lot that were bought in England during the war at a cost of 
125 dole. a ton in gold. The rails were still in fair condition, 1\0d 
for light motive power would last ten years longer. 

THE North-Eastern R ailway Company is about to spend 
£ 50 000 in improving the dock accommodation at West Hartlepool, 
and'tbeir consulting engineer-Sir J . Wolfe Barry-is engaged upon 
the plans. T here will be additional bertha, extended storage 
apace and double instead of single lines of siding<.~. AB they 
already possess the necessary land, they have not bad t o include 
this matter in their this year's Bill to Parliament. 

THB J apa.nese Railway Company of Tokio, which 
operates the largest railway line in tbe J apanese Empire, bas 
decided to exr.end about 13.000,000 doh. during tbe next six years 
in extending tte lines aud increasing the equipment, The improve­
menta include the double tracking of an important line 140 miles 
long. The company's rolling stock will, says the .Jap:zn Mail, 
be increased to 500 locomo~ives, and 1600 passenger and 520) 
freight onrs. 

THE 51 kiloms. of the Pirreus - Athens- Peloponnesus 
line from Myli to Calnmata between Tripolis and Konrtage are 
now completed and in working order. There remain now only 
about 26i kiloms. to conCJtrnot-15 kiloms. of wbiob are expected 
to be finished early in 1898-to effect the junction witb. the 
Calamata aide, and thus complete the whole line between Myli 
and Calamata. This would have a very beneficial effect on the 
traffic retleipts. 

TRB latest addition to t he railways on the outer skir ts 
of London suburbs is the Chipstead Valle}' Railway just opened. 
This is a single-line railway which, starting from Purley, below 
Croydon, goes at present to Chipstead, Kingswood, and Tatten­
bam Park, with stations at those three places, and a contemplated 
terminus on the Derby racecourse on Epsom Downs. An entirely 
new building district is opened up by this line, and one which, 
traversing ae it does Banetead Downs, Burgh Heath, and Headley. 
on-the-Hill, should be particularly bracing and healthful. The 
fact of this being a single-line railway at present is, however, a 
drawback to any speedy development of this district, 

TBB promoters of t he Sheffield District Railway 
Comp!lny are applying to Parliament for farther powers. Instead 
of there being merely a station at Attercliffe, and several sub­
sidiary branches connecting with the Midland passenger station nt 
Sheffield, the line will now, if permisgion is obtained, join the 
Midland near the River Don Works, Brigbteide, Tbh junction is 
obtained by tbe Midland Company constructing a new line from 
Treston, on their main line, to Brigbtside. The Midland aye~m 
will t ben be connected with the w rminus of a branch of tbe 
E&st to West Rail war. at Beigbton. The Midland Company have 
obtained t he reqniSlte parliamentary powers to const.ruot the 
Treeton and Brigbtside line, but an arrangement has now been 
made for a transferen"Oe of these powers to the Sheffield Company, 
and the latter will now build the line, subject to the trl\nsfer 
being confirmed by Parliament. 

MR. H . A. P. HAMILTON, the District Superintendent 
of the Great Central Railway Company, Grimsby, baa been 
appointed Assistant Superintendent of tbe Metropolitan Railway 
Company. Mr. H amilton, who ba'J bad grant experience daring 
the twenty-six years be baa been in tho service of the Great 
Central (late Manchester, Sheffield and Lincolnshire) bas always 
exhibited signal organising capacity and administrative ability. 
He bas enjoyed the confidence of the entire staff, and bu in every 
poeition the respects of t he commercial and general public. The 
Great Central, in their new extension to London, rnn over forty­
two miles of the Metropolitan Company's line, from Qnainton-road 
to Finobley-road, which is under tbe charge and control of Mr. 
Hamilton, who leaves the North with the best wishes of his board, 
the chief officers of the Great Central and other railways, and 
indeed of all who knew him. 

GREAT sat isfaction is feU in Flintshire by the notice 
given by the Wirral Railway Company of their intention to apply 
to P"rliament in the ensuing seesion for a BiU authorising the com­
pany to extend their system to Rbyl. The projected extension 
wil! co_mmence at Little Meola, West Kirby, by a junot.ion. with tho 
matn line of the company between Hoylake and West Kll'by, and 
will terminate at Rbyl at a point on the north-east side of Vale· 
rond, immediately opposite the north-east end of :Marsh-road. The 
railway will pass through Little Meola, West Kirby, St. 03wald'e 
- Chester detached-and the Dae in Cheshire, and Trewaelod, tbe 
J>ae, Gwespyr, Gronant, Llanasay, Prestatyn, Nantwitb-Prestatyn, 
l\[eliden, Dysertb, Rhydorddwy, Trellewalyn, Brynhedydd, and 
Rbyl, in Flintehire. The railway will thus open out a practically 
virgin country untouched at present by the L'ndon and North­
Western Railway Company. The London and North -Western 
Comp1ny have also given notice of their intention to apply for an 
Act with the object of carrying out a large scheme of rail way 
extension. At Rbyl it is intended to widen the line for n consider­
able distance, and re-model the railway station. 

LATE on Thursday evening, the 18th inst ., the Great 
Northern Railway Company's Manchester t o London express pas­
senger train narrowly escaped being wrecked. A heavy fog pre­
vailed at the time, and at about 10.30 a goods train from the 
North to London, due to pass Walmer Green, midway between 
Welwyn Junction and Kuebwortb, was signalled to elaoken speed 
and proceed into a. long aiding to enable the expres1 passenger 
t rain to pass. Owing to the density of the fog, however, the 
driver of the goods traio seems to have mistaken the signals, and, 
thinking be was on the main road, proceeded ahead, with the 
result that be ran into the aiding at<>ps, which were knocked 
down, while the engine turned over on to the embankment, fol­
lowed by two trucks of bay, which toppled on to the engine, 
burying it completely. The driver and fireman bad the presence 
of mind to jump from the engine, and so escaped witb slight 
iDjnries. A number of other wagons in the rear of the train were 
derailed and thrown across the up and do\Vll main line! jnat as the 
express passenger train was due to pass. Tbe driver, bowever1 surmising that something was amiss, npplied the brakes, and. 
s topped immediately in front of the wrecked wagons, 
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NOTES AND MEMORANDA. 
TRE President of the British Association for 1898 is 

Sir W. Crookes, F.R.S. The meetiug in Bristol will open on 
September 7th. 

THE official Ga::etle of the United States Patent-office 
for October 26th contains the claims of speoi6cationa of 124 
patents for multiple ewitob boards taken out by Milo B. Kellog, 
of Chicago. So far ae we are aware, this oonstitotes the largest 
number of patents taken out by one man included in one pnbl!ca­
tion. The claims alone occupy 142large octavo pages of close prmt. 

Tae annual reports of U .S. Chief Naval Constructor 
H oobborn show that on 1st October the strength of the navy con­
sisted of 141 vessels. The report of the engineer-in-chief, Com­
modore Melville, proolaims great advantages from the use of 
water-tube boilera in late years, result ing in their exclusive nse 
for torpedo boats. He also favours the use of oil for fuel on 
t orpedo boats, bnt fears that the supply of petroleum is not 
nenrly adequate to what the demands for it would be if any con­
siderable proportion of the steam vessels afloat called for it as fuel. 

A NEW form of electric seismoscope is described in the 
last Bolldtino of the Italian Seismological Society, the chief merits 
claimed for it being its comparatively alight coat, and its great 
sensitiveness. In most seismoscopes the movement of a pendulum 
is magnified by a long pointer, whose tip jnat passes through a bole 
in a metal plate, contact with which completes an electric circuit 
and starts a clock previously set at twelve. In the new instrument 
the metal plate is not as usual fixed, but is connected with a second 
inverted pendulum, the bob of which is near the top of its support­
ing roc!, while that of the first is near the ba.~e. 

" IT is an ill wind that blows nobody good. " The loss 
of the Gangoot baa been the caure of the maki~ of an important 
and interesting test. With a view to disprovmg certain state­
mente that bad been made to the effect that the transverse par­
titions in ships were of little nee when they had never been 
tested under water pressure, the constructor of the General 
Admiral Apraxine, a Raesian coast -defence ship of 4126 metric 
tons displacement, obtained permission to put 500 tons of water 
into the vessel. The level of the water was 20ft. above the upper 
keel, but the bulging of the partit ions was very alight, and the 
leakage of no importance. This is, it is stated, the first experi­
ment of the kind performed in any country. 

TRE experimental roller boat invented by Mr . Francis 
Knapp, and jast built at Toronto, was given a trial recently, and 
showed herself under perfect control. A speed of only six miles 
per hour was attained, bot the inventor and builder say that the 
boat was not ready for a epssd teet, and t hey merely wished to 
demonstrate the correctness of the principle of construction. 
That being settled, they claim it is a mere matter of detail to 
arrange the machinery with power enough to give almost any 
desired speed. The _Present engines, it was foand, did not have 
the necessary equilibnum to risk a high speed without a strengthen­
ing of a number of parts. According to Fairplay, in this boat 
the whole circumference of the craft, which is 100ft. long, 
revolves. 

IN a. lengbhy paper by Mr. Charles H. Cramp, read 
before tbe fUl l convention of the Now York Board of Trade and 
Transportation recently, the aatbor stated that subsidies paid to 
British awamahips from 1833 to 1895 inclusive amounted to 
£48,985,600, to wbiob should be added about £ 2,400,000 paid by 
the Uoited States Post -office Department to foreign steamships­
about 85 per cent. B ritish- for carrying American mails, from t he 
destruction of the Collins Line in 1858 to the end of the fiscal 
year of 1896. Me&nwbile the United States Government bad paid 
to American steamships, including the Collins' subsidy from 1851 
to 1858 and varying rates of mail pay since, a grand total of only 
28,456,730 dola. Tbis, be said, was the reason for the lack of 
increase of the American merchant marine. 

SINCE Mr. W. Duane discovered the true source of his 
" new magnetic effeot " in the presence of extremely minute 
admixtures of iron to the specimens of sulphur and other dielec­
t rics, be bas been endeavouring to make this source of error a 
highly sen~itive reaction for the presence of iron, rivalling spec­
troscop;v itself in that respect, says the E lectrician. Inewad of 
measurmg the damping factor, he now saapends the spaoimen to 
be tested by a quartz fibre in a glass tube and introduces it into 
a rotatiog magnetic field produced by electro-magnets rotating 
bodily. The deflection of the specimen indicates the presence of 
iron. Whereas in the former method a certain specimen showed 
a hardly perceptible damping factor of 0·00009, it now gave a 
deflection of 17 ·6 om. at a distance of one metre, 

THE National Museum at Washington has just been 
enriched by a very valuable interesting collection. Tbis com­
prises the private papera of Mr. Cyrus W. Field relating to the 
laying of the first Atlantic cable, cable despatches first sent, 
objects with which Mr. Field worked out the idea of laying the 
cable, and many other things of interest pertaining to the project. 
The correspondence and autograph cop1ee of telegrams sent by 
this gentleman to the Pteeident of the United States and oth er 
eminent pers'lns are included, The globe, which was constructed 
in London, and on which WM traced the course of the cable 
to be laid from Newfoundland to Ireland, forms an att.ractive 
object of the collection, It is about 18in, in diameter, on a stand, 
with a magnetic compass underneath, and shows many signs of 
bard usage. The journal kept by Mr. F ield and notes of deep­
sea soundings set down by him and officers of the Great Eastern, 
which laid the cable, are part of the oollection. Mr. Field's 
private library, with all the literature relating to the work of lay­
mg the oable, forms another part, There are also copies of 
medals presented to him by Congress and the French Govern­
ment, e~rossed resolutions passed by public bodies in the United 
States and in E urope, a cane from the wood of the Great E astern, 
&c., o.s well as oases containin$raection.e of the first Atlantic cable. 
The collection was secured by Professor Watkios from Mrs. Isabella 
Field J ndson, of Dobbs Ferry-New York State-who is a daughter 
of the late Mr. Field. 

AN interesting paper was recently read before the 
E ngineers' Society of Western Pennsylvania by Mr. C. A. P. 
Turner, in which is discuesed the poesibility of determiniog tbe 
character and intensity of stresses in metals by measuring the beat 
gained or lost when a load is applied, The author attempted by 
actual teste, compresaive and tensile, on bars of soft and mediam 
steel, co.st iron bars, abort columns of steel, and plate girders, to 
demonstrate flactuations of temperature. For the exceedingly 
delicate measurements of temperature Mr. Tarner used the 
thermo-electric current generated by a Melloni antimony-bismuth 
thermopile, and recorded by a Thomson asta tic reflecting galvano­
meter. W ith the instruments used he estimated that a variation 
of mu deg. Cent. could be determined, The conclusions wbiob 
Mr. 'f arner draws from tbe results obtained may be summarised 
ae follows :-That streSB can be qnite accurately measured by t he 
change in thermal condition of the piece, when the load is applied, 
if the stress does not exceed about ljtbe of the commercial elastic 
limit. That difference in the intendty d streSBes of the eame 
kind, though slight, occurring at two different point~, can easily 
be detected by a modification of the same apparatus. For medium 
steel there appears t o be a thermal limit, below which the test 
piece grows slightly and regularly cooler ae the tensile streSB is 
increased, and beyond which for a considerable apace there ia little 
change, until the commercial elastic limit-the drop of the beam­
is reached, when bent is generated eo rapidly tba~ the curve is 
almost normal to t he axis of nboien-e. 

Nov. 26, 1897 

HISOELI.ANEA. 
THB Vickere 6in. gun and mounting, which were suc­

ceSBfally tried on October 21st on board the Pinober gunboat, at 
Portsmouth, are, aays tbe Tinu1, to be eent to Sboeburyneea for 
further trial. 

H.M. CRUISER Doris, which is to take the place of the 
cruiser St. George as fl agship of the Cape of Good Hope station, 
carried out a three hours' steam trial off Plymouth on Wednesday. 
The mean results were :-Steam in boilers, 150 lb.; air pr888Ure 
in stokebolda, 0 ·6; revolutions, starboard 186 ·8, port 135 ·9 ; 
indicated horse-power, starboard 8997, port 4088, total 8085 ; 
apeed 17 ·6 knots, The d raught of water was 19ft. 9in, forward 
and 23H. Sin. aft. 

THE great conflagration of which the city of London was 
the scene duri.ng the latter part of last week has proved the most 
severe since the great fi re of 1666. It was found on Saturday that 
the fi re originated, not in H amsell-street, as at first reported, but 
in a warehouse in Well -street, in the oocnpation of a firm of 
ostrich feather dealers. The last of the steam fire -engines 
employed in suppresaing the fi re waa sent away on Saturday 
morning. The area affected by the fire is approximately 17,000 
eq'lare yards ; the number of buildings destroyed, barnt out, or 
damaged, 96 ; and it is believed that t he total loss will be at least 
£2,000,000. 

AT sbc o'clock on Monday morning the whole of a. 
wide masonry wharf recently construct ed opposite the Custom 
H onse at Lisbon, and having a frontage of near ly 300 metres to the 
Tague, suddenly subsided and disappeared into the bed of the 
river. I t was built on the mud because in the soundings taken 
previous to the commencement of the work to a depth of 36 metres 
no solid foundation was found. Owing to the earlineSB of the 
hour nobody wa.s on tbe wharf, says the oorreapondent of the Timu, 
but had the disaster occurred during the day hundreds of lives 
would have been. lost, The damage is roughly estimated at 
£50,000. 

THE new flood channel which the Tham es Conservators 
have constructed through the lock island at Teddington, between 
the look and the weir t ~as formally opened by Sir Frederick Dixon­
H artland, M.P., on .Monday afternoon. The channel is 80ft. in 
width, and the sill is 6ft, 6in. below the highest flood water-mark 
of recent years, so that in the event of any abnormal rise in the 
river above the weir the water will pass away much more quickly 
than heretofore, and the flooding of the banks wt11 be propor­
tionately abated. A dense fog prevented the members of the 
Conservancy from carrying out their intention of coming by water, 
but tbig cleared away completely tefore the ceremony. 

I T is little more tha.n five year s since the Ordnance 
Department of I ndia was started on ita present lineP1 eays Jr.dia?t 
Enginemng, but already it can boast three moat important 
achievements :-(1) The introduction of steel manufacture by the 
Siemens procees, the furnace for wltich was first set up and success­
folly worked in the Cossipore Factory ; (2) the invention of the 
Dam-Dam bullet, which baa converted the Lee-Metford ri fle from 
a mere toy into the moat efficient weapon of modern warfare ; and 
(3) the manufacture of cordite. The aucceSB attained forma a very 
instructive example of the practical advantages to be derived from 
the application of highly specialised eoientitio training to the every· 
day work of Government officials. 

ONB of the most interesting of submarine craft now being 
equipped is that of Simon Lake, of Baltimore, des.igned to creep 
along the bottom of the ocean and find old wrecks, &c., eaya 
Fairplay. At a recent test abe remained two hours beneath the 
surface, and guests enjoyed themselves on board, smoking 
cigars, &c. The plan of communication with wrecks is in having 
the bow compartment ao filled with air that the air pressure will 
equal the pressure of water from the exterior and prevent its 
admission. Of conrae, only divers in their armour are to be in 
this air chamber. Some of them t ested it the other day, and eay 
that they kept the door open for half an boor from the VOS!el but 
no water entered , and tbns acceSB and £greta to the hull of 
the craft is easy. The vesgel is named the Argonaut. 

UP t o the end of last week statutory notice he.d been 
given by seventeen local authorities and others of their intention 
to apply t o the Board of Trade for P rovisional Orders under the 
E!eotric Lighting Acta, 1882 a.nd 1888, for power to produce atd 
supply electricity for lighting purposes. Since then similar notice 
bas been given by twelve other authorities to a similar Effect, 
namely, the Rural District Council of Chelmsford, the vestry of 
tbe parish of Marylebone, the Midland Electric Light and Power 
Company, Limited, for the borough of Royal Lsamington Spa, the 
Hastings Corporation, the Haworth Urbaa Distr ict Council, the 
W£ston-super·Mare Electric Light and Power Syndicate, the Crewe 
Corporation, the Lewes Corporation, the Gravesend Cor poration, 
the D.1rtford Urban District Council, the Aston Manor Urban 
District Council, and the B:r.tley Corporation. 

APART from the ordinary uses to which we are 
accustomed to see asbestos put, the Cape Asbestos Company, 
Limited, Minories, London, have made a departure in adaptiog 
their product to electrical purposes, Accumulator boxes for 
battery cells are made by them by a patent process from bh:e 
asbestos. Tbese have the advantage of being unbreakable, as 
compared with glaes or earthenware, while they are cheaper then 
vulcanite or ebonite. The boxes are made in various &izea as 
desired. The same material bas by a similar proceea been used in 
the manufacture of tubes for covering cables, both for und~rground 
and indoor work, any diameter desired being procurabl e. The 
material, it may be mentioned, allows of the tube being threaded 
for a joint the BRme as if it were iron. Yet another application cf 
the material in ita formation into sheets for insulating purposes for 
which it is made in all thickneesee. 

ToE casting intended for use at the Old L evel iron­
works, Brierley Hill, ae a steam hammer block, reached the 
vicinity of the works on Sunday. It began i ta j l umey more thaT\ 
three months ago from the dismantled works of the New Britit b 
Iron C:>mpany at Cradley Heath, It bad only t o travel about two 
miles as the crow flies, but the adoption of a cironitone route 
bec:\me necessary. While it was approaching a bridge carrying 
the highway over the Great Western line a t Ronnd 0 1lr, tbe 
company's officer interposed and refused to allow it to traverse the 
bridge. Ita great weight, nearlr 50 tons, did not, they said, come 
under the classification of ordmary t ra ffi c of the district, and 
might lead to au accident. On the other hand, it was contended 
that, though of exceptional weight, it was traffic which the 
company ongbt to provide for in an iron-making distriot. The 
oaetmg, after being stranded for weeks on the roadside, was at 
last drawn alongside a private railway of Llld Dudley's, and on 
Friday was loaded upon a special machine truck eent by the Great 
Western Company for tbe purpose. Oo S:1nda;v it was taken by a 
triangular route to a point near ita final resting place. As the 
t ruck and ita load we1gbed 70 tone, the utmost 'rigilance wa11 
exercised in paaeing over points and bridges, and an boor and 
t hree-quarters was occupied in the seven and a-half milea of metals 
traversed. All went well till almost tbe last moment, when, aa the 
bogie truck was elowly rounding a sharp ourve, a rail broke and 
the front pair of wheels of the truck left tbe metals. Tbis cot:· 
tingency bad been provided for, and powerful appliances were ueed 
to rai!e th e truck and get the displaced whe,ls on the metals again. 
This was done, and i t was decided b run the truck and its load 
into a siding, and there tranafer it to a carriage on which it can 
be drawn by a pair of traction engines into the works where it is 
required, A great number of people watched the traruit and 
arrival of the casting. 
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TO CORRESPONDENTS. 

* ~ • In ordtr to avoid trouble and conjilrion 111t ftnd it ncceua.ry to inform 
corrt~~ta that lttltra of inquiry a.cutf'tued to the public, and intmdld. 
for int.!rtion in thu column, muat in alt caata bt acannpanitd by a large 
en11dope l'gibly dirtcud by th' 111rittr to hiniJidf, and atamped, in ordtr 
tM.t anmera received by 1U 'nay be fOT1DardltL to their wtinatiO'I\, No 
notice can be taken of commu1~ication~ which. do not comply with thtae 
i"' true tiona. 

• • * .dll lettera intmdld for iNtrtion in THlt ENotNEZR, or containing 
queatunM, ahould be accO'Inpanicd by tht name and adclrtu oj the writtr, 
not neceuarily for publ;cation, llut aa a proof of good faith. No notice 
111ha~tr can bt ta.l:e11 of anonymou1 cO'ImnunicatiO'Itl. 

• • • w, camrot undertake to return drawing a or 'nanlLicripta ; w mutt, 
thm.fore, r~t COTTUl>Ondtnta to kup copiu. 

RE PLIBS. 

F. R. S. B. (Foul.sham).- Tho question is somewhat obscurely worded. 
We cannot pretend to settle what the author's meaning is. We bavo 
r.o doubt that he willsottle the difficulty at once U you will write to 
him. 

YouNO PLA'IER.-Tbero Ia no book which would teach you bow to value 
steatnships. To do that well requires a lUe'a experience in shipping 
matters. The only way to lc!ll'llis by enteriug the office of a ehipp1Dg 
broker. There is no rule; a ahip may change her vnlue many times in 
the co\trse of a year, nccording to the freight market and other varying 
conditions. 

INQUIItiBS. 
-

FLOW IN CA.'\ALS. 
81n,-Can any of your readers give m e a slmplo formuln or rulo for 

nscortaining what fall in feet per mile of length will produce 11 stated 
velocity In miles por hom·, in n canal of given matorial and dimensions ? 
The result of nny experience would be much appreciated. 

November 24th. READER. 

MEETlNOS NEXT W EEK. 
THll CIVIL AND MEOHANIOAL ENOIN&En,• SOCIE'I'Y.-Tbursday, Decem· 

ber 2nd, at 7 p m., at the Botol Victoria, NortbumberiADd-avenuo, 
Chari.ng Cross, S. W. Opening address by the President, Mr. B . Cownrd, 
C.E. 

THlt lNSTIT17TION OF CIVIL RNOINJ:ERS.-Tuesday, November !Oth, at 
8 p.m., Ordinary Meeting. Paper "On the Law of Condensation of 
Steam;• by Messrs. Hugh L. Cnllendar, ?tf.A., P.R.S., and John T. Nicol· 
soD, B.Sc. Friday, December Srd, at 8 p.m , Studonts' Meeting. Paper, 
" Permanent Way : its Construction a nd Relaying," by Mr. Grote Stir· 
ling, Stud. Inst. C. E. 

SooJETY OF ARTS. - Monday, November 20th, at 8 p .m. C:lDtor Lee· 
tures-" Gutta-Percha," by Eugene F. A. Obacb, Ph.D., F. C.S. Three 
lectures. Lectur e 1.:-The Raw Material-The year 1847-Early history 
and the Socioty of Arta-Ocneral properties and dlatlnction from 
caoutchouc-Bot9.Dical. derivation and geographical distribution-Expo· 
ditions In search of gutta trees and exper:lment:ll cultivation-Analysis 
of particular specimens and of various commercial brand~:-Exports 
from SinJtBpore, i.mporte into the United Kingdom, and fluctuntion of 
prices. Wednesday, December 1st, at 8 p.m., OrdiDary Meeting. Paper, 
"Tho American Bicycle-the Theory and Pra~tice of its Making," by 
Pro£. Leonard Waldo, D.Sc. 
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AFTER THE CONFERENCE. 

AT la.st the long talked-of ConJerence is a.n accomplished 
fact. In another place we give a. list of the names of the 
delegates. So far matters a.re proceeding smoothly. The 
masters are extremely firm, and they hold tha.t, being 
fi rm, they can best serve the interests of the men. Their 
contention is, indeed, that if the various absurd restric­
tions which a.re enforced by the New Unionism were 
removed, there would be more work turned out, better 
prices rea.li!;ed, a.nd larger wages paid; that, in a word, 
the men would be a.ble to ea.rn more money by far than 
ha.s been possible for some time pa.st. The masters a.re 
meeting the men in a. conciliatory spirit. As we have 
already stated, they a.re most reluctant to do anything 
which will break up the union, but it is not t o be denied 
tha.t much bitterness exists among some of the employers, 
who maintain that under the rule of Mr. Barnes they 
have been unable to make profits, give satisfaction to 
their customers, or enjoy life. 

It is not a. little suggestive tha.t the Federated 
Trades Unions round some difficulty in selecting 
representatives to attend the Congress. Mutual 
jealousy stood in the way. It was held that the Amalga­
mated Engineers were represented fa.r too strongly by 
ten delegates out of fou rteen, and finally Mr. Barnes ha.d 
to give wa.y and rest content with nine. It is worth 
notice that the leaders of the Amalgamated Engineers 
claimed t he larger representation on the ground that they 
had already financed the strike to t.he extent of £500,000. 
Possibly the world in genera\ will be told one day where 
this enormous sum came from, and how it wa.s spent. 
We hope for the best. Indeed, the lesson of the strike 
would be very incomplete if the certified balance sheet 
were lo.cking. 

It would be wholly without profit at present to attempt 
to forecast the result of the Conference ; but it is well to 
consider what the position will be after it is over. There 
a.re three possibilities. First, the Conference ma.y effect 
nothing. Secondly, the men ma.y obtain important con­
cessions from the masters; and lastly, Mr. Barnes 
may be beaten a.ll along the line. No doubt, in 
the latter ca.se, the men would return to work 
with all conceivable promptitude. Very large numbers 
of non-union hands have been taken on, and come 
what will, these men are sure of their berths. The em­
ployers are bound by every consideration of honour and 
morality to give them work. There is so heavy o.n a.near 
to be cleared off that it is probable room will be found in 
the shops for unionists a.nd non-unionists alike; if not a.t 
once, then a.s soon a.s the shops ha.ve been got into full 
swing ; but meanwhile the strikers feel not a. little 
natural anxiety a.s to their position. It may be, however, 
that a.s we have suggested, the Conference may end in 
nothing, and this is by far the most interesting aspect of 
the struggle. What, in such a. case, would ha.pp~n? We 
believe that the answer is simply that the strike would 
die a natural death. The mere flux of time and opera.· 
tion of the na.tura.llaws of political economy would bring 
the struggle to an end. In truth, if the masters only 
know it, they are in an impregnable po~ition. To by far 
the greater propodion of them it would mean little 
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more than a. large trade loss if they kept their works 
closed for another six months. They would, no doubt, 
have a very bad year ; but the stoppage does not mean 
ruin, or bankruptcy, or starvation. They have so much 
capital lying idle, or nearly idle; that is in the 
maio all. With the men the case is different. The 
strike is costing about £38,000 a. week. . This ~s 
found in largo part by the very heavy leVIes patd 
by the hands who a.re a.t work. So far as the union 
is concerned, these men become fewer every day ; and the 
collapse of the Conference would no doubt be followed by 
the closing of a. large number of shops now open, a.nd a. 
further diminution of the levies. It is by no means 
easy to get a.t the facts, but it seems that the number of 
Amalgamated Engineers drawing strike pay is diminish­
ing. If this be true there is, of course, but one explana­
tion- men a.re breaking a. way from the union and returning 
to work. The weakness of the union is that it represents 
so small a. fraction of the whole population of the British 
I sle.i ; about one ma.n in one thousand inhabitants is on 
strike. We speak now of the engineers only. In a country 
like this, where soma.nyaredevoted to mechanical pursuits, 
there ought to be sma.ll trouble in getting a. second man per 
thousand to take the place of the strikers. No doubt this 
substitution of labour would ha.ve taken place wholly 
instead of in part, long since, but for the militant action of 
the strikers. But picketing cannot go on for ever. All 
the o.cquired experience of past strikes shows that they 
tend to die out. The strikers in any one town drift by 
degrees into other t owns and find work. Some years a.go 
a. very important strike t ook place in the Midlands ; it 
lasted realJy for a. couple of months-nominally it was 
not over for a year. But all the works were fully em­
ployed, and the masters carried on their operations. In 
process of time just the same thing would occur with the 
present strike. An access of cold weather and difficulties 
in getting strike pay would settle the whole affair before 
the year is out. 

We have yet to consider what will happen if the men 
win. One of the first results would no doubt be the 
closing of a. number of the smaller shops, a.nd a.n entire 
reorganisation of those which remained. So far as the 
men are concerned, however, all this is of secondary 
importance. What they will have to consider is the 
pecuniary position of the union. Men ha.ve complained 
bitterly ofthe grievous burthen la.id on them by the New 
Unionism. When asked why they do not break away from 
the Society, they reply tha.t by doing that they woulcl 
lose a.ll the money they had paid in for years to provide 
for their old a.ge, to support them when out of work, and 
to bury them when dea.d. This argument can no longer 
prevail. The whole of the accumulated fund of the 
Society has been spent, a.nd the union is heavily in 
debt besides. At this moment there is no available 
benefit fund whatever. If the men break away from Mr. 
Barnes they will be no worse off tha.n they are now. 
Possibly they will be better off; because it is rumoured 
that one of the first steps to be taken by the leaders, 
when work is resumed, will be to impose an enormous 
levy to, in part at least, replace the benefit funds. 

The best thing about the Conference is that it will 
secure a. free interchange of opinions and information . 
.But the benefit will be largely neutralised unless the whole 
of the discussion is ma.de public. The meetings will take 
place behind closed doors, but this would not prevent the 
subsequent publication of the proceedings. Mr. Barnes is 
understood to have sa.id tha.t district officersha.veinterlered 
in an unauthorised way with shop management. He will 
now have a.n opportunity of learning facts concerning which, 
for a. man in his position, he seems to be strangely ignorant. 
We have repeatedly pointed out in these pages that much 
trouble and friction would be avoided if the masters 
would take pains to keep their men better posted up 
about the course of trade ; a. subject concerning which they 
are, as a. rule, totally ignorant. A working boilermaker, 
for example, ca.n, if he will take the trouble, easily enough 
work out for himseU the cost of t he materials, plates, 
rivets, angle irons, &c. , of, say, a. Lancashire boiler. The 
cost of labour he ought to have a.t his fingers' ends. 
He finds such a. boiler " listed " a.t a price which 
apparently leaves a.n enormous profit, and be grumbles 
accordingly. It would be worth while t o explain to 
such a. man some of the facts anent discounts, 
agencies, general charges, freighta.ge, bad debts, long 
credits, and so on. H e would then see the whole matter 
in a. different light. The roasters in the first instance 
refused to discuss the eight hours question a.t all a.t the 
Conference. They ha.ve given wa.y on this point, and 
wisely, we think. It is impossible to consider the length 
of the day and its effect without putting before the union 
delegates facts of which they a.re, we believe, quite 
ignorant. The diffusion of knowledge cannot fail to be 
useful. 

PBRli1ANENT W A Y-BRITISR AND AMERICAN. 

Two articles have appeared in the columns of the 
Pall Mall Gazellt', one on September 17th and the other 
on Octo~er. 26th. They attack the permanent way of 
Great Bntru.n, a.nd assert that the railroad track used in 
the United States is very much better. That tro.cl<, as 
no doubt most of our readers are aware, is almost identical 
with a syatem of construction long used in this country, 
and given up fina.lly because of its defects. A flat- footed 
or Vignoles rail is secured to transverse sleepers or 
"ties" by spikes. Very great care is taken to support 
the weak joints by more or less elaborate clamps or fish­
plates. A large number of sleepers is used; they are 
pitched about I Sin. apart, centre to centre; and being 
wide, the wooden portion of a.n American railway has, not 
inaptly, been compared to a. dec), laid on the ballast. We 
are assured by our contemporary that it is only in this 
way that a rea..lly first-class road ca.n be made; and that 
our road is peculiarly bad because we use chairs. There 
a.re, however, t wo Ia.cts connected with the American 
system that present great difficulties to English engi· 
~eers . The fi rst is the enormous outlay which would be 
mcurred were such a road made in E ngland. where 
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t leepers cost from Sa. 6d. to 5s. each, as against ls. to 
ls. 6d. each in the United States. The sec01:d is, tha.t 
railway men here have not yet found out how to keep in 
order a track with the sleepers so close together that 
they cannot be properly packed. Perhaps in this matter, 
as in many oth ers, climate has an important influence ; 
and packing is not required in the United St ates to any­
thing like the extent it is needed h ere. 

Our contemporary takes the ground that derailments 
which have occurred in this country plainly indicate the 
defective character of our permanent way. A derailment 
at any place outside a station yard is so rare an event 
with us, however, that it may be regarded as miraculous. 
It is something contrary, if not to the laws of nature in 
ftenera.l, at least to the laws of railway nature in particular. 
During the last two years there have been five cases 
wherein a. passenger train has got off the metals. These 
occurred at St. Neots, Little Bytham, P reston, 
Welshampton, and :Mayfield. We have refrained from 
comment on the articles in the Pall Mall Gazette until 
we were in possession of the Board of Trade report on 
the Mayfield accident. T hat has just been made public, 
and we learn from it, as we expected, that the super­
structure of the permanent way had nothing whatever to 
do with the accident, which was due to driving the train 
at t oo high a. speed over a. curve on an embankment 
composed of chaJk ; a. na.tura.lly treacherous materiaJ in 
wet weather. It will be well to state the facts as given 
in Lieut.-Col. Addison's report first, and then to return to 
the consideration of the relative mer its of English and 
American permanent way, in so far as the safety of the 
travelling public is affected. 

The Eastbourne and T unbridge Wells Railway is partly 
a single line, forming a. portion of the system of the 
London, Brighton, and South Coast Company. The 
section between Hailsham, three miles north of Pole· 
gate, and Eridge, with which a.lone we have to do, was 
opened in 1880, t he permanent way consisting of 78 lb. 
steel r .1ils, in 21H. lengths, carried in cast iron chairs, 
weighing 38 lb. each, fastened to 9ft. by l Oin. by 5in. 
r,leepers by three hollow trenails and spikes. There were 
fight sleepers to each rail length, laid 2H. 2in. apart at 
1 ho rail joints. The rails were fished at the joints with 
fish·plates weighing 23 lb. per pair. The bottom ballast 
is stated to have consisted of chalk and the top ba.llast 
of shingle. From Polega.te to Horebam-road, Bt miles, 
the line presents no speciaJ features which need be re­
ferred to, but from the latter pla~e to Eridge, 12! miles, 
I here are numerous Ehort reverse curves and steep 
gradients a.lternately rising and falling. The a.~cident 
occurred at a place known to the railway men as Tooth's 
Bank, where the line is ca.rried on an embankment, at 
the foot of the falling and rising gradients of 1 in 50, and 
where the line is on a curve to the right of 24 chains 
radius. The train consisted of six coaches, drawn by 
one of :Mr. Stroudley's four .coupled tank engines, weigh· 
ing about 38 tons. The centre of the boiler is 6ft . llin. 
above the rail level. The four coupled wheels are 5ft. 6in. 
in diameter, and the trailing wheels 4ft. 6in. The totaJ wheel 
b!!.se is 15ft. The engine and coaches were a.ll in perfect 
order, and the engine was running chimney first. The train 
left the rails, and one carriage rolled down the embank­
ment. The driver was killed on the spot, and the fireman 
was badly cut about the bead, yet with a courage worthy 
of all praise lent va.luable assistance until be fainted. 
Some thirty passengers complained of more or less serious 
injury. H was a. bad accident beyond a.ll question. 
Colonel Addison carried out a very careful inquiry ; we 
need not reproduce the evidence. His conclusion is 
given in the few following words:-" I can have," be says, 
'' no hesitation in attributing the accident to the combi­
nation of a. comparatively high rate of sreed with a rough 
r\:lad." 

Let us see what this means. It is not disputed that 
the sleepers were quite sound, the rails in capital condi . 
t.io~, and the cba.~s well secured to the sleepers, the 
key10g was all r1ght, the permanent way inspectors 
appear to have done their duty efficiently. The weak spot 
in t he whole system is the material of the embankment. It 
h suggestive that one witness stated that gravel was not 
nsed on 1 be embankment as ballast because it was too 
heavy. Such a. road required constant attention to keep 
it in order, and no doubt it was on the whole well looked 
after. We gather from Colonel Addison, however , that 
the cant of the curves was not properly maintained. 
He states that be found the super-elevation of the outer 
rails of the curves to be very irregular, which should not 
be the case, and which would go far to account for the 
oscillation complained of when trains run a.t all fast. 
I mmediately before that part of the embankment on 
which the accident took place, where the line is on a. 
curve of 24 chains radius, the super-elevation of the left­
band rail dropped from 2-!in. to ~in.; at the same spot, 
the roa.d was found-after t be accident-to have 
been pushed out, towards tho outside of the curve 
about lin. in four rails' length, but it is possible that 
this displacement was caused by the wrecked train. 
We have in all this not one scrap of evidence that the 
catastroph e was due to defective permanent way. No 
doubt the torrents of rain which had fallen about the end 
of August bad much to do with the sinking or weakening 
of the road. Colonel Addison points out that the defects of 
the line a re mainly due to the original trace. In a word 
it is a. cheap line, and a.ny alterations in the curves, &c.: 
would entail e. very large outlay-more, no doubt, than the 
traffic justifies. The proper way to prevent accidents in 
future is to treat the line with a. due regard for its 
d~ficiencies, and allow more time for traversing the 
d1stance between Heathfield and Mayfield. Obviously 
no deductions whatever bearing on a. first. class main line 
co.n be drawn from events taking place on a cheap branch 
road such as this. 

. Going back now to our contemporary, we would ask 
h1m to compare the number of derailments which occur 
in the United States in a. single month with those which 
taking place in this country, be considers sufficient t~ 
condemn our syst(m of conetruction . Tn the month ~f 
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September alone no fewer than 70 cases of derailment 
occurred in the United States. and of these we are told 
that 23 were "unexplained." Even after we have made 
due allowance for the enormous mileage of the United 
States, 28 unexplained derailments in one month do not 
speak very well for American permanent way. The 
average in this country is 2 · 5 cases per annum, against 
276 per year in the United States. Again, let us see how 
far the English cases, few as they are, bear out our con­
temporary's contention. We need not again refer to the 
Mayfield accident. At St. Neots the train leH the road 
because it broke a rail- a. most common event, we. may add, 
in the Gnited States. At Bytham an express train left 
a curve because the inspector of permanent way a.llowed 
it to run at a. very high speed indeed over a portion of 
the road which bad been relaid. The ba.llast had not 
been properly consolidated. It was due to an error of 
judgment, and not in any way to the system of construe. 
tion. The Preston accident had nothing whatever to do 
with the construction of the permanent way. A curve 
in the station-yard was passed over at 50 miles an hour 
instead of the 10 miles an hour proper to the locality. 
In the Welsbampton accident two heavy goods engines 
were hauling a. passenger train over a. bit of road out of 
order. 

It would extend this article to an unreasonable length 
if we proceeded to consider in detail the relative merits 
a.nd demerits of Banged and bullheaded rails. T hat we 
may do at another time. Our object at present has been 
to show that, in so far as derailments are concerned, the 
rail way track of Great Britain is in no way inferior to 
that of the United States. Questions of excellence or 
the reverse, of goodness or badness from other points 
of view, have comparatively lit~le interest for the 
public for whom the Pall Mall Oa:rette exists. It will be 
admitted that safety is the first consideration. All the 
rules and regulations of the Board of Trade have that as 
their paramount object. The general public may rest 
content. It seems to be impossible to produce a system 
of permanent way which, judging from experience, sba.ll 
be safer than that which is now and has been for years 
past in favour in t his count ry. Nothing in the United 
States is better in this respect. The weak epot in our 
railway track is beyond all question the ba.lla.st. In 
many places railways were made in the good old times 
without sufficient money and without enough knowledge. 
But it is good and pleasant to know that in this respect 
improvements are b~ing effected daily. The risks caused 
by defective ballast would not be diminished by the 
adoption of more sleepers, but rather perhaps augmented, 
because of the dHficulty of packing up, and so maintaining 
the level of the read. 

SUDDENLY I MPOSED LOADS, 

IT is prelty genera.lly admitted tha t the effect of a 
suddenly imposed load is twice that produced by the 
same load quietly or statically applied. In accepting this 
statement and in applying it t o the structures under their 
charge, bridge engineers take it for granted, in other 
words, that a. live load produces twice the stress 
that is caused by a dead load of the same amount. While 
tacitly conceding the first statement, it may be remarked 
that the truth of t he second has been seriously questioned 
by experienced and competent authorities. They do not 
r~ject the actuaJ principle, but maintain that it does not 
apply to moving or live loads passing over bridges at 
different velocities. That an engine and train rapidly 
traversing a bridge is a live load no one will deny; but 
before it can be said to act in the manner assigned t o it 
there are one or two disputed points to be considered. In 
the first place, is a. load moving over a bridge, such as the 
one instanced, a suddenly imposed load ? I s it an axiom 
in kinematics that it should be so, necessarily and uncondi­
tionally, or shall we rest content with granting that under 
certain adverse circumstan ces it might become so ? The 
other point to be kept in view is, to what extent does a. 
live load act as an absolu te dynamicaJ or impactiYe 
agent ? It is obvious that however quickly an engioe 
and train may rush on to a bridge, t.ome little time must 
elapse before it is distributed over the wbo:e span, or at 
least over as much of the span as it can cover. Again, 
directly the leading wheels of t he engine clear the abut­
ment and impinge upon the superstructure itself, the 
efi'ect is felt throughout the whole length of it, and at the 
further end, a few seconds probably before the load 
becomes imposed upon that part of the bridge. Assum­
ing a. train running at about fifty miles an hour, it would 
require nearly three seconds before it would t raverse a 
bridge 200ft. in spa.n. This can hardly be called a 
r.ud~enly !i'Pplied load, and in o.ny case, except for fJ:ltl.DS 
of d1mens1ons so small tbat they are not worth considera­
tion, the load of a. moving train may be fa irly expressed 
as one gradua.lly applied: quite distinct from a. static load. 
and yet not possessing all the properties of the genuine 
impact;, shock, or blow, a ttendant upon falling weights. 

Apart from accidental and unfavourable circumstances 
due to e.n inferior and poor permanent way, badly 
balanced drivers, defective designing, a.nd other causes­
all preventable- there is nothing to interfere with the 
smooth, even passage of a. tro.in over a bridge of any span 
at almost. any. reasonable velocity. Practical men, 
regular bndge mspectors, have expressed their opinion 
that the mere passage of a. train at a. high speed over a. 
small bridge does not, pe1· sc, cause any appreciable 
augmentation in the actual stresses set up in the different 
members of . the structu;e by t~e same load moving 
slowly and le1surely. W1th a br1dge, road, and rolling 
stock, all in first-class condition, it is probable this 
assertion is very near the truth, but not otherwise. 
With a. road in perfect order there can be no real 
vertical impact in the proper sense of the term. 
There is no doubt some force in the contention, although 
we really know very little about it, that it takes time for 
t he stresses to be brought to their ma.>.:imum amount 
upon .all parts of e. bridge, a.lthough some parts are un· 
questionably stressed proportionally heavier than 
o\he\'9, Oa9 Qr two experiments appenr tQ confirm tbia 
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time theory . For instance, an engine and train were 
brought to rest upon a bridge of 110ft. in span, and after 
a short interval the deflection was observed. Subse· 
quently the whole load was made to traverse the bridge 
at different rates of speed, and when the velocity was 
some thirty-two miles per hour the deflection dropped t o 
50 per cent. less than what it was when the same 
load was at rest on the structure. It may be mentioned 
also that the experiments conducted many years ago on 
the Ewell Bridge proved tha~ the central deflections in· 
creased but very slightly with an increase in the speed 
of the moving load. Some of these deflection tests 
plainly indicate that for br idges of certain spans, and 
presumably for train loads of certain weights, there is a. 
velocity which, though not itself the me.ximum, yet 
causes the maximum deflection. I n one experiment a. 
speed of twenty. four miles occasion ed a deflection nearly 
double that due to the same load 1:1tatica.lly imposed . A 
velocity of forty-five miles per hour reduced the deflec· 
tion produced by the dead load to nearly one.balf, and 
with speeds less than the first the deflections varied 
roughly approximately with the rate of speed. 

Even if impact in the strict sem:e of the term be 
denied to the description of live loads we have been con· 
sidering, there is no question but that their action is dis­
tinctly of a dynamicaJ character. Concerning the effects 
of this action exercised by moving train loads, nearly 
everything bas yet to be learned by e!jgineers. We have 
no means of estimating the dynamic action of live loads 
on railway bridg~s; that is, it is impossible at present to 
fix any rule or formula which will express with any 
approach to accuracy the relation existing between the 
effects of a live load and what is termed its equivalent 
dead load. Such equiva.lent loads h ave hem ca.lculated, 
and are used, but they are based upon assumptions which 
are little better after all than guesses, and guesres are 
dangerous things to indulge in when railway bridfte build· 
ing is called in question. E xperiments, test s, and obser· 
va.tions on bridges already con structed will help us, no 
doubt, a. little, and would help us a. great deal more if the 
different results were not unfortunately so frequently a.t 
variance. While there is no difference of cpinion among 
en gineers respecting the necessity of making rome a.llow­
ance for the dynamic effects of a. moving load, they are 
by no means at one, regarding tither the amount t hat 
should be allowed, or the manner in which the bestowal 
cf it should be 9Ajcsted. Some provide-or rather, 
attempt to provide-for the ever·varying and eccentr ic 
conditions of live loads, which are not susceptible of 
scientific treatment, by the addition of certain percentages. 
having very rcanty, if any, ratioLal bar.is, to the live load 
stresses. Now static stresses or the effects of static loads 
can be ca.lculated, but the dynamic effects of live loads 
cannot. A static stress may be defined as tba.t caused by 
the imposition of a load EO gradually applied as not to 
be accompanied by any perceptible velocity or appreciable 
momentum or vi.s viva. A dynamic or impactive stress 
is strictly due to the force of a blow or shock, the static 
weight of the moving or falling body itself contributing 
but little to the result, or the momentum, which are 
nearly all produced by the velocity at which the body is 
moving. It is clear that a live load, as already stated, 
occupies an intermediate position somewhere between 
these two extremes, without adequately repreEenting th e 
one or the other. 

Some finality, at least so far as rafety is concerned, in 
treating of the effdcts of live loads, might be arrived at 
were it not for the great diversity in the percentages 
suggested, which range, according to the span of the 
bridge, from a. very trifling amount to 100 pH cent. 
B.v some authors and authorities the percentage to l:e 
added for bridges of 20ft. span and under should be 
25 per cent , and increased to double that value for 
la rger spans. Others advocate an a llowance of not less 
than 50 per cent. for a.U railway bridges, irrespective o£ 
length of span. As it is fairly well established that the 
dynamic effect of a moving load varies with the length of 
span and the speed of the load, it is but reasonable that 
the percentages, or coefficients of impact, as they a re 
otherwise called, should vary a.lso. According to the 
type and design of a bridge, so will it be di fferently 
affected by the live loads traversing it; and to meet the 
requirements of open web structures, which, unlike their 
solid-sided brethren, are subject to secondary streeses, it 
has been proposed to adopt an additionaJ coefficient of 
impact equal to one-fifth. Some years ago the French 
Government authorised the substitution cf a.n equivalent 
uniform load for the live loads running over railway 
bridges. With a range of span frcm lOft. to 500ft. the 
allowance made varied from 7000 lb. to 2000 lb. per lineal 
foot. What are really needed in order to institute a fair and 
to some extent a trustworthy comparison respecting the 
separate action of live and dead loads are more experi­
ments upon actual structures, with a view of ascertaining 
the stresses to which the individual members o£ the 
bridge are exposed. Experiments of this nature, bow­
ever, take the form of tests, and railway companies very 
natura.lly object to these inquisitorial trials of their 
works and ways when they ha.ve once successfully under· 
gone the scrutinising ordea l of the officia.ls of the Board of 
Trade. I t is no doubt a matter of regret that we are 
not in possession of more accurate information regarding 
our subject, particularly when it is known that some 
rather lightly.constructed bridges have given better 
results than the more heavily and rigidly built-up speci­
mens. On the other band, it is gratifying to learn that, 
so far as safety is concerned , the imperfect methods used 
err upon the right side. 

GERMAN RAILWAYS IN AFRICA. 

A FRICA is not the easiest country in the world in which to 
construct a. raUwa.y, and perhaps the Germans are not mu:lh 
to blame that grea.ter progress has not been mo.de with 
Ura.mbara line on which they are engaged. This is a mo~re 
gauge line, and 16~ kUo. rt.lls were orginally laid, but ha~ing 
bsen found too U&bt the)' are beina repla.ced, we undera,ani 
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by a heavier make. Sleepers are, of course, the greate~t 
trouble, as they always have been in countries where tropical 
weather, hardy vegetation and white ants abound. Mangrove 
wood bas been tried, but bas proved of small durability, and 
experiments are now being made on wood, probably man­
grove, soaked in carbolineum. This treatment it is hoped 
will have the desired effect. Metal sleepers would be used if 
it was not for their great cost which the company is not in a 
position at present to support. A new railway is shortly to 
be commenced, when the Bill is passed by the Reichstag, con­
necting the lakes with the sea. It is worth mentioning here 
that great t rouble has been found in road-making, as even 
macadam is rapidly covered with vegetation of various sorts. 
The natives, too, have no consideration for the road-makers, 
but adhere to primeval habits, and by walking always in 
single fi le, maintain only a narrow path. We imagine this 
must b3 almost a unique experience in the construction of 
roads. Wheeled vehicles are almost unknown. 

Y.ERA CRUZ RARDOU U. 

TuE great harbour works at Yera Cruz, which we men­
tioned some time ago- Tu g ENoumER, March 5th, 1897- in 
connection with a 40-ton Titan crane of special design, made 
by Messrs. Stothert and P itt, for the contractors, Messrs. S. 
Pearson and Son, are making rapid progress, and it is antici­
pated that the harbour will be complete in less than two 
years from the present time. The work involves the con­
struction of three large breakwaters :-(l) The north-west, 
running from the mainland to t he island of San Juan de 
Ulua ; (2) the north-east, running from tho island towards 
the Lavandera Reef; and (3) the soul h-east, running from 
the mainland to the L avandera Reef. Between the ends of 
the north-east and south-east breakwater a channel 260 
metres in breadth will be left for t he entry of shipping into 
the harbour. The first breakwater, which is 1000 metres in 
length , is complete to 12ft. above water level ; of the second, 
which will be some 25 per cent. shorter, about 60 metres is 
complete ; and the rubble mound for the third, which is 
nearly as long as the first, is already laid. Besides this, work 
has also been commenced on the deep water quay, which will 
be 1246H. long by 328ft. wide, with 33ft. of water alongside at 
low tide. This it is hoped to finish within the next eighteen 
months, and a ohannelleading to this pier will be dredged to 
the depth of 33ft. The new Customs steel jetty is well under 
way, and will be completed within the next four months; 
it will be 500ft. long, with a width of 74ft., and will have 28ft. 
of water alongside. 

RoY.\L At.RICULTURAL Saow, 1898 -A s~Jection Committee of 
the R:>yal Agricultural Society, con&iating of Earl Spencer, presi­
dent ; Hon. Cecil Parker, bon. director of tbo R:>yal :::lbowyard ; 
Sir Jacob WilBon, Col. Sir Nigel Kingacote, &c. , have this week 
visited Birmingham on the invitation of the Corporation, and have 
selected }'onr Oaks Park, near Birmingham, aa the site for next 
ye&r'a exhibition in place of Maidstone. The alternate site offered 
was Perry Park, bot tbongb this site is nearer the city the land 
lies much lower than Fonr Oaks, and the approaches are by no 
means so convenient. The }'onr Oaks site it both high and dry. 
It may now be taken for granted that this will be the selection for 
the 1898 show. The show will be held between Monday, June 
20th, and Friday, Jane 24th, inclosi•e ; the implement yard will 
be Open OD the previODS S~torday, June 18th. The final date fCJr 
the entry of implements for exhibition will be Tuesday, March 
16th. Post entnea may be tendered np to Friday, Aprill&t, at 
double feea. 

CAl\11\IELL 4IN. AH~10UR. 

WE give herewith a copy of two official photographs of 
Gammell 4in. armour plates tried on board the Nettle on 
October 6th last. The attack was made by Palliser Sin. 
projectiles, each weighing 50 lb. Three rounds were fired, 
the first with a striking velocity of 1406 foot-seconds, and 
striking energy 685 foot-tons, the second and third each with a 
striking velocity of 1750 foot-seconds and striking energy of 
1062 foot-tons. The plate measured 4ft. by 4ft . by 4in., and 
probably weighed a little over a ton. The theoretical perfora­
tion of the second and third rounds would bs, by Tresidder's 
formula, 88in. of iron, making the test one calling for a 
resistance to perforation or ngure of merit of 2. 2, that is, the 
plate to resist the perforation of 2 · 2 its thickness in iron, and 
a striking energy or shock per ton of 905 · 3. This, however, 
is dependent on the power of the projectile to hold together ; 
and seeing that it is a Palliser projectile, the test is greatly 
discounted. On the other band, the fact that the projectile 
is of a calibre exceeding the thickness of the plate, is to be 
borne in mind. On the whole, the teat cannot be compared 
in severity with that to which the 6in. plates are subjected. 
The fact that the test is not a severe one, however, does not 
prevent its being sufficient to show that the plate is excel­
lent. Judging from the photographs, it could well have 
borne a much more severe a ttack, for t he projectiles have 
been shattered against the face with very little effect, and 
we may expect that, this being so, the standard may 
be raised in time. This plate, in appearance of face 
resembles others made on the latest processes, and may be 
taken as a sample of the armour turned out by Messrs. 
Gammell on their application of the Krupp and other patents 
secured, that is, modified by their own experience and system 
of working. 

On the same occasion was tested an admirable 6in. plate, 
which we do not give, simply because the result closely re­
sembles similar plates recently attacked, and illustrated by 
us in previous numbers. 

THE STRIKE AND LOCK-OUT. 

and general engineers, Leeds), Mr. John Laird (Messrs. J. 
L aird and Co., Limited, shipbuilders, Birkenhead), Mr. S. R. 
Platt (Messrs. Platt Brothers and Co., Limited, machinists, 
Oldham), Mr. R. Sinclair Scott (Messrs. Scott and Co., ship­
builders, Groonock), and 1\Ir. Alennder Siemens (1\Iessrs. 
Siemens Brothers and Co., telegraphic and electrical engi · 
neers, London). Colonel Dyer has been elected to preside 
over the employers' section at the conference. 

The men will be represented by Mr. George N. Barnes 
(general secretary of the Amalgamated Society of Engineers), 
Mr. Alfred Sellicks (chairman of the Executive Council), Mr. 
George Ferguson (organising delegate of the Engineers' 
Society for Scotland), Mr. F rank Rose (organising delegate 
of the Engineers' Society for the Nor th-West Coast district), 
Mr. J ames Ratcliffe (organising delegate of the E.ngineen,' 
Society for the North-East Coast district), Mr. John Whit­
taker (organising delegate of the EnRineers' Society for the 
Manchester, Oldham, Bolton, &c., districts), Mr. Alfred 
C:olightly (Executive Council of the Engineers' Society), Mr. 
Albert Taylor (Executive Council of the Engineers' Society), 
1\Ir. J. Hooson (Executive Council of the Engineers' 
Society), Mr. Albert Bigby (organising delegate of t he En­
gineers' Society for t he London a.nd South of England dis­
tricts), Mr. James Shea ( United Society of Smiths and 
Hammermen), 1\Ir. W. Craven (London United S::>ciety of 
Brass Finishers, engineering section), Mr. James Swift 
(Steam Engine Makers' Society), and 1\Ir. Councillor M. 
Arrandale (United Machine \\orkers' Association). Mr. 
Alfred Sellicks was appointed to preside over the men'd 
section at the conference. 

At the close of the fi rst day's proceedings the following 
statement was han ded to the press :-"The conference, after 
the opening preliminaries, at once passed to the consideration 
of the agenda as set forth in the basis of conference mutually 
agreed upon. The first subject which fell to be taken up was 
the employers' freedom of management. The employers 
embodied their definition of this iu a resolution, which was 
banded to the other side for consideration. The Affiliated 
Societies' representatives submitted an amended resolution. 
This was discussed, and a further proposal was made by the 
employers, which was under discussion when the conference 
adjourned for the day. The terms of the respective proposals 
are not given, as the subject is still under discussion." 

Yesterday morning the time of the Conference was entirely 
taken up again with the consideration of the same clause, 

'namely, the employers freedom of management. The pro­
ceedings appear to have been of a very amicable character. 

TBE event of t he week in London is t he conference which 
began at the Westminster Palace Hotel at 11 o'clock on 
Wednesday. No reporters are admitted. The proceedings 
will be kept strictly private for the present. The following is 
the complete list of the employers' representatives who will 
attend the conference :-Colonel Dyer (Messrs. Armstrong, 
Whitworth, and Co., shipbuilders, machine gun manufac- Considerable attention, writes our Birmingham oorre­
turers, and gener!U engineers, Elswick and Manchester), Sir spondent, has this week been drawn to some statements 
Benjamin Dobson (Messrs. Dobson and Barlow, engineers, which have been made by the New Conveyor Compa.ny, 
Bolton), Sir Benjamin Browne (Messrs. Hawthorne, Leslie, Limited, Smethwiok, regarding the effect of the strike upon 
and Co., Limited, Newcastle), Mr. C. E. Allan (Messrs. Work- its shops in the purchase of foreign machines. The com­
man, Clark, and Co. , Limited, shipbuilders, engineers, and pany communicate :that to equip the new works which it 
boilermakers, Belfast), Mr. George Clarke (Messrs. George bas built at Smethwiok, it placed orders in the month of 
Clarke and Co., Limited, marine engineers and boilermakers, May with engineering firms at Halifax, Manchester, and 
Sunderland), Mr. John Donaldson (Messrs. Thornycroft and Sowerby Bridge for lathes, wood-working machinery, &o. 
Co., Limited, shipbuilders and engineers, Chiswiok), Mr. The str1ke supervened and the firms returned their orders. 
W. H Ellis ( ~fessrs. John Brown and Co., Limited, steel and It was imperative that the company should obtain a few of 
armour plate manufacturers, Sheffield), Mr. A P. Henderson the machines, so it vieited Germany, and any official of 
( Messrs. D and W. Henderson and Co, Limited, ship- the Amalgamated Society of Engineers can, it observes, 
builders and marine engineers, Glasgow), Mr. George Jessops look at the German machines on any day they care to visit the 
(Messrs. Jessops and Appleby Brothers, Limited, en~ineers works. It is stated thattheyare "equal atltasttoEnglitbmoke 
and boilermakers, L9iceater), 1\fr. J . Hawthorn Kitson and 20 per cent. cheaper." It was with great reluctance that 
(~Iesers. Kitson Bro•hE r?, Limited, locomotive engine mak9rs 1 the company decided to meet its most pressirg wants with 
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German m &ohinery, but it w&s neoesnry in order to hold 
their m&rkets ag&inst foreign oompstUion. Mr. Gilbert Little, 
the m&n&ging director of the oomp&ny, st&tes tb&t wh&t the 
tr&de union le&ders o&ll the " bogey of foreign competition " 
is no bogey, but is in &n a l&rming m&nner getting d&ily more 
widespre&d ~tend &otive. And this is beoauso E nglish work­
m en, through the levelling r ules of the New Unionism, arc not 
now aa • body in front in the m&tter of effort to produce Ito 
paying output for Ito given w&ge. If the system of "the lo&st 
work for most money " id not &b&ndoned by the engineers 
&nd by men in &llied tr&des, the country as • m&nu faot uring 
n&tion must, be deol&res, recede in the raoo. H e observes 
further , "I suppose if J a.mes W&tt, who &ttained the crowning 
of eJl distinctions in the engineering t rade, c&me to Birming­
h&m age.in, the New U nionist offici&ls would not let him 
oper&te a machine." Messrs. Humber and Co., of Coventry, 
the well-known light engineering firm, have this week held 
their annual meeting, when tho ohe.irm&n ste.ted the.t they 
had been existing for ten years, and there had been ten years 
of almost invariable peace and harmonious rel&tions with tho 
workmen, so that the s trike in the engineering trade brought 
to tho directors a vast amount of thought and & great 
responsibility. H owever, by t he un~tonimous vote of tho 
Board , the directors decided to join the E mployers' 
Federe.tion, ~tend t o cast in their lot with the masters 
throughout the country. N ecessarily, work to a largo 
extent had been stopped and still was so. They had no 
feeling e.bout t rades unionists. For years they had had 
bot h unionists and non-unionists in their shops, and h ad 
never attempted to put down lre.des unionism. Fodunately, 
however, for them and for E ngland, • c:>nforenoe was being 
held , which t hey hoped would restore ho.rmonious working. 
This oes~ation of work had given tho directors time for 
reflection, ~tend the result, they hoped, would be that the 
works would be still more efficiently conducted. This week 
a circular has been issued to the minerJ o( Cannock Chase 
from the headquarters of the Miners', E nginemen's, ~tend 
Surfacemen's Association, stating that it has been decided to 
make & special appeal in aid of the looked-out engineers. The 
Minors' F ederation of Great Britain, it is pointed out, is 
giving the men £200 per week, Yorkshire £ 100 per week, and 
every other dism ot Is making special grants. The C~ton.nook 
General Council, in addition to paying Ito sb&re of the levies, 
has gr~tonled £5 per week for the last five weeks, but in view 
of the fact th&t such a vast body of people has to be sup­
ported, it is felt that a special effort ought to be made. 

Our Manchester correspondent writes :-Wit.b the prlnoipa.l 
official local representatives of both the fedemted employers 
a nd the t rade union orgo.nieations for tho present engaged at 
the conference sittlng in L ondon, thare is necessa rily very 
little of special importance to report from this district, 
except that evidence continuos to be accumulated with regard 
to restriction of output and interference with workshop regu­
l&tions &s practised by t he engineering trade union societies, 
and if eJl the cases that so fa.r have been brought forward are 
t o be dealt with by the conference, the proceedings are not 
unlikely to extend over a consider&blo period. A further 
series of examples of restriction a.nd interference has been 
issued this week by the Employers' Federation, &nd this 
includes additional oases in this district which it may be 
interesting to summ arise. One M~tonohester fum who have 
had much difficulty with the Amalgam&ted Society of E n­
gineers in connection with piecework, write that they believe 
individual members of the above Society, who had strong ob­
jections to piecework, but did not like to assert it personally 
when their fellow-workmen were agreeable, have continually 
reduced their &otual output, either for the purpose of getting 
adv~tonce in prices, or to discredit the piecework system. J ust 
before the strike t his firm was informed by men with whom 
they remonstrated for a falling off in output, t hat they b&d 
received Instructions from the Society not to earn m oro at 
piecework than the equivalent of the slandard wage, the 
effect being to reduce the total output by about 30 per cent. 
Another local fi rm made proposals to their men anent piece­
work prices, and payment of foremen's wages out of same, 
wbioh were accepted by them, but vetoed by the A.S.E. 
officials, whoEe object was to force upon the firm a system 
of consultation with them over all such matters. As t he 
employers refused t o meet the officials to discuss the arrange­
ment the men were ordered by the Society not to do piece­
work, and t he result was a reduction of about 22 per cent. 
in the output. The eame fum give a number of examples in 
detail to show the determln&tion on the part of t he Amalga­
mated Society of I<~ngineers to compel them to consult not 
only the men really interested in any particular work or job, 
but also men in other departments who have had no ezperi­
enoe of t he work in quest ion-in short, to deal with the 
Amalgamated Society of E ngineers and not with the 
individual workers on t heir merits. They &lso raport on the 
Amalg&mated Society of E ngineers interfering and protest­
log against t he action of foremen in speeding the l&thes &nd 
timing the men, so as to stimulate individual production. 
With regard to the working of machines a c&se is given 
by & M~tonohester firm who, in 18!>5, introduced a number 
of a utomatic and special milling m&chines, for pulleys and 
other articles in which there was a large &mount of repetition 
work. These tools were thoroughly automatic, and when 
once the correct cutter was put into position, ~tend the t ool 
set for the work to be dona, it only required the article to be 
dropped on to a spindle and a nut screwed up, the rest being 
done automatic&lly by t he machine, which could do no harm 
when the work was finished. A labourer was put in ch&rge 
of four of these automatic machines. The Am&lgamated 
Society of E ngineers dem~tonded this work on the ground that 
it was displacing their own l&bour. The following cases of 
interference with foremen and ~~opprentioes are &lso given :-A 
!l!ltonchester firm say they h&ve had their foreman pulled up 
before the Society for pushing lazy but prominent members of 
t ho t rade union; also for m&king boys return to work while the 
strike was on. Anot her Manchester employer reports that 
the unionists threaten their boys into joining the clubs by 
refusing t o teach or assist them in doing their work, &nd when 
t he boys have joined they become indiflerent, by relying on 
the clubs mther than on their own ability as good workmen. 
The employer has known them to threaten boys &nd new 
workmen for doing t oo muoh, and to hide &n apprentice's 
job because he did it too quickly. I n one case a handy lad, 
who happened to have worked &t home • good de&l, ha:l h is 
p~~otterns broken up, and even then replaced t hem in the time 
taken by the journeyman on Pimil&r work. 

As t o the outcome of the conference opinions v&ry con ­
sider&bly, but it is generlilly &dmitted that it is only the 
complete exhaustion of the trade unions' financial resources 
that will bring about a submlssion t o t ho terms which have 
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been very definitely put forw&rd by the federated employers, 
and from which t hey are not likely t o depart to &ny &ppre­
oi&ble e:r.tent. I underst&nd from very well-informed 
qu&rtera that the Am&lgamated Society of Engineers have bad 
t he greatest difficulty in finding money to m eet t he demands 
of strike pay le.st week, ~tend the.t this week their difficulty 
would be even still greater. It is now generally well known 
that the funds of the workmen's organisation are practically 
at 1ton end, and it is not t hought t hat with only special strike 
levies and outside support to rely upon, the struggle can be 
much longer continued. I n a ny case, it is more than likely 
th&t in the not very probable event of t he Amalgamated 
Society of E l'.lgineers deciding t o stand out against submitting 
to the federatEd employers' terms, the other trade unions 
involved in the dispute will break aw&y, and this would 
eventually bring &bout • coll&pso of the r,trika. 

There is m u ked eagerness, writes our Barrow correspon­
dent, on the Fart of tho engineers looked out or on strike in 
this district t o return t o work, and hop~s are entertained 
that the conference which has beon opened t his week may 
le&d to an early se\tlement of the dispute. The masters are 
equ&lly anxious for this, but they are also still mora anxious 
t hat a perfect settlement shall be come to on t he vast number 
of difficulties th&t hs.va a risen, and they would prefer w&iting 
a few weeks longer, so t hat when a. start is made there will 
be nothing to cant about, but the way opened for • long and 
permanent run of good a nd brisk work. It is known that 
&lthough the hours question and the machine question aro 
the t wo principal di flioulties to settle, r'n · t the l&s~ difficulty 
is a much greater one th~ton the first, mauy other difficulties 
will engage tho attention of the conference. It was not 
until the masters became federated that t hey were &ble to 
compare notes as t o how their work bad been interfered with 
in a variety of ways by the societies. Thesd difficulties have 
all been tabul&ted, and will be shown up, and an effort m ade 
to establish som ething like an equitable basis of operations 
for the future. It is the knowledge of this fact that makes 
the men of this district somewha t apprehensive as to whether 
the conference will be in a position to come to Ito definite 
understanding, &nd it is certa.in t hat much more t ime will 
neceSSitorily be required in conference t han is generally 
believed will be necessary. If the conference f&ils to come 
to terms it is oert&in that many of the men, who are utterly 
sick of the position, and t he length to which the d ifficulty 
has been d.rawn out, will le&ve the societies &nd begin work 
on independent lines in the interest of their families &nd 
themselves. Tho local relief funds &re stiU in&dequate to 
meet t he man y cases of semi-st&rvation now existing among 
the labourers. The engineers who are out of work &re 
grumbling about the small pittance t hey have to live on, and 
t he men who arc at work are m&king Ito noise about what 
they consider the Excessive levies they h&ve to face every 
week-charges that will continue for a long time a fter the 
dispute is ended. 

Our Shf:flield correspondent writes :- The engineering dis­
pute continues to drag its slow length along, waiting such 
developments as the conference in L ondon may bring about. 
Although there have been none of those serious breakdowns 
in machinery which were confidently predicted by the men 
on strike when the troub!e began , it is an open secret that 
the masters as well as the m en would be very t hankful for 
a termination of the conflict. Work is proceeding wonder­
fully well under the circumsta nces, and in most of the 
machine shops the hands are adequate to keep the plant em­
ployed. While the employers would be quite pleasld to have 
&n end of the t rouble, they are as determined as ever in their 
resolution t o maintain in future tho control of the machinery 
and the internal management of their works. If it should 
become necessary- and there is some t alk of it - fo.: a con­
cession to be made in the direction of an eight hours d&y, it 
will be met as far as po<sible by the work being carried on in 
three shifts, &nd overtime will t hen be practically abolished. 
Whore that course c&nnot be adopted, there will be greater 
strictness in requiring the m en to be punctual in coming from 
and going to their work. E very d&y one hears of fresh orders 
leaving this and other districts for foreign firms, owing t o the 
inability of the hom e manufacturers to undertake deliveries 
as r£quired. There is no doubt that when the dispute has 
come to an end the driUing of that work abroad will seriously 
affect what is left for tho early par~ of the spring of next 
year, 

A significant feature of looal business is the extraordinary 
demand which continues for engineers' tools. These- it is 
important t o know- are almost entirely for cont inent al &nd 
American markets. This &lso applies t o the demand for 
steel, which, although falling off at home, is in exceptionally 
heavy request for foreign ports. The steel &nd the tools to 
work it are both required for work wbloh, under ordlnary 
circumstances, would have been done in the Sheffield district. 
The strike is also being more severely felt in the coalfield 
both in respect of steam coal and engine fuel. Colliery 
proprietors combine in saying that if it had not been for this 
lament&blo misfortune, the coal trade would h&ve held at this 
time of the ye&r a much stronger position than it did a t the 
corresponding period of last year. A satisfactory feature of 
t he week has been tho quiet ude prevailing in the disturbed 
districts. The pickets, evidently anticipating a peaceful 
settlement, are now giving very little trouble, and the non­
union men brought from a distan ce are &ble ~ move &bout 
m uch more freely, although a good m&ny still rem&in day a nd 
night on the premises where they do their work. Collections 
are being taken in the streets at eJl available opportunities on 
behalf of the engineers, as well as of the labourera, whose 
work came to an end with their going out. A demonstration 
in aid of the engineers took place at Mexborough on Sund&y 
afternoon under the auspices of the hlexborough and District 
Federated Trades Council. At a mass meeting, attended by 
some 2000 persons, resolutions of sympathy with the engineers 
were passed, and &ll tho working m en of t he district were 
strongly urged to &gree to Ito weekly levy on their beha.lf. 

No further stoppages of sh ipyards or engineering works &re 
to be recorded in 1.he North of England, bu t &t Middlesbrough 
Sir R&ylton Dixon &nd Co.'s men on Tussd&y commenced to 
work short time, starting &t 8·45 a.m. and fi nishing at 
4.15 p.m ., with ltoD hour's interval for dinner. But so much 
is t he engineering behind the shipy&rd work that even t his 
short time cannot be continued for long. A large number of 
men are idle in the Teesside towns and H artlepool, &nd the 
number would have been lMger still if t he construction of 
the eleotrio tramway between Norton, Stockton, Mlddlea-
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brough, &nd N orth Ormesby, had not afforded employmen~ 
for Ito good many. This work is being pushed on with great 
r&pidity at several points, &nd it is fortunate for the men 
that this is so. The gre&ter part of the m en a re not those 
on strike a t lill, but those who are t hrown out of work bec&u.ae 
of t he ac tion t&ken in the enginEering industry. Mesars. 
William Whitwell and Co., Limited, Thornaby Ironworks, 
are about to put the m en at their m ills on short time. At 
t he annual m eeting of the Newcastle and District Asaooia tion 
of Foremen Engineers and Mech&nical Draughtsmen on 
S&turday, Mr. T. Galloway, an honorary member of the 
Assooi&tion, who presided, in reference to the engineering 
dispute, dweH at considerable length on the quest ion of 
foreign competition. He held that our industrial army had 
to encounter abro&d, not Ill-equipped irregular forces, but 
armies well tra ined &nd possessing eJl the material resources 
of our own. Our insular position made it difficul t for our 
workmen t o become person&lly acqultointed wi'h wh&t w&s 
being done in their or&fts in other countries. There was 
thus the m ore teason why those to whom they had hitherto 
looked for guidance should have made themselves personally 
acquainted with &ll the conditions under which manufactur­
ing operations were carried on elsewhere. He considered 
the funds of a trades union could not be better employed then 
in sending deputations of trustwor thy men to see for them­
selves what their alien competitora were doing. 1 fe was 
afraid the leaders of the engineers in the presen t dispute had 
not p&id such visits. On the other hand, many of the em­
ployers h&d, and were thus able to form an estimate of possi­
bilities based upon aotu&l observ&tion, instead of mere guess­
work. H e (the speaker) oould endorse aU that Colonel l)y( r 
h&d said in h is lettei to the ~l'imes as to the superiority of 
the appliances and methods in v.:>gue in America, &nd tho 
longer hours worked, &s he h'd visited many of the works 
about the same time as Colonel Dyer . The only reply that 
Mr. Barnes could make t o Colonel Dyer's st atements was 
th&t they would not have the same system in England, &nd 
that foreign competition was a " bogey. " Mr. G~~olloway held 
that our great competitor in the ne&r fu ture would not be the 
plodding German, but the energetic, enterprising, and ferti le­
minded American. The president of the Society said the 
greatest &mount of mischief that had ever been caused in 
the eng ineering trade had arisen through the introduction of 
the minimum wage, wh ich meant th&t the good workman 
bad to c&rry on his b&ok the inferior workm&n, and there 
was no inducement for a man to do h is best. 

Our correspondent in Wales writEs :-The influences of ~he 
engineering strike are st&ted, by shrewd authorities at the 
Cardiff dock, to be felt in the matter of freights. In the 
outwarci freight m Mket rates all around have stE&dily 
advanced , and still have an upward tendency, and the came 
of this, t hey suggest, is attributable t o the prolongation of 
the strike, and to the f&ct that a large number of steamers 
employed in the grain trade have left this country in ball&st 
for the United States. In addition t o affecting freights, it 
was stated on 'Ch~tonge, S wanse&, this week, that it unmis­
take&bly &fleets t he copper trade, and no improvement is 
expected until the strike comes to an end. The dem&nd for 
&rmour platEs, t oo, owing to the deadlock, has flillen off 
COnEiderably. It is fortunate, ironmasters say, that 0. fair 
&mount of business has been placed in bars and rails, and 
that the inquiry for small goods, merchant iron , &o., h&s 
been tolerably wEc ll sustained, otherwise the suffering which 
the engineers have eo r&~hly brought upon t hemselves, and 
the members of m~tony an allied industry, would have been 
extended throughout the P rincipltolity. In the Swansea d istrict 
this week it was stated, that while the finished iron and steel 
works were fairly employed on r&ils, tin-plate blls, tb ., there 
were exceptions in some br&nohes affected by the strike, and 
shown by the lessened consumption of material ; other wise 
the work done might justly be regarded a.s Sltotiefactory. 

FUBL EcONO~IY .-Some remarkable instances of f<1el economy, 
resu.ltinJ from the use of indicator diagram, , were adduced in a 
paper upon this subject, read Oil s~turday before the South 
StAffordshire Institute of I ron o.nd St.eel Works Manager!, by Mr. 
Sidney R. Lowcock, A.M.Iost.C.E., of Birmingham. Among a 
large number of diagrams submitted, two-Nos. 14 and 16-were 
from the high and low-pressure cylinders respectively of a coupled 
compound condensing engine, fitted with expansion valves con· 
trolled by the governors. The high-pressure diagrams were very 
good, but showed that at the front end the steam admission was a 
little late, and the low-pressure diagram showed the same defect 
in a greater degree ; whilst on the ezhaust side of the other the 
steam was shown to be somewhat obstructed on its way to the 
condenser. The consumption was 20 4lb. of steam per indicated 
horae-power per hour. This engine was erected to take the place 
of two high-pressure engines, and whilst using only two-thirds of 
tbe steam it developed 50 per cent. more power, eo that the 
efficiency of the new engine was 125 per cent. greater than tbat of 
the old one or, in other words, it developed 2} times aa much 
power as tho old, with the same amount of stesm. The wasteful­
noM of tho old engine had bsen detected by means of an indicator, 
and this bad led to the sobatitotion of the new and so much more 
economical oogine. Numerous other instances were given of the 
commercial advantages afforded by steam engine indicators, 
affording as they do an ezact reproduction, on a reduced scale, of 
the motion of the piston. 

THE IN~oTtTUTtON OF J t:NIOB EN<JISEBlt:.. -04 Satu.rday after­
noon, 20th November, a large party of the members of thia Insti· 
tution availed themselves of the opportunity for "rieiting the 
Electricity Worka of the Islington Vestry, at Eden-grove, 
Holloway. '!'hey were shown over by Mr. Albert. Gay and Mr. 
C. H. Yeaman. The station was opened in .March of last year, 
and its design includes many novel features. L'lboor-saving 
devices have been introduced where'l'er practicable, a notable 
instance of which was observed in the coalin~ arrangements. The 
wagons are run from tbe collieries direct 111to the boiler-boose, 
and there emptied by means of special gear: .ato the bonkers. 
The main boilers are of the L\nca,hire type, but there are two 
water-tobe boilera to meet nnezpected demands ariaiog from 
fogs. Meldrum's fn.rnaces and forced d raught apparat\U aro 
fitted to all the boilera. The steam pipe system also presents 
some unusual featu.res, which Mr. Gay has devised with the object 
of retaining tbe advantages of the " ring " mstbod, whilst ob"ria­
ting many of its drawbacks. AU the engines are of the bori~r. )Dtal 
high-preeaure compound non-condensing type, the latest form of 
Wheelock valve gear being applied. There are rope-dri'l'en 
alternatora of tbe Lr.wrie-Hall type, the field magnets forming 
the rotating part ; and also direct-driven alternatoro, in which the 
magnets are mounted on the engine fty-wbeel. Each of the 
rectifiers is capable of supplying thirty 12-amp~re lampe. Since 
the station was opened it baa been necessary, to meet the in­
creasing demands for cu.rrent, to increase the plant by the addition 
of fou.r Lancashire boilers ; two elow-speed horizontal onginea, 
each of 600 indicated horae-power, direct-coupled to alternr.tora, 
each of 300 kilowatts. 
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THE STANLEY SHOW. 

Tms show, which is held annually at the Agricultural Hall , 
l&ling~n, is rapidly becoming, if it has not already become, 
one of London 's leading sights. The twenty-first exhibition 
opened on the 19th inst., and closes to-morrow, l::iaturday, and 
i' may at once be stated that the coming of age of the show 
has been commemorated by the finest display of oyoles, 
accessories, and machine tools which has ever been got 
~gother at Islington. I n order to accommodate the 400 

fca.me is made entirely of s~eel , and will take any sort of operation, the wire being carried inside the handle bar and 
wheels, spindles, or chains, and the machine can, if neces- down the front fork stem to the bralre shoe, which is fixed at 
sary, be a rranged as a. chainless cycle. the bottom of the crown plates. To release the brake the 

Anoth er novelty in cycle frames, and one which shows con- handle simply requires to be given a further turn. The 
sidera.ble merit in design, is that made by the Genese handle bar can be adjusted up or down without interfering 
Cycle Company, Limited, Great Russell-street, W.O. Tho with the brake. This is a very pretty arrangemen~, and no 
" Pyramid " frame is arrived a t by making it in the form of douM the Speed Company will before long adapt 1t _to the 
two triangles instead of an irregular quadrilateral figure and rear wheel, which will be a further improvel?ent. Th1s firm 
one triangle. This not only makes an extremely rigid and is also introducing a new type of pedal wh1~h can be f~l~ed 
elegant machine, but saves weight. Another advo.:ttage l up against tho ora.uk when not in use, and m that posJt1on 

I 

I 

Fie . 4 - Messrs. BUCK AND HICKMAN'S CUP AND CONE GRINDING MACHINE Fie. 6- Mcssrs. SELIG, SONNENTHAL AND CO.-STANDARD OUTSIDE GRINDING MACHINE 

c x~ibltors the_amount of space_a.lloUed to c~oh bas bee~ our-/ claimed f.:~r th is J?O.chine is that by t~rning th~ front ~~eel 
tailed , and th1s has resulted m a reduction of duplicated round, and plaowg the handle-bar 1n a verttcal pcs1t1on, 
e.xhibits. the space required for transportation is about one-half that 

In the cycling section the show is probably the finest pro· which is rH1uired for the usual pattern bicycle. Messrs. 
meted by the Stanley Club, a lthough striking novelties are Humber and Co., Limited, exhibit for the first time bicycle 
conspicuously few. Probsbly, from this point of view, t he frames with detachable joints, so that the machine can be all 
Pedersen cycle claims the mos~ prominence. Ths frame of pu ~ into a compass rrgu!a.ted practically by the size of t ho 

Fie . 3- MESSRS. BUCK AND HICKMAN'S SPROCKET FACING MACHINE 

this machine is constructed on the cantilever principle, and wheels. The joints are made telescopic, and are secured by a 
consists of twenty-one perfect t riaDgles. It is the invention tapered pin, nut, and washer. Another novel feature is an 
ol Mr. l\Iikael P edersen, a Dane, who has resided for some adjustable orank for enabling a rider to eaBily obtain the 
years in this country. Its other features are lightness, ele- exaot ihrow best suited to his requirements. To e.ffeot this 
ganoe of design, and o. hammock seat In lieu of ths hard the pedal a.xlo is constructed with an excentrio flange whiob 
saddle. The seat is made of stri t'g3 of di.fferent drgrees of sorews into the orank, and which can be easily adjusted. 

• 

is out of the way, and incapable of doing damage 
The device is an extremely simple one ; the pedal being hinged 
at the end of a projection, which is formed at right angles to 
the end of the orank. The pedal pin is held in position by a 
spring, which simply requires to be pushed away to release 
the pin, when the pedal can be immediately folded against 
the crank. To bring the pedals into use, they are 
pulled into their proper position, and the spring snaps over 
the end of the pin, fixing them securely. A large amount 
of attention is apparently being paid to the production of a 
brake which can be actuated by the pedal. Saoh an appli­
ance is also shown on this company's stand. It is a well 
thought-out arrangement, whereby clutches on the crank and 
rear wheel axles can be brought into action by back pedalling. 

Chainless bicycles have not been made such a prominent 
feature as was anticipated, and such as there are seem to be 
largely designed on the principle which is already well 
known. In Abbott's chainless machine the method of trans­
mitting power by bevel gearing from the centre of the bottom 
bracket to the hub of the rear wheel seems to have in it tho 
elements of success. I n tires the Maxfield Vacuum P neumatic 
is decidedly new In principle, being held in the rim by means 
of an annular exhaus~ ohamber, which acts independently of 
the other part of the tire. The outer cover is hermetically 
sealed, and firmly secured to the rim by deflating or exhaust­
ing the vacuum chamber. Should the outer cover be punc­
tured, the tire cannot come off the rim, as it is securely held 
in position by the exhaust chamber. An interesting appli­
cation of acetylene gas lighting is exhibited on the stand of 
Messrs. Bond an d Cooper, Birmingham. This firm shows 
what is t ermed a" calcium search.light " lamp, with portable 
apparatus for generating the gas. The generator consists of 
a cylindrical tube 13in. long and l~in . diameter, weighing 
one pound, and is connected by rubber tubing with the lamp. 
The whole apparatus weighs a little over a pound, and the 
cost of seven hours' burning of the light is said to be only 
one penny. 

Not much need be said of t he motor carriage section, the 
exhibits of the Great Horseless Carriage Company and the 
Daimler Motor Company being very similar to those of last 
year. Messrs. H umber and Oo. (Extension), L imited, have 
on view several motor cycles propelled by eleotrio ourrent 
derived from accumulators. These machines, although in­
geniously contrived, do not strike one as being practicable, 
but a three-wheel motor carriage propelled by an oil engine 
appears to be a step in the right direction. It is a neat and 
comfortable carriage, in which the two front riders are well 
out of the way of the mechanism, the control of which is left 
to the rear rider, who steers by means of an ordinary cycle 
handle bar, seated on a oyole saddle. To facilitate the start­
ing au.xiliary pedals are fitted, by means of which the rider 
can apply additional power when required. It is f tted with 
a. 2!-horse power motor on the horizontal type, and has two 
speeds, viz., su and twelve miles per hour . 

F l~. 5-ME38RS. SELIG, SONNENTHAL , AND CO.- SPOKE SCREWING MACHINE AND STANDARD INSIDE GRINDINCUMACHINE- Fie . 7 

tension, r .mning from a point in front to a cross steel bar 
giving the requisite width behind. Cross st.rings are inter­
woven to give the right wid~h and form. The seat is sus­
pended between two supporting points about 2H. from each 
other ; and runniog from the cross steel bar to the rear 
supporting point are several spiral springe, a.ffording the re­
q ulsite elasticity. The Pedersen cycle frame carries the 
seat without necessitating a special seat frame. The 

The Speed Manufacturing Company, Limited, London 
have on view one or two essentially new features. One of 
these is the Speed-Bowden brake. This is an adaptation of a 
new mechanical prin~iple, invented by Mr. Bowden, by which 
power can be transm1tted along a slack wire. By means of 
this invention an efficient brake is produced, which is entirely 
concealed. The brake is manipulated by the handle, which 
merely requires to be turned either way to bring it into 

Machine tools form an important feature at the Stanley 
l::ihow this year. Nearly all those that are shown are of 
course, fitted and adapted for bicycle manufacture; but it is 
hardly n ecessary to say that slight modifications would 
render yery ~any of them suitable for the ordinary work of 
an engmeer s shop. Very nearly all, if not all of these 
~a.chines ar~ of American odgin, and we cannot help beUev­
lDg and hopmg that the appearance of such a number before 
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English engineers will incite them to attempt more of this class 
of work themselves. The underlying principle of all the auto­
matic machines is the same. It is by no means new, and som9 
of our readers are, without doubt, well acquainted with the 
machines we are about to describe; oo. the other h&.nd, there 
must be many who, for vatious causes, have not given them 
the at tention they deserve. Two weeks ago we described 
very fully one of the Radford automatic me.ohine tools. 
This maohlne contains the fundamental fee.tures of nearly 
all t he automatic t urning machines-they are hardly 
recognisable as lathes-that figure at t he Islington exhibition. 
The stock in all oases passes througQ. a hollow head, and is 
fed forward by the common wire leed precisely in the 
manner we described. The work is done by tools carried in 
a turret, which either revolves upon a vertical axis, as in the 
tools exhibited by Messrs. Pratt and Whitney, or on a 
horizontal axis, as in the machines shown by Messrs. Charles 
Churchill and Co., and Messrs. G. W. Bur ton, Griffiths, and 
Co.; in either case if the machine is entirely automatic, the 
feed of stock and drawback of bead is produced by cam plates 
on drums on a oountershaft. So also with regard to the 
cutting tools ; t he same designs are used by most of the 
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in incandescent lamp work, on which eleven operations are 
required, oan be produced p9r hour. This will give a very 
fair notion of the rapidity with which this olasl of tool works. 

TurninR now to a larger but very similar tool, we illustrate 
above a hub forming and a hub-finishing machine, both shown 
by Messrs. Charles Churchill and C >.,of Queen Victoria-street. 
Compared to others exhibited by the se.me firm, and to that 
we have already described, t hese are only semi-automatic in 
the sense that the attention of t he operator is needed to 
change the tools. I n the former machine t wo similar tools 
are used for the first out. These consist of blocks of steel 
several inches long shaped exactly to suit the desired shape 
of the hub. They are sharpened readily by grinding a little 
ofl the face, and the contour is thus left undisturbed. These 
two tools are on independent rests, but one is driven 
by a left-hand screw which passes through a right-hand 
screw belonging to the other. When both screws revolve 
together the two tools advance equally towards the 
centre. Half a revolution can, however, be given to the 
tool nearer to the operator by turning a handle, the automatic 
gear which normally drives the screws being thrown out. 
This half turn is rendered possible by causing the revolutions 
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differ essentially from that just described. A specially formed 
chuck is used for holding the hub, and right and left-hand 
screw dies replace certain other tools in the turret. The 
dies are carried ia chucks, which are free to slide forward but 
not to revolve, till they have travelled a certain distance. Thus 
the operator having started the right. hand die by bearing on the 
turret levera, they lead themselves on till t he 6top is passtd, 
when the dies and work revolve together; the machine is then 
reversed by throwing the belt over and the right-hand dies 
sorewad oft, the same direction of motion being suited for the 
left hand dies, which are immediately brought into operation. 
An important featur11 oftbese machines is t he friction " fast and 
slow " back gear, which is thrown in and out instantaneously. 
They are made by Warner and Swasey, of Cleveland, Ohio. 

Messrs. Charles Churchill and Company also exhibit on 
their large stand a number of automatic screw machines 
made by the Cleveland Machine Screw C:>mpany. These 
clever tools a re, we believe, pretty well known in this country, 
as a large number have been in use in '\'atious factories for 
several years past. They differ in certain respects from other 
machines of t heir class, particularly in the use of an adjust­
able cam disc which can be altered very readily so that the 
machine can be changed from one class of work to another 
with very little t rouble. For moving the turret backwards 
or forwards, which is done by an ordinary oylindrical cam, a 
friction differential gear has this year replaced the gear 
formerly used. The new design consists of two steel discs 
running in parallel planes, their axes being apart by rather 
more than the radius of one of the wheels; between them is a 
roller which is lifted by a rack actuated by a quadrant, the 
quadrant forming part of a bell-crank lever, of which the 
other end bears against the adjustable cam pla te. The upper 
disc is driven by a belt from the oountershaft, and transntits 
motion to the lower disc by means of the roller between them, 
the motion being fast or slow according to the position of the 
roller. Thus when the turret has to be drawn back and forth 
quickly, t he roller is forced down by the cam bearing on the 
bell orank, and the shaft revolves a t its full speed ; whilst the 
tools are cutting, the roller is in the other position and the 
shaH revolves slowly. The turret or tool disc revolves on a 
horizontal axis. The change from one tool to another is 
exceedingly rapid. 

Messrs. Buck and Hickman have also a very fine show of 
tools in operation. Several of these are of the type described 
recently. A sprocket-facing machines-Fig 3-whioh we illus. 
trate p. 531 isworthyofmention. It is almost self. explanatory. 
The rough sprocket wheel is held in the face plate, and the 
multiple tools arranged in the capstan head operate on it in 
turn. It should be observed that a pin in the centre of each 
tool enters a hole in the end of the puppet spindle, so as to 
steady the tool. 

r i4.. 2-MESSRS. C. CHURCHILL AND CO. - SC:COND OP-RATION HUB MAC HiNE 

The cutter heads contain a number of cutters which are 
made to suit any desired form of sprocket, and to be ground 
without changing their form. A hardened steel bushing is 
inserted in the face. plate to receive the plug on end of head 
and look the latter to t he face-plate, securing thereby the 
desired rigidity and a nice smooth finish in the faced 
sprocket. The face-plate is changed after the first side bas 
been faced, and the second side is finished in similar manner 
After the sides have been faced, the periphery is finished by 
single cutters on the out-oft block, which is applied to the bed 

makers, the now well-known circular tool being used for 
shaping, and the Tucker opening dies being used for screw­
ing. Twist drills are used almost exclusively for drilling, 
and pressure oil feed to t be pciat of the dri1l, either through 
tbe tool itself or through copper pipes laid into the drill, is 
t he rule and not the exception. The most perfectly automatic 
machine to be seen in the hall is probably that made by Messrs. 
Bu.r ton, Griffiths, and Co. Thismaohine is capable of perform­
ing thirteen separate independent and automatic operations on 
one piece without any manual re·ohuoking. It resembles not 
a little t he H9.rtford automatic machine, but diflers in that 
it carries two horizontal turrets or discs in place of 
the one vertiotl turret in that machine. These tool discs 
a re keyed on a oountershaft, which is placed at such a 
distance behind the main . centres that the tools come 
exactly into line with the wotk.f Upon this oountershaft is a 
small sprocket wheel, oye.r· which passes a chain, which 
a lso surrounds a friction ohaiil wheel. This wheel is keyed to 
the oam shaft, placed in similar position to that in the Hart­
ford machine. It has no teeth, but the chain is compressed 
between two leather-faced discs. The revolution of the cam 
shaft thus maintains a constant pull on the near side of the 
chain, and so tends to rotate the tool disc forward. Upon the 
rim of one of t he discs there are flat.sided pins, one of which 
bears normally against a stop which occupies the centre posi­
tion on the bed of the machine. The tool discs are moved 
to left and right by certain of the cams on the blg cam 
d.rum. As one of t hem travels to the right it clears the 
rest and makes par t of a revolution, returning in time for 
the next pin to oatoh on the stop. A new tool is 
t hus brought into position, and is held very steadily; 
moreover , t he tendency of the working out is to push 
the disc pins harder down on to the stop. Each of 
the tool discs carries four tools. Those on the leH·hand 
disc do the first operation. Thus, for example, they would 
turn down, screw, &o., t he shank of a bolt, whilst the tools in 
the second disc would finish oft the head and do other little 
odd jobs on it. To do this, of course, it is necessary that the 
work should be transferred from one ohuok to another, and in 
the automatic achievement of t his lies the feature of the 
machine. The stock, as we have said, is fed through the left­
hand head, and is first operated upon by the tools in the left­
hand disc. On the right-hand side of the machine there is a 
somewhat similar head carrying a chuck worked just as that 
on the left side is worked, and revolving at exactly the same 
speed. After the tools on the left disc have done their work 
a big notch in each disc occupies the central position, 
t hrough this the spindle from the right-hand head is pushed 
forward by the long cam which is just about to come into 
operation, and seize the finished end of the work, reti ring at once 
with it to a position to t he right of the right-hand tool disc. 
The discs t hen revolve, and the series of tools in the hand 
diso come into action to finish off the work. As soon as this 
is done th e work is ejected from the ohuok, which is then 
ready to receive the next piece. The cutting-off slide, which 
moves t ransversely across the bed, is operated precisely as 
in th e Pratt and Whitney machine. To it, moreover, four tools 
for working in turn on the periphery of the stock can be 
attached. The head to which they are attached revolves 
automatically on a horizontal axis. Furthermore, for 
certain electrical work a little horizontal drill is attached to 
the right poppet head. A small broach is sometimes placed 
in one of t he dlscs for working a fiat or squaring a spindle. 
With this machine, we were informed, 120 little screws used 

after tools shown in illustration have been removed. Of 
course the changes of face-plates and tools for second and 

of one screw to be transmitted to the other by a clutch third operations are not made until a la rge number of 
which is always free to revolve half a turn on account of its sprockets have undergone the preceding operation. 
having only two narrow stops or teeth. This last half An entirely new oup and cone grinding machine­
turn is given carefully by hand, so that the surfao3 of the Fig. 4-waa exhibited by the same firm. This machine is 
work may be even and smooth. At the same time that the automatic in its action. It consists, as will be seen from the 
roughing down is being done a large twist drill is fed forwar.i, above engraving, of an ordinary driving head, provided with a 
and drills the longitudinal hole; the drill is carried on a spring chuck opera ted by the foot, which grasps the woJ k. 
separate bar and not in the turret, as ehown in the In front of this is the rest carrying the grinding gear, driven 
engraving Fig, 1. The ope~ations taken in order by a separate belt from the oountershaft. The little grinding 
are as follows: -The stock lS fed forward by the wheel is caused to move over the desired course by meoha­
operator p~lling a lever. The turre~ is moved up, auo nism .contained in the base of the rest. Thus in gtindir g 
a short drill ma~es a centre hole m the end of the 1 cups 1t has first to travel a short way in, then turn a corner of 
bar. The turret 18 then run back, and the arm carrying small radius, and then move in a line at right angles to its 
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the large twist drill lowered. This is pushed up till the 
point of the drill is in the centre hole, the automatic 
feed is then thrown in ; at the same time the two 
forming tools are brought into action, and their automatic 
feed. started. These two operations being complete, t he auto­
matte gears are thrown out, and the drill lifted up out of the 
way. The turret in its previou~ run back made a part turn, 
and now presents a reamer, whtoh runs through the work · 
the turret is again run back, making a part revolution and 
a pl~ pin or rest oo~es into position, which, enterm'g the 
hole m the stock, steadies the work whilst the final cut is made 
on the outside of the hub. The turret i.e now run back and 
forth once more, and the last tool shapes the ball race. The 
final ope~ation .of cutting off. th~ hub is performed by a knife 
fastened ~~ a htDged rest whtoh 18 turned over into position 
when reqwred. The hub finishing machine-Fig. 2-does not 

first direction of motion. The tool keeps going back­
wards and forwards over the same course. Very good work 
was being turned out by it. 

Messrs. Selig, Sonnenthal, and Co. have a very fine 
show of tools, but most of them present no novelty. 
They are all of first-rate construction. We illustrate 
in Fig. 5 a compound spoke-threading machine which 
they exhibit. It can, of course, be used for other 
wor~ besides spokes, and the automatic opening screw­
outtmg chucks, which constitute one of the main features of 
the tool, are supplied separately for use in other machines, 
suoh ~s lathes, drilling machines, &o. An inspection of the 
out. will show that two spokes are operated on simultaneously, 
whilst two more a re being fitted in the clamps. The manipu­
ation is very rapid. Figs. 6 and 7 show two R~andard com-

bination grinders exhibited by the same firm. 
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CONSTRUOr iON OF A DAM IN A MINING 
DRIFT*. 

A..'f uploriog drift on the bottom level of the Curry mine at 
Norway, Miob., on the Menominee range, out a stream of w~ter 
wbiob increased considerably the .expense of pumpiog. As tb~ 
hope that the supply would dr"tn off was not realised it was 
decided to build a dam in the exploring drift, as it was estimated 
that the o:>st would be recovered by the aning in fuel in leas than 
two months. 

The eighth and lowest level of the mine is 780ft. below the surface. 
The exploring work bad started north from the abaft at right 
aogles acrose a alate to a jasper formation parallel to that which 
contains the prinoi~l ore b~y. I o this north jasper several 
hundred feet of dnfts bad been opened in different direotiona 
The dam waa located in the slate near the j"Bper, the drift at th~ 
point beiog 6rt. wide and 7~ft. high. The amount of water en­
oloeed by the dam would be leas if it bad been built nearer the 
face of t~e openings; but the jasper, though bard to drill, is not 
firm, wb1le tbe slates, though softer, are dense and solid anri the 
impermea~ili~y and strength of the ad joining measures' were of 
oommand1og Importance. 
Th~ da!Jl was. built of _local aandstooe in t be shape of an arob 

upon ttl Bide, Wttb a radto.s of 6ft. and a thickness of l Oft. The 
mortar was made of one part llilton cement and two parts sharp 
aand. The abutments were formed by ouUing out the aides of 
~e drif' in line with the centre of the oune of the arch, but leav. 
tog tho rock rough. The Boor was excavated 15in. to 20in. below 
the bottom of the drift, aud the top was made 2ft. bigber io 
front and art. higher at the back. In laying tbe masonry the 
front couraes or atone were cat to fit the arch o.nd care was taken 
part.ioolar ly at the top, to leava no crevices. ' Two opeobgi wer~ 
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DAM IN CURRY MINE 

ltft throogb the dam ; one, a 5in. pipe to carry off tbe water, 
fitted with a gate-valve at the outer end ; and the other, a man-way 
of 20in. steel pipe, plain at the inside end, and with a heavy flaoge 
abronk on at the other, to which a heavily-ribbed blind Bange, 
2~in. tbiok, was bolted. A small pipe tapped into the blind Bange 
carried a hydraulic preaeure gauge. The 20io. pipe was anchored 
in tbe masonry by three clampl, and tho flaoe-es were bolted to 
three loog rods passing tbroogb the wall wtt.b washers inside. 
The 5in. pipe, with a fiaoge on the inside end, was also anchored 
by three clampe, the arms of wbicb radiated in different directions. 
M it is nearly 800ft. belo" the surface, and tbe source of tbe water 
waa onkoowo. tbe pipe and fittings were detigned to withstand a 
preaaure of 350 lb. to the square inc b. 

The water was abut off about 4 30 p.m., May 13th, 1897, and a 
little before ooon the next day tbe pretaure was 100 lb., riaiog to 
2161b. at 3.30 and 240 lb. tbree.qoartera of an hour later. The 
dam leaked about 30 ~allons a minute, the quantity increasing 
with the pressure. Thts condition was not s!lt isfactory, and the 
water was lot off. In two boura the pressure fell to 46lb., and tbe 
water rose nt tbe abaft about a foot over tbe R >or. A high pres­
sure was produced by a small quantity of wat.or, abowiog that 
part of tbe watercourse was vEry small. 

The closing of the dam ssema tJ have increased the Bow. For 
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DAM ' "CURRY M INE 

the thirty days previous, tbe record of the pumping, measured by 
displacements, gave an average of 370 gallons per minute. After 
openiog the dam, the average for foorteoo days was 413 gallons. 

To put in an impervious stratum, a trick wall 22in. thick was 
built 2ft. 2in. from the inside of the dam and the apace between 
waa filled with concrete. This was made by mixing foor parte of 
limeetone, broken to egg aize, with three parts of cement mortar. 
A abort leogtb wae added on tbe inside to the 6in. pipe, and a 
piece of old smokeatack, 18in. in diameter, was used for liniog the 
extension of the man-way. Owing to the increase in the water 
af~er the dam was opened, there waa some delay in draining the 
mme, and it waa seventeen daya before the addition to the dam 
waa co~pleted. ~fore closing it, three loads of horse manure were 
put agatnat the bn ckwork and held there by a plank partition. 

The water was abut off the second time on Jone let, at 
9. 30 a.m. While the water was aooomulatiog in the drifts, the 
preaaure increased slowly, but by 7. 30 p.m. it bad riaen to 
273lb., repre11ent.iog an equivalent bead of water of 630ft. 

Oa June 8~b tbe preeaure wae 277 lb. to the square inch, 
eqnal to a bead of 640ft., aod the total preuure against the 
dam wu over 800 tone. 

During t be morning of June 2nd, before the preeaure bad 
reached the maximum, the water which flowed from the dam 
waa collected in a email stream, and abowed a flow of about 
seven gallona per minute. 

The second day after, though the preesure waa higher, the 
Bow bad decreased to five gallone, and foor days later it bad 
fallen to ~ gallona per minute. Tbe water wbicb came through 

• Abstract of a paper proaentod t.o the A.mertoo.n In.etttute of Mining 
Engineers, by Kr. Wm. Kelly. 
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the dam trickled out in eig~t or teo different places, moet of 
them near the top or on~ 8lde. The water was milky, and left 
a heavy calcareous depoatt on the face of the dam and in the 
ditob. 

After the dam was closed, the record o( tbe pumps for six 
d~ya showed tllat the mine was making 115 gallons of water per 
mtnute, a decrease of 295 gallons. The coat of the dam was 
about £100. 

LOCOMOl'IVE OPERATION*. 

.How should a locomotive be operated to secure the moet eoono­
mlca_l nse of stea~ aod f}l el, apeed and weight of train to be 
conatder~ ! In thll qo~tion eXl8t a .great many pointe, aa every 
act pertatnmg to the mer1ts or dements of tbe eogineman allleada 
either to tbe economical or extravagant use of steam and fuel. 
_ That we may b_ave tbe many points more olearly in mlod, let na 
tnclode them allm those three great beads :- (1) The akilfol maoi­
polo.tion of the different valves and levers that serve to control 
this force, that it may be used to its otmoet capacity when 
necessary, aod its power also be tempered when tbe conditions so 
demand. (2) Slr.ilful firing. (3) E Juoation of eoginemen. 

Io this sobj,ct generally occurs great diversity of opinion 
between theoretical and practical eogioemeo. For instance, from 
a theoretical standpoint, a locomotive, onder all conditions, 
abould be worked at shortest p~ible cot-off with wide-open 
throttle, thereby eaviog beat and fuel by working the steam to ita 
full eat ~xpao.sive force. However, pract1ce bes taogbt tbe eoe-tneer 
that tbl8 rule does not bold onder all conditions· that it 18 not 
al~aya tbe moet ec~>Domical metbod,,wbere speed' and weight of 
tra1!1 are to be constdered. Tbo fact 18 apparent to every practical 
e~gmem~o t~at be save~ a c?rtaio o.mou~~ of beat by m11oipulatiog 
bta macbtoe 10 conformtty l'lltb tbe cond1t1ons relative to speed aod 
~eight of train.. R ?gard1og the loaa of power and heat by work­
tug too expaoa1vely, we can say that the leas of power baa beon 
greatly obviated by tbe ose of the balance 61ide valve; but tbe 
roes of beat from condensation, by increasing the ratio of expansion 
beyond a certain limit, is enormous, and to onrcome this lose is a 
problem wbicb seems to fail of aolutioo, except by compound 
expansion and skilful manipulation of the throttle and reverse 
!eyer. It is {>lain that any imperative rule teo~ to interfere 
With . t.he eogtoema.n in re~ard to .w!'rk.ing his eogme onder all 
condttiona would be expen.e1ve and lDJDn oos to the ser riue. 

If the time is fast, tbe throttle ehoold be opened wide when 
starting; bot if ~be time is sufficient to warrant, the spEed would 
be regulated With reverse lever, be booked up in accordance 
with speed and weight of train. At this point the eogioeer can­
not be governed by any fixed rule, bot should exercise his judi{'· 
ment, and not pot the lever back so far that, to use an enginemao's 
term, " the engine will work againat herself." "Working ugainet 
herself" occurs when tbe engine ceaaea to maintain ber speed in 
proportion to leogth of cut-off and throttle, thereby causing back 
pressure produced by oondeoaation and re-evaporation. Tbi•, 
according to the old rule, is where working expansively is working 
expensively. C.ue should be taken not to force the e~e into 
speed faster than neceaeary to make acbedule time, by gtviog doe 
conaideration to ecbedule, and by making the apeed as u.niform as 
poeaib!e, avoiding an unnecessary iocrea~ of speed for the pur­
poee of making op time before it ia loat. For tbe well· known fact 
that speed increases expenae is very perceptible on the coal record 
and comparison sheet when the expense is cansed unnecessarily 
by bad judgment. 

As the boiler is the great reservoir, the carrying of water de­
pends greatly on its construction. The style of boiler that baa 
the greatest capacity, and will carrr. water highest when the 
engine is working at ita fullest capaotty, ie, from an economical 
standpoint, the moat advantageoua. Why f Tbe larger tbe body 
of water being carried, tbe le• sensitive preuore will be to the feed­
water, and the greater advantage may be taken by the engineer to 
favour the fireman in caaea of emergency. Your committee would 
bere state that theee emergency cases are of frequent occurrence 
to the aagt.ciona engineer, for no matter bow skilful tbe fireman 
may be, be often epoils bis fire for a ebort period by applying coal 
too heavily in some part of the fire-box. When thia occora, tbe 
oogineer, by having a large body of water, may close the injector 
for a few seconds, allowing the fireman to recover from t be de­
moralising effect, o.nd thna regain bis confidence, when otherwise 
be would become excit9d and continue to get bill fire in a worse 
condition. The boiler beiog the storehouse for beat, the engineer 
aboold take advantage of every opportunity to store the beat 
therein, instead of allowing it to eacape to the atmoepbere throogb 
the safety valve. How often a fi reman baa been beard to remark 
that be could keep plenty of steam for aome particular engineer, 
while on the same eogine with some other engineer be found it 
difficult to make steam enoogb to get over the road. Where eocb 
caaea aa this exist, it ia the opinion of your committee that they 
aro doe to the careleaeneta or incompetency of tbe engineer. Tbe 
first-mentioned. engineer, by taking advant~e of the C!Pportunity 
to keop tbe boiler full of water when atandtog on the stdtog or at 
atat.iooa, atoru away tbouaanda of units of beat that be may draw 
from by leaving tbe ioj!!ctor cloeed at the start, when tbe eogine 
ia labouring into speed, thereby giving the fire a chance to recover 
from tbe effect of closed dampers doriog the atop. The careleee, 
or aecond-mentioned eogioeer, pays no attention to tbe water 
when the engine is staodiog or awit.obiog, except to keep enough 
in tbe boiler to ensoresafety, and when ready to star t polle out with 
water ao low that it ia neceaeary immediately to torn tbe injector on 
foll in order to keep the water within a eafe limit. The fireman, 
noting thia, wiU at once commence to crowd hie fire in order to 
counteract the great drain on the boiler, and the results are, the 
boiler lOfes pr888Ure from the effeot of a heavy fresh fire, and io 
almoet every instance the fire is spoiled. When tbe next atop is 
made, and ehould it be for aoy leogtb of time, the fireman, not 
wisbiog to be caogbt again with a low fire, will keep it boroiog 
farioosly, resulting in a waatefulloea of fuel. The engineer should 
ever bear in m.ind that upon good pumping depends a great deal 
more than simply carrying enough water to prevent tbe burning 
of the crown sheet. 

Aa a factor of economy, the fireman stands equal , if not para­
mount, among all men in railroad service. It baa been said tbat 
through biB careleasnees may occur an enormous loee, while 
tbroogb his judicious handling of tbe ECOop dividends may be 
paid. To tell a fireman bow and when to pot the coal into the 
fire-box in order to secure the moet perfect combustion would be 
aa impoaeible aa to teach bim bow to awim by simply telling him 
bow to do it. The art of firirg muat be acquired by practice and 
carefulatudy. However, be should be instructed to guard against 
tbe many errors into wbicb fin~men are liable to fall. 

As everytbiog pertaining to the economical management of the 
locomotive depends on the training of the ergineman, the effort 
should be equally aa great in their development as that naed in 
bringing tbe locomotive up to ita blfth grade of efficiency, Since 
the conatruction cf the first locomotive, the moat strenuous efforts 
have been made to bring it to tbe bigbeat state of perfection. M 
to tbe results tbat have been attained, tbe modern locomotive will 
demonstrate. Ouly within recent years baa any attention been 
given to the development of the minds of the enginemen to bring 
them up to a standard corresponding to the engines they o{>erate. 
Though the man operating the locomotive may be defiCient in 
technology, though be may not have bad the advantage of an 
academic coarse of training, be will, quot.iog the words of one of 
our officials who has generooaly taken ao interest in the training 
and betterment of hia men, " naturally torn toward knowledge, aa 
a plant would incline t oward the light.'' The eogineman should 
be given every opportunity and encouragement to study the many 
good books and periodicals concerning his own work, and other 

• From a committee report presonted to .the TravelliDg Roginoora' 
Aeeodatl.on, U.S.A. 
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linea, which will Eerve to broaden and expand his miod, tb01 
making him economical, eafe, and efficient. In the training of the 
engineman, care should be taken that his labour be not 10 arduo01 
aa to affect his power of conception, for after a man's mnacular 
powers have been overtaxed and exhanated, be wm be incapaci­
tated for any brain work neceeeary to qualify him a first-elaaa 
engineman. The human body is only capable of a certain amount 
of energy, which can be U8td either in maooallabour or developing 
the brain power ; therefore, when this energy is overtaxed in the 
performance of manual labour, it detracts from the energy that 
aboold go to brain work. For example, we will take a railroad 
president. He may be as strong, phyaically, aa any man, but 
place him at braking on a local freight train for twelve boon a 
day, and at tbe end of tbe first few daya yon will find bim totally 
exbaoated ; bot should be continue in this capacity for aoy length 
of t ime, the muscles that bad laid dormant {o: years would deve· 
lope and btcome hardened, to tbat be would be able to ataod the 
work all right, while the nerve fibru that forni&b the brain power 
would deteriorate from lack cf energy in that direction. In a 
abort time tbe directors would not feel disposed to go to him for 
information in regard to tbe management of the road, although 
they would probably be able to get aome good pointe in unloading 
way freight. In tbe coutruction of all large buildioga and 
machinery, the different part.P, before being pot in, are given the 
moet rigid inspection, also after the construction is completed it 
is again inapect.e~ , to guard against atrocturaJ weakneas. '!'his 
method of in!pectiou, your committee believes, from an economical 
ataodpoiot, sboold apply to the selection of material to operate tbe 
locomoti•es on oor railrcad systems. In the hiriog of men for 
fi remen yooog men aboold be cboeen wbo poaaeu tbe natural 
qualifications requisite to gratJoate them into a bigber degree. 
As one of our road foremen of eoginOI!, wbo is known for his broad 
and liberal views, baa expressed it, " In order to handle an eopioe 
aocceasfully it would be necoesary to begin at least one genera­
tion before the eogineman ia boro. ·• 

AMERICAN ENGINEERING NEWS. 
(From our own Om·uporuknt.) 

Sl.ul orlufor {oco,ot;t·u .-At the annual meeting of the R'lilway 
Master Blacksmiths' Aaeocilltion, Mr. Mould, of the Erie R ' ilroad, 
read a paper in favour of 1teel for adell. He claimed :- (1) That 
it is more homogeoeoua than iron ; (2) that it is free from eeamt, 
and soon forms a bGtter bearing than iron ; (3) that greater load• 
can be borne ty ateel than by iron axles of the fame dimeoeiona. 
It was P&id at tbe last convention, that the BaEaemer proceee of 
making low-carbon steel wae not reliable for axle making, aod upon 
ioveetigalion Mr. Mould found that many of tbe failed steel a:dee 
have been made by tbis proceSB. H a road bas been using the 
Of>eo-bearlh low-carbon steel for crank pina, side and main rode, 
ptstoo-roda, locomotive driving axles, engine truck, tender truck, 
paeaenger and !n~igbt car ax lea, with the moet eatiafactory results 
for a number of years. The reports show that fifty-seven iron 
axles and only fourteen steel axles have failed. During the 
last two years and foor months tbe average rate of failure 
bas been fourteen iron and three steel axles per year ; tbe 
failure of steel axles forming bot 18 per cent. of the 
total number of failures. The reports upon which theee atatiatioe 
are baaed cover axles of all claaeee, freight and paseeoger cars, 
engine truck, engine tender 1 a.nd dri~ axlel. Almost all of tbe 
outside bearing ulee wbicb have faded have fractured in the 
journal tbe moat common oauae of failure being seamy and dirty 
iron, fillets worn sharp, and improper or deficient lubrioaUon, 
caueiog journals t o run bot . They bave ttenerally been able to 
trace the failure of nearly all of the ateel dnving a.xlea which have 
failed to some surface defect, auob aa circumferential aooring, due 
to careleea lathe work, or cutting, due to wear, It is nry rarely 
that a specimen is received wbicb indicates a clean break t.hroogb­
out. At tbe time of ultimate failure, nearly all apecimena abow 
that fracture baa occurred more or le!ll gradually. Bot they 
fr~oeotly receive broken iron jouruala, the fractures of wbicb 
ind1cate that they have been very bot, and that the outside fibree 
have been eefered, and that joat previooa to ultimate failure the 
joorual was kept in shape by a central core of fibres, all of wbioh 
~A.ve way &imultaneonaly. In eeneral steel a.xles are euperior to 
u oo axles in homogeneity, in abtlity to resist abrasion, and m ability 
to resist greater stresses, both quiescent and repeated alternaticg 
atre86ett, I ron ax lea are made of metal of good or bad quality, 
according to the nature oftbe scrap selected for their composition. 
To be perfectly sure that iron axles are of the quality specified it 
is neceEsary to teat eaob axle in aome way or oth er, for iron is 
far from being homogeneous. MoreoYer, in iron axles there ia 
always some danger of the existence of steel scrap, which never 
thoroughly nnitea with tbe adjacent iron, and therefore is a eourco 
of weakneae and danger. Some axles are uaoally made of new 
material, and tbe maae of steel worked at ooe time, and from 
wbicb either BeEsemer or open·bearth axles are made, Is often 
sufficient to produce from fif~y to seventy-five axles. Aa thia steel 
is ':e~y bomogeoeona tbe a.zlea have a .Phreical and cbemi.cal com­
poeltlon almost exactly ahke, tbe pnnctpal cause of dJIJerenco 
being segregation or a seplration of certain elementary sobataocee 
in the steel, aucb aa sulphur, pboepborna and manganese. Segre­
gation, however, rarely becomes a defect of axles, becaute moat 
steel axle manufacturers discard a. certain portion of the top of the 
ingot ,in which por tion of the ingot alm011t all the segregation takes 
place, and the port ions of the iogota naed for the manufacture of 
axles are, generally apeakiog, free from this defect. Not only are 
axles of the same beat or run of metal quite bom~eoeoo•, but 
moet runs of steel of variooa beata a re so nearl7 alike that the 
difference between physical and chemical properties of axlee mi.de 
from these various beats are very alight. If it is especially desired 
~at azlee shall be ~xactly alike in pbyaic~l aod chemica! com~­
b oo, axlee of certain beats may be Papecally aelocted wttb tbl8 1n 
view, the selection of the beats to be used depeodioe upon a careful 
conaideration of the chemical and physical properties of t.he metal 
aa shown by the manufacturers' t esta. 

A thru-pluue 1500-J:ilowatt dynamo.-There baa been built for 
the Brooklyn Eiison Electric Illuminating Company a great three­
phase alteroatiog-current dynnmo fcraopply inl{' bigh-teneion current 
to sob-stations distributed over an area of 75 square milea. It ia 
of tbe rotary field type, bavinp: 40 field poles acd a nominal output 
of 1500 kilowa~-praetical1y 2000 kilowattc-at 75 revolotiooa pu 
minute. By directly generating tbe high current the ccnetant 
loss due to atep·op transformers ia avoided, while the current 
pa&lles out directly t o the lion without tbe intervention of brnabu, 
&r. Static transformers at the aob-stat.iona will reduce t be pres­
sure to 375 volta, rotary converters at that pre86ure eopplyiog the 
preeent three-wire low-tonaion eircuite. The armature coila or 
windings will be mounted inside a great circular frame 31ft. out­
side diameter and 4ft. 3in. wide. The weight of tbe revolving 
field will be 69,000 lb., and the total wtigbt 163,000 lb. The 
armature frsme can be moved laterally on a track, eo aa to enable 
tbe field and coila to be examined and repaired. Tbe field which 
will revolve within this ring will have eight spokes, carrying a 
heavy steel ring, to the outside of which are bolted 40 pole I?iecea 
built op of sheet iroo. The poles are wound with a copper ubbon 
fc-io. by 1 ~in., and are connected in aerie• and supplied with a low­
tension direct current by two copper r ings mounted on the driving 
abaft. Thia revolving field will be mounted directly upon tbe 
abaft of a triple· expanaion four · oylinder engine, a be&Yf fly. 
wheel on the eame abaft preventing ondoe variation in apeed, the 
eogine builders guaranteeing t.bat the variation will not exceed 
·26 per cent. per rovolution1 which will not be sufficient to oaun 
any perceptible change in tbe brilliancy of the lampe. 

Lorge lake mamer1.-The largeet steamers now in service on the 
Great Lakee are the ore-carrying veaeela of the Beeaemer Line, 
484ft. long and 48ft. beam. Two steamers for this eame line are 
now being built, which will be 450ft . loog, with 60ft. beam, and 
the company baa also placed cootraota for a still larger steamer, 
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whtch ia to carry ore and tow two big steel barges. The steamer 
will be 475ft. long o'fer all, 455ft. long between perpendiculars, 
50ft. beam, and 29~ft. deep, being larger in every way than any 
nesete now on the fakes. The barges will be 450ft long a nd 50ft. 
beam, l'ith a depth of 68~ft. The steamer will_ be proJ?Olled _by 
a single screw, drinn by a qoadruple-expaD81on eo~ne, 'Wlth 
cylinders 28in ., 40in., 59in ., and 85in. diameter, all of 42m. atro~e. 
The boiler-room will contain four s~otch marine boilers. W1th 
a dranght of 17ft. , the steamer will carry 6500 grou tone of iron 
ore, while each of the barges or consorts will carry 7000 gross 
tone, so that the throe together will carry ~,500 tons of ore. in 
eaob trip. When the Gonrnment completee 1te work of deepenmg 
the channels to a uniform depth of 23ft. , the carrying capacity 
mll be even greater. The boats are now being boilt by F. W. 
Wheeler and Company, and will coat about £100,000. They are 
to be ready for aerrice in May, and will be equipped with the 
most modern dnices for tho rapid handling of the cargo at the 
abipping and disoharging porte. Plana have been prepared for a 
steamer 500ft. long, 60ft. beam, and 28ft. deep. The largest 
p&S~enger steamers on the G reat Lakea are 368ft. long, 5000 tone, 
with twin-aorew enginea of 7000-horee power . 

LBTTBRS TO TBB BDITOB. . 
(amtinw from pagt. 523.) 

THE STRIKB AND LOCK·OUT, 

Sta,-L,t me at.ate our own experience since this long and 
lamentable strike began. . . 

To equip the new workabopa we bn1lt here we placed orders 10 
the month of Mar with engineering firms at Halifax, Manchester, 
aod Sowerby Bn dge, for lathes, wood-working machinery, &c. 
The strike soponened, aod the firma returned our orde~. It was 
imperati•e that we ahoold obtain a few of the machmes, ao. I 
vialted Germany, aod Measre. Baruea, Burna, Mann, or any offictal 
or member of the Amalgamated Society of Engineers, can look at 
our German machines oo any:day they care to visit our works; 
they are equal at leaat to Englis~ make, and 20 per cent. c~eaper. 
It waa Sir, I oan assure you, w1th great reluctance I dec1ded to 
meet ~ur most pr888ing wants with German machinery, to bold 
our markets against foreign competition. What the Socialists, 
who are now the trade ouioo leaders, call the "bogey of foreign 
competition," ia no bogey, bot is in an alarming manner getting 
daily more wideapread and active. Wby f Because our workmen, 
throngh the benumbing and dead-levelling rules of the New 
U nionism, are not now as a body i.o the front in the matter of 
effort to produce a paying output for a given wage ; and if the 
ayatem of the " leaat work for most '!looey" ia not. abandoned by 
the engineers and the men in the allied tr&dea, thiS country as a 
great manufacturing nation moat recede in the race, and Great 
B ritain's days of commercial supremacy be numbered. The hand· 
writing on the wall is already viaible to wiae a nd discerning men, 
who look with ~an apprebeoaion to the many advantages now 
enjoyed by the U nited States and Germany, and_ likely, o~eaa the 
Socialist trade union leaders change their tactiC$, to be mcreaa­
ingly enjoyed by tbeee couotriee relatively to our own. We have 
been so far the greatest industrial nation the world bas aeon, but 
we must depend more and more on our mannfac~ea for the 
national income to purchaae the food for our population. 

If once a decline eete in, our manufacturing trades will go on the 
down-grade as rapidly as they form~rl~ ~dvanced, I ~ope, th~re­
fore, tho employers and the non-socialiatic workmea will combme 
to fight our common commercial enemies, find out jointly for the 
advantage of both the economic and natural advantages poaseased 
by our moet dangero~ competitors,_ and arrange to ~old our trade, 
aa I believe in the tn to words wb1cb have embellished ao many 
trade-onion banners, " U nited, we Stand: Divided, we Fall ;" but 
for Britain's ea\:e, let those eocialist trade-union delegatee wbo 
" kept the bag" like J udaa, make all the reparation they can to 
the indnatriee and followers they ha•e betrayed, and 11 go out and 
bang themael'fee." Where is the £400,000, soppoaed to be invested 
for aiok ·allowance and old age relief 7 Ought not that to have 
been kept and given to the poor, instead of being wasted by trade­
onion officiate in a light-hearted strike, fomented and started by the 
Socialiat leaders in London, with the hope of 11 ani ping " down a few 
of the employers ; but the 11 sniping unionists " found their rifiea 
out of range when the employers federated their artillery. The 
employers bne never before combined to repel the continuous 
attaoka which one or other of t hem bad to face 1n eome part of the 
country! and I hope they will keep their guns mounted and their 
ranka o oaed. Indeed, I thiuk 1t would be to the advantage of 
employers and employed if the former now selected a few of their 
number to retire from bnaineaa, and be paid from the Federation 
fnnd the eame as Burna, Tillett and Company have been paid by 
the uniona. It might be diffio;Jt to induce any employer to accept 
auch a position, aa they know there are far too many unproductive 
hangers-on to trade already. Still, aa 

" Satan 6nd.a eome mtechJef still 
For idle banda to do," 

so tho Socialist trade union officiate are eternally deviaing means to 
cripple trade, and a brigade of aentriea of the employers ought 
always to be on the alert to oonntoract the attacks of the trade 
union aconte. or courao I shall be told that the employers have 
no right to combine to eave their bnaineaaes. 

I suppose if Jamea Watt, who attained the crowning of all 
d.iatinctiona in the en~eering trade, came to Birmingham again, 
the New Unionist offictate would not let him operate a machine. 
Y ee, the innntor of the appliancea from which our great engineer­
ing trade took ita riee would be compelled, o.ccording to trade 
union rules, to 

" Bog hta brotbere of tho earth to give hlm leave to toU. ' 

They might permit him to be the nnakilled help to one of the 
Amalgamated Society of Engineers' ' 'minimum men." The geoina 
who conferred &n immortal fame on the engineering trade, the 
11 Hero of Industry," of whom Carlyle eaid, althou!fh no peerage 
was oooferrod on h im by the Government or King, still be held the 
patent for hia nobility immediately from Almighty God-would 
have been hunted from pillar to poet by modern diatrict delegatee, 
if be bad attempted to touoh a machine in an engineering shop 
11 boaaed" by the New Unionist officiate, GILBERT LITI'LE. 

Birmingham, November 19th. 

B.M.S. LBANDBR. 

SI.R,-After all the paine I took in m7 letter which appeared in 
TID E.NOINDR of 12th inst. to explam the difference between 
frigatea and line-of-battle abipa, and to provo that the L9ander of 
1813 waa a frigate, I did not expect that your correspondent "Jack 
A.abore " wonld tax me with a ffi rming the contrary. Ria " careful 
reading of everyt~ing tb_at baa appeared " do_ee not seem to ~ave 
given him oorroct 1mpr88810na. I bne no notiooa for the subJect, 
t.ut accurate knowledge. The Leander of 1813 was a friatato, bot 
of a ne,. sort, enlarged in eize, and with some gone in the waist, 
which were not usually carried by Britiab frigates. James 
doee not seem to like them muoh, and advocates a sma1ier sized 
ahip, bot hia opiniona were not adopted. A aeventy-four cut down 
or rar:eed becomes then a frigate . 

Tho model supplied by Measra. Green,and photographed in a back 
number of Ta~ E.NOINBBR, repreaeota a two-decked seventy-four, and 
it is not a frigate, but p robably the Sultan line-of-battleship. Not 
neceasarily a 11 email' seventy-four, as 11 Jaok " aaya. He makes 
t wo mistakes in his concluding paragraph. The Leander of 1805 
was not a f~ato, aa be states, but aa J a mea carefully defines, a 
" fllty·gun ah1p," t~at is, a very small line-of-battle ship, :Mth tw:o 
ooYered deoka beaidea euperetruoturee. The second miStake 18 
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comical aa he calla the Ville de Milan a "twenty-three guo 
frigate,:' but there were no such veasele, and Ja~ea clearly atatea 
abe carried forty-six gone, the twenty-three be1ng on one broad· 
aide only. 'th 

The paging mentioned by "Jack Ashore" doea not agree 'Wl 
my aeta of "Jamee' History." I b~ve three,_ for 1859, 1878, 
and 1886 ri~epectively, and two append1ces contnb~~d by me are 
published at the end of the sixth vol~me, laat edttion. Perhaps 
hie edition ia an earlier one. There 18 no doubt or mystery on 
these subjects~,.:hey only require to be understood. 

Bayswater, .November 24th. H. Y. P OWELL. 

TRADES UNIONISM AND MR. BA.RNES, 

SIn,-Having read with t~e greatest inte.res~a!ld pleas~re the truly 
peace-making letter of " L1ve and Let L1ve 10 your 1aane of the 
19th may I be allowed to congratulate him heartily, and eoggeat 
a e~p further on hia linea. . 

He apeakaof inviting employers to attend the_ annual meet10gs 
of the t rade societies. Why not giv~ them the r~g~t to attend ~be 
ordinarily fortnightly business meet10gs of the soc1ety by allo'!lng 
them to contribute to ita benefit fonda 7 Would not both a1~ea 
then learu more about each other iu the only ~me way, by. meeting 
and talking face to face 7 w_ ould no~ all ~18noderstan~mg, and 
mistrust, and misrepresentation be mpped m the bud, t natea~ of 
growing to alarming proportiona1 W o_nld not the ~ver-c~angmg 
and increasing machine and hour question be dealt 'Wlth on 1ts local 
and individual merits 1 Might not the "club rooms and balta" of 
your correapond~nt b~ built by magio, and. would not such ma_oy­
eided techmcal d1scnaa1ons take place tbereu~, that the t~eoret1cal 
German and tho practical Amencan would alike be held 10 check 7 
Where ia the line Sir, between ao-catled "capital" and so-called 
"labour 7" On ,;bioh aide of it is "L\ve and Let Live," and on 
which aide of it ia JACK 0' BOTH SIDES 1 

Mancheater , November 21st. 
P .S.- Aa to the Conference, why not 11 round" the table in1tead 

of " acroaa it 7" 

RAILWAY SPEBDS. 

Sm,-With reference to your article last wee~ on "R~lway 
Speeds," it baa always been a matter of anrpnse to me t~at 
on thia anbjact no notice is ever taken of the very h1_gh 
speeds attained by the Jo'rench locomotives in the t~la wh1ch 
took place after the Paris E xhibition of 1889. Yet if anyone 
will refer to the bottom of page 30 of "La. Machine Locomotiv~," 
by Edonard Sllnvage, be will find that a Crampton loc~motive 
attained a speed of 144 kilometres ( = more than 89 m1_lea) au 
boor-that ia to aay, 19 kilometres an hour faster than e1~ber of 
the English locomotives in the same trials, and several miles an 
hour faster than the highest trustworthy record in this count_ry; 
and the Crampton locomotive is an almost obsolete ~ype of engme. 
Complete details of the trials of the French engtnea would be 
most interesting. R. COLLIER. 

7, Chelsea Embankment, November 23rd. 

Sm.-Having read your article in laat week's _issue of !_HB 
ENCINEBR about "Riilway Speeds," and "Why 'Wlll not Bnti.eh 
Locomotives Roo F.ster," might I be permitted to sngg~st ~be 
following improvements :-(1) That a bel~r ayatem of lubncattoo 
be introduced, and good oil need. (2) That the _le!l~th of the 
porta be increaaed, and the travel of the valve be d1mtD11hed, and 
a balanced valve be used. (3) That a harder metal or alloy be 
need for axle-boxes. (4) That o. bigger steam dome be used than 
what now seems to be modern practice. (5) That a higher steam 
pr01aura be need, aay 180 lb. per square inch. 

Aleo I venture to aay that many locomotive designers seem to 
undervalue the desirability of hl\vin~r a very large fire-box to 
prevent the variation of temperature there is in a small one. 

I trnat my remarka may meet with approval. S. E . B. 
Aberdeen, November 23rd. 

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

(From our own OorrupfYIUknt. ) 
Tax improvement which has been the leading feature of the 
market for the ~ past two or three weeks ia happily preeerved. 
Ironmaatera on 'Change this (Thursday) afternoon in Birmingham, 
evinced much interest in the course of the conference in the 
engineering tradea, and the general impression now is that the 
matter will be soon settled. In that case, every branch of the 
iron trade, including beat plates, machinery, heavy castings, and 
higb-cl&S~ pig iron, will receive a marked impetus, and the im­
provement that ia now appearing ahonld progreaa into a trade 
revival. In several departments _it ia becom10g ap\'arent that de­
mand is beginning to overtake supply. Bot, in pig 1roo especially, 
produoera are reluctant to increase the output until pricea are 
more remunerative. 

The local eogineera, machinists, and constructive ironwork firma 
have a good deal of work on the books, and some capital orders 
are arriving from foreign and colonial markets for iron and steel 
piera and girders and other structural work. A steady output ia 
recorded at the boiler and tank establishments. For railway roll­
i~ stock there ia a hoary list of contracts on behalf of foreign 
railways, and all the distriot ehopa in tbia line are busy. Among 
the buying markets Egypt appears to be a prominent onatcmer 
just now, one order lately placed in the district running to 200 
vehicles. There is a good deal of activity jnat now in the vice 
and anvil trades, largely on account of Australia, where com­
pensation is being fonnd for the contraction of busineaa in this 
branch in the United States. 

'l'he pig iron market here is watching the tone of the Glasgow 
and Cleveland Exobangoa very carefnlly, and the remarkably heavy 
shipments from the Teea are creating a most favourable impression 
in this district. Stooke hero are practically non-existent, whether 
in the case of makers or consumers; and aa the current output is 
barely equal to the current requirements, values are well main­
tained. By some consumers an increasing disposition ia beinjr 
shown to bay forward, the opinion prevailing that after the eng~­
neera' settlement there will be an imP.rovemeot of trade, which 
will to some extent carry prices irresistibly along with it. Higher 
quotations aro, therefore, generally deemed to be ahead of ua. 
Tbia after Staffordahi re all-mine cold blast pigs were 90a., hot air 
about 57s. 6d. (average), part-mine 47e. 6d., and cinder iron 39a. 
For foundry qualities prices were- all-mine, 623. 6d.; part-mine, 
523. 6d.; and cinder, 42s. 6d. Northamptonsbire grey forge was 
4ls. 6d. to 43a. at eta tiona ; Derbyahires, 423. 6d. to 44s.; and 
Lincolna, 46s. 7d. Derbyshire foundry pigs were quoted 46s. 6d. 
to 47a. 6d. for ordinary and 50a. for beat. 

Hematites from the Weet Coaat were selling at 68s. 6d. to 60a. 
for ordinary forge aorta dolinrod in this district, and 62a. 6d. for 
Noe. 1, 2 and 3. The engineers' atrike was reported to have a 
good deal interfered with this trade, having kept prices from rising, 
bot when the end comes a distinct advance ia anticipated. The 
scarcity of native ore aupplioa was noted to-day aa actiog aa a 
restrictive element to the blowing in of additional furnaces by 
certain of the beat W eat Coast firma. The increasing price of 
Spanish ores is alao compelling tho balk of the W eat Coast honsea 
to cooaider the policy of early advancing prices, recent selling 
ratea leaving no room for an advance in ore. Some of the largest 
Barrow fil'tDII were reported to-day to be turning ont from 10 500 
to 12,000 tens per week, o.ccording to the grades npoo which 
they are blowing. 

American pig iron ia still coming into the South Staffordshire 
d.iatrict, alike for forge and foundry purposea, and experiments by 
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both sheet ironmakera and ironfonndere recently underta~eo i_n 
this district have given very satisfactory resulta. The 1.roo 18 
indeed aaid to have exceeded expectations, and ironfonndere ~rt 
that they are able to make finer ~nga tha!J with any Eogl18h 
irons they ba'fo yet tried. Increased unportattona may, therefore, 
shortly be expected. A statement baa been made ~at contracts 
to the extent of 8000 tone are in progreas of delivery to So.nth 
Staffordabiro, but thia figure I ebould cow:id~r an ex~ggeration. 
It ia certain however that by quoting easy pncee, and Jllllt under­
bidding tbe 'E:tglisb ~tea, the Americana are doing all they can to 
get into the market. d 

Marked bare have a limited sale at £7 103. to £8 2d. 6:1., an 
merchant bare are quoted £6 lOa. Makers of unmarked bare are 
generally buey with good proepects to the end of the yea~ • . Toe 
action of the U~markod Bar Association in rais~og_ tbe.ir m1n1mnm 
is a good deal diaooased, and ia taken as an 1nd1cat1on that the 
market is generally moving upwards . . The effect npo~ orders baa 
not ao far been pronounced, but it will donbtle!18 qu1ckeo some 
buyers in the fear of further upward declarations. Borers demur 
at paying the £6 minimum resolved on by the aae<?OJated firma, 
and sales are still ohiefiy made at £ 5 15s. 9atatde firm a are 
quotin~ £5 123. 6 i. and upwards. Hoopa conttoue a~ £6 6s. to 
£67e. 6d., tube strip £515s. to £6 2a. 6d., and fine atnp £6s l Oe. 
per ton. Anglea are quoted £6. . . 

In the abeet iron trade an effor t 18 beltlg made to secure bettor 
vl\luea. At a meetin~ of the trade which baa jnat been ~eld, and 
when some seventy mille were said to be represented, an unpro~ed 
dem&nd waa reported if:~ the galvania~ng branch, and aome mllte 
wbiob have been atand•ng for some tune. were _repor ted to hue 
recently regained operations. The fuller time bemg made at •?me 
of the mille is mainly owing to bettor export orders for galvan~ed 
aheeta. There is, however , still insufficient demand to p~'fld:e 
anything like all the mille with full work, a nd nndera~lling 18 
rampant. At the meeting of the trade measures were dliCnaaocl 
for attempting to atop this onderaelling, and it waa auggeat~d that 
aome organised scheme of restriction of the. output should be aet 
on foot. Nothing definite was, however, d8Clded on, and a further 
gathering i.a to be held. It is aa_id tb~t tb~ ~to~t ~ke of 
galvaniaed and blaok ebeote comb1.0ed m tb1a dJS_tn ct _18 onl}' 
about half what it was twelve months ago, bot tb18 eatunato 11 
probably exceuive. Prices are quoted this week at £6 to 
£6 2s. 6:1., for 20 w.g.; £6 5s. to £610s., for24 w.g.; and £77s.6d., 
27 w.g. Galvanised corrugated a_heeta are quoted £9 123. 6d., 
f. o.b. Liverpool, or equal. S tampltlg sheets are quoted £9 l Oa. to 
£10. . 

Steel keeps in very active dem~nd, P!-rticol~ly for constructive 
engineering purposes, the roll1~g mills ~e1og folly engaged. 
Common plates are quoted £6 delivered stat10ns, and sheets £7 to 
£ 8 according to quality. The report that a '' ring " baa been 
formed among the atoel plato makers in the North of Eogland ia 
canaing conriderable disco~ion here. _ The succeaa of tb~ "c~m­
binat ion " in having dnr10g the ex18tence of the cng10eeri:Dg 
trouble ' advanced p rices lOs. per ton1 is remarked npon 'Wlth 
aurpriae and aatisfi\Otion. That steel ab1p plate8 should have now 
got up to £5 lOa. on the Middleabrongh mark~t, a~ a time when1 
owing to the stoppage of many . of the eng~neenng works _anCl 
shipyards the exact reverse IDJght have been expected, 11 a 
matter of' wonder to ateelmakers in this district. It is understood 
that aomo good orders from the shipbuilders, and an increased 
demand recently experienced from the brid~e buildera, have oon­
aiderably helped forward the advance. 

The Bircbills Hall Ironworks, Wals:ill, have been acquired by 
Meaare. H. Bnnch and Sons, of the adjoining Staffordshire Iron­
works and will be re·atarte:i at once. Messrs. Bunch are makers 
of ba~, email rounds and aquaree, h?raesboe iron_. hoops, and hinge 
strip and it is nnderatood that the 1.ronworks 'WlU be ron on the 
aam~ class of output. They will gi•e employment to some 200 or 
300 additional workpeople. 

The promoters of the Stourbridge an~ Kinver Riilway, W.or ­
ceaterahire have now their scheme sufficiently complete for layltlg 
before the' Great Weateru R!.ilway Company, and 1t ia understood 
that this will be done on as early a date as poasible. Notices, bow· 
ever, cannot n_ow be givon under the Light Railways Act till the 
month of April, 1898. 

NOTES FROM LANCASHIRE. 
(From our own Oorrapondentl.) 

Manchuu-r.-It can scarcely be said that any nry sanguine 
antioip,tione are entertained in this d.istrict aa to a satisfactory 
settlement of the engineering dispute resulting from the confer · 
ence which commenced ita proceedings thia week, and amongst 
both engineering and iron trade representatives the position ia one 
of waiting further developments. Thia feeling of uncertainty aa 
to the future neceesarily operates against buyiug of any weight, 
naers for the most part being content to cover immediate require­
mente ; and althongh there ia a fair sprinklin~ of inquiry, the orders 
pot through do not represent the qnantihee usually taken, and 
which might even be expected, in view of the possible early ter­
mination of the lock-out and strike. There ia aleo considerable 
diversity of opinion aa to the outlook after the d.iapnto is over, 
The prevailing anticipation ia that the resumption of operationa 
will ha'fe no material effect eo far as any upward movement in 
prices ia conoerued, wbitet in eome quarters it is thought not im­
probable the tendency may be rather in a downward direction. 
This latter view of the situation ia baaed upon the aaeumptioo that 
during the strike the hoary work baa been goi~ on in most en­
gineering eetabliebmente, and that when operationa are resumed, 
activity will be chiefiy in finiahing, eo that there ia a probability of 
the heavy departments being alackeoed off for a time until the 
abope get straight, and that there may thna be temporarily &'fen a 
leaaened demand than at p resent for raw material 

Although the Manoheator iron market on Tneaday b ronght 
together a fuller attendance of representatives t han baa been the 
case for many weeka there was no corresponding improvement in 
the o.ctual weight of transactions that were being put tbrongh. 
In moat quarters only a alow sort of bu.aineaa waa reported, and aa 
regard a prices the tone in some directiooa waa not qwto so strong aa 
laat week. For pig iron there are fair inqniriee bot buying ia only 
limited, very few consumers placing orders in anything like osoal 
q uantities. Local brands remain without quotable change at 
45a. and 45s. 6d. for forge to 48s. 6d. for foundry, leaa 2i· Linooln­
abire ia firm at 43s. for forge to 4.5s. 6d. for foundry, with a 
hardening tendency; and in Derbyshire, fonndry euppliea are ao 
scarce that special pricea are in eome cues being quoted which are 
practically out of the market, the average ratee being about 47s. to 
47a. 6d. net delivered Manchester. Middleabrough is easier, and 
readily obtainable at about 50s. for prompt and 49s. 9d. for 
forward delivery, by rail Manchester, net cash. Scotch branda aro 
about 3d. below last week's prices. Eglintoo being about47a. 9d. to 
48s., and Gleogaruock 46s. 9d. to 47a., at porta ; and Eglin ton, 
50s. to 50a. 3d.; and Glengaroock, 49a. to 49a. 3d., net prompt caah 
Manchester docks. American pig iron is not arri'fing ao freely aa 
was anticipatod, and price' remain at 46s. to 463. 6d. net cash, for 
ordinary foundry qunlities delivered Manchester docks. 

In the manufactured iron trade bare are ill fair requeet, with 
Lancashire qualities fetching £5 12s. 6d. to £5 13!. 9d., and North 
Staffordshire bare still quoted £5 15a. to £6, delivered here. 
Sheets and hoopa are in very slow demand, with prices unchanged, 
aboete avera~ing £6 15s. to £6 17s. 6d., and hoops £6 10.. for 
random to £6 16s. for apecial cot lengths, deli'fered Mancbeeter 
district, and 2a. 6d. leas for shipment. 

Nut and bolt makers still report busioeaa inactive, with liet rates 
barely maintained. 

A continued briak tone cbaracteriaea some brancbea of the steel 
trade. Hematites, for which there haa been a fairly good demand, 
are firm at 66a. 6d., leas 2t, as the minimum, delivered here. 
Looal-made steel billets are firm at £4 6a. 6d. net oaah. Bare are 
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in m.o~ acU•e requeet, and range from £6 to £6 5s. for ordinary 
quahtiea. Common ateel plate. continue nry firm at the recent 
adYanoe, £5 17a. 6d . to £5 198. being got, with steel boiler plates 
quoted £6 2s. 6d. to £6 5e., deliYered .bere. 

Tbroogboot the engineering trade the poeition romaine about 
ae .Jut week. Pending the reenlt of the conference, work.e are 
gotng on moob the same ae they have been doing for tome time 
put, gradually getting in freeb banda. I n the ennt of the con­
ferenO! bringtng about a termination of the lock-out and strike­
of which , bol!e~er,. there are cooeido~ble misgivings, although 
the general oplnlon 1.1 that the trade uwon repreeentatiyee will not 
allow the oonlerence to b reak up without tome eort of a eettl9ment 
being arriYed .at-there will, ae I stated lut week, be abundance 
?f work on wh1ch to re-~tart operations. H i.e, however, altogether 
1mproba~le onder any ~cumatancee that there can be any general 
~ompt1on of wor~ oatil after the close of the present month, and 
~t 1.1 not at all onlikelf that ~ngioeering works may not again get 
m aot~ly foil operat1on until uter the torn of the year. 
Dono~. t he put .week I had an opportunity of going onr the 

workJ wbtch ~an )Oat been opened by the Manchester Acetylene 
Gas and Carb1de Co .. who have laid down epecial plant for the 
ma!lufaot~, under Kay:• p~teote, of gas producers and various 
fi~tmgs_ eo~table for the hgbt1og of works and public buildings or 
nen dietncts and small towns, and aleo for manufacturing em;;.her 
plant. .suitable for d welling-bouaeet and portable lights to be need 
moob m the aa?le way ae the Welle' lampe. The manufacture of 
acety~one . gae n . so well known that it i.e not nece8118ry to 
explain !D deta1l tho proceu itaelf, beyond briefly noting 
the lpecl&l features of the ay~tem . tha~ bas . been patented 
by ¥r: Kay, ~e whole plant 1.1 nry a~mplo m construction, 
cone~ of elop1ng _genera ton at each aide of a gae bolder, the 
g~ betng pro~ucod 111 the .usual way by the admixture of water 
With t;he carb1de. ~e not1ceable ~eature of thie generator, bow­
nor, 1.1 t~at the/ae 1.1 prodo ced m the exact ratio required for 
~naumptlon, ~n a.t t~e lo weet pouible unite of preesnre, eo that 
10 worke, pobho bu•ld1nge, or dwe_llings the usoal gas fittin.gs can 
be~. _and the loes by leakage 10 defectiYe fittings i.e reduced 
to a mlolmnm •. Anotb~r adnntage i.e that the genera ton can be 
re-charged wb1le the light:' are bo~n_g without admitting air 
to the gas bolder , or ~ffe~mg the bnlhancy of the light. Jn the 
portable form !or oots1de hgbting pnrpoeee, a considerable number 
~ beeu~pplied ~ the Manohoeter Ship C.1nal for ose in couoeation 
With the di8Cbargt.ng of cargoes, &o., a t the docks. Tbeee portable 
~neraton a~e fitted with wind-p roof gas lamps and special flexible 
PI{>M, eoabhng the lamps to be find up where required in the 
ebtpe' bolde, and tbey can be placed on the deck or on the quay 
and the gas conveyed by piping to the lamt>s u required E 1ch 
lamp baa ~ light of 150-caodle power, replacmg twenty-too~ of the 
ordmary oil cargo lamps. 

MOl!'"· Fletcher, R n111ell, and Company, Limited, ofM.anchester, 
Wam~gton, ~nd London, are carrying out considerable extensions 
of thetr Wa~r1ogt:on works, where new combined works are being 
~rooted, which Will take the place of their present eetabliebment 
10 Tbynne-atroet , and t() which will be added a large foundry for 
the .manof~ture of caetiogs for the gu apparatus branch of the 
b011n~ h1thorto t~ed oat at Pendleton, inTolving considerable 
c~t to . railway. carnage between the two places, In connection 
With this extenmon the oompaoy i.e increaeiog ita capital by issuing 
four per cent. debenture bond e. 

Although there ie perhaps tome increased inquiry for the better 
~laeeee of fuel suitable for bonae-fi re porpoees, no reallr material 
1mpronment can be reported in the coal trade of thie district 
S?me of ~be collieriee are not wo~kiog mo~e than four da;ve pe; 
w~k, whilst where t~ey ~e rnnlllDg fall t1me the output 19 only 
be~g moY~ away w1th d1fficolty, _and. stocks, which are uaually 
be1ng. benily drawn upon at tba ttme of the yea.r, remain 
p~tically untouched. Tho better qualitiee of rouod coal 
atill bang upon the market, and there is a continued weak­
noaa in pricoe, eefeoially where advances wore pot on at the 
comme~cemeo~ o . the month, which in tome caaee are not 
now be1og ma1ntained, The lower qualities of round coal con­
tinue g_enerally pl~ntifol in tb~ market, the restricted demand 
for retad yard reqo•rementa, owmtr to the mildneu of the eeaeon 
and ~o look-out. and stn1r:~, t browmg aurplua supplies on the banda 
C?f colher7 propnetore, wbilet the continued stoppage of engineer· 
1ng and tronworks alto reetricta tbe coneumption for general maou­
faotnriog purpose!- At the pit month good qualities of steam and 
forge co~ls remam at _about 6a. to 6a. 6d. per ton the minimum 
figure. bemg t~kon readily to oloar away anything like quant ities, 
No~Witbatandmg the leuenod output of alack, owing to the re­
atn cted demand for round coal, aoppliea of engine fuel continuo 
ample,_witb pri~ only aboot steady at late rates, common aorta 
an~~g Ss. 3d. to Sa. 6d. ; medium, 8s. 9d. to 4s. 3d.; and beet 
qoalit1ee, 4s. 6d. to 4s. 9d. at tho pit month. 

For shipment blllineu i.e moderate, bot not so active u a few 
weeke back, and good qualitiea of steam coal are not fetching 
more than 7e. 9d. to 8s., delinred at the Meraey porta or the 
Mancboeter Ship Canal. 

.J!an-ow.-Tbe mark~t for hematite pig iron in this district re­
m&IDI steady, and bnameu on a fairly large scale i.e being done by 
maken, who are well off for orden, and keep adding to their 
forward de\iyery eogagl!menta. Pcicee are steady at 48s. 6d. to 
50.t: Gd. net, f.o. b. , for IXUlted Boasemer nom ben ; bot warrant iron, 
which baa fluctuated between 48t. 4¥'· and 47a. 9!d .1 i.e eaeior at 
47e. lOd. net cub, sellen; 47a. 9¥!. boyers. This 1.1 however 
~nl:y a speoo.lat~n chat!Je in n luee, ae the market's poeition would 
mdicate t hat h1gber pnces eboold obtain. Doring the week stocks 
of warnnt iron haYe been increased by 337 tone, and now stand at 
184,144 tone, or 111,802 tone leu than. at the beginning of the 
YO&!· There are proet>t!ota of a fuller boeme&a in Beelemer qoalitiee 
o~ tron, bot the ~e 10 forgo and foundry iron i.e quiet. Thirty­
DIDO fornacee are m blast, ae compared with thirty-fiye in the 
correepo~ding w~k .of laet year. 
~ore 1.1 no vanat1on to note in the nloe of hematite Iron ore, 

which etande at lOa. 6d. to lla. per ton, net, f.o.b., for ordinary 
g?od so~. ~e _market i.e steady and brisk, and ralaen have no 
difficulty 10 dapoemg of their output as 01en are increasing their 
wants, and it is still neceuary to supplement the local aupply with 
frequent hoary ~~ of _ore fro!D Spain. 

T he steel trade 1.1 bmk lndoatrially, and bueinesa is offering to a 
fo~er extent for the heavy olaeaee of product, aucb ae steel 
rails, &c. Makon, however, have not booked orden on ae liberal 
a ~le lately u wae the faot up to a few months ago but it is 
endent that a better demand is springing op, and doubtleu long 
before ~ake~ n~ed new orden plenty will be on offer, ae the 
market 1.1 begtnmng to ebow new lifo. Pcicee have not altered , 
and hoary raila ~ •till quoted at f~om £4 7s. 6d. to £4 l Os. per 
ton, net, f.o. b. L1gbt rails and colliery sections are still in quiet 
demand, Shipboilden ha•e not g;ven oat many orden lately for 
new apecifiationa, bot it .is known many large orden are ready to 
place out to eoon u the tnduatrial war which is having eo dieaetroo.e 
an .ea:eot on nriooe tradee i.e onr. The trade doing in other de­
acnptione of steel i.e well maintained 

Shipboi1de_n are proceeding witb their work ae well ae i.e possible 
!'nder the ctrOD.matancee, but eatiefaotory progreea is at preaent 
~po11ible. No new orden are reported and nry few offon are 
m the market. ' 

<?oal i.e in quiet demand, and coke i.e firm and steady, good prices 
rnling for_th~ latter, and poor pricee for the former. 

The sh1p~ID4r trade ~t Weet Cout porta i.e fairly busy. The 
63porte of Pig tron donng lut week were 7325 tone and of eteal 

40 ~na, ae compared. with 4780 tone of pig iron, and 8131 to01 of 
eteelm the correepondtng week of 1ut year showing an inoreaee 
of 2545 tone of pig iron, and a deoreue of 171h tone of steel. The 
aggregate for the year abowe the uporta of pig iron to have 
;ached 391,187. ~na, and eteel 414,549 tone aa oompared with 

ing
3,927,tona of Plff tron, and 440,824 tone of steei in the correepond­

. penod of last year, showing an increase of 97 260 tone of pig 
tron, and a decrease of 26 275 tone of 1teel. ' 

Doring the week one of the fo.rnaoee at the Lon.adale Ironworlu 
' 

TRE ENGINEER 

Whiteba~en, baa been pot in blast, and another one is expected to 
be re~y m a ebort time, These works were acquired in the spring 
of tha_year_by a new oompany, Mr. T. Barlow-Muaicu being tho 
n;'an.agtog dueotor, The works hue stood idle for a considerable 
t1me. 

TB E SHEFFmLD DISTRIOT. 
(From our mm Oorrupondmt. ) 

T HE weather continoee to Yariablo-one day mild ae spring the 
next a keen f~t or a blinding fog- that the bonae cool pit.: can 
scarcely be ea1d .to haYe felt yet the foll preeaoro of the winter 
demand: ~ere .a. however, a good volume of trade being done, 
the collien ee be1!lg worked fu~ly five daye per week. Although 
some acc~molationa are bemg noted, a week of ehar 
weather Wllllll~ce t~ clear them all off. While the local demanX 
for bonae coal 18 qo1otor than oaoal ya\ues are maintained and 
there ia not t he elight_oet hope now of any weakening in prlcee, 
although some oonceu1oos are made to clear stocks which have 
accumulated on the linea. These are not a t all important the 
great ~~lk of tho o?al being kept at the collieries in antioipati~n of 
the bne;.c metro~ohtan demand which cannot now be much longer 
delayed. Beat Sillcetonea are quoted at 9a. to lOs. per ton ; ordinary 
fr·om ze. 6d. per ton ; Barnsley bonae, 8s. 6d. to 9a. per ton ; second a 
~ro~ 111. per ~on . Alth~ogb the Baltic trade is now at an end there 
II atill a C?De~der_able we~gh_tof e~m coal ~ing sent to tho Humber 
porta, ~bile t~o 10land bus10eu !8 kept ~atrly well up, the railway 
comp~tea taking a tonnage oona1derably 10 exceea of their contracts. 
Qootat1one, therefore, remain firm, Barnaley bards making 78 , to 
7a. 6d. per too, ae~odary qnalitiee ranging from 6s. 3d. to 6s. 9d. 
pe~ too. For eng1oe fuel there is also a steady demand although 
owm.g to the leeeened activity of the coke mannfactt:re an no~ 
neoally large quantity of am all coal ie being thrown on tbe
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market. 

G~ ~ate make 6a. to 7e. per ton ; &creened alack, 4s. to 53. per 
ton , p1t alac;k, 2s. ~ 3s. per ton. At the coke oveos there i.e not 
~o mach boe10eu be1og done, a~d stoc_ks are beginning to appear 
1n eome p lacee. Valoee range m ord1nary qoalitiee from 9j to 
9s. 6d. ~r ton, washed coke making lle. to l le, 6d. per too. ' 

In vanooe parte of the Yorksh ire coalfield diaaatis(action i.e re­
ported amongst the men .. At a~veral pita, indeed, permiaaion baa 
~e!l asked of tbe. Yorkebtre M10ere' Asaociation to abut the col­
li~nea down. It 1.1 n~t upeoted, however, that this extreme sted 
W?ll be taken, the offi<:tals being agai~et any aotual stoppage of the 
p1ta, _The men cont1!lu~ to complam very bitterly of the over­
crowding of tbe co~heraoe, They state that the working face 
allowed to each colher hi;S been greatly reduced, with the result 
that, although tho ootpot 11 greater the men individually are not 
able to benefit by it, a nd, in fact, ar~ not eo advantageously placed 
as they need to be. 
. Work proceed a quietly at tho Eut Eod, the men who were called 
m to fill the places of tho oogineen having now got pretty well 
accustomed to the ~a?hines, and there have been fewer break­
downs ~ban. ~ere anhc1J?ated. Much activity is at p resent being 
~bo"!l1n m1htary matenal of all eorta, a feature of recent boeioe&a 
m tha dep~rtment having _bo~n tho increased attention given to 
the prodoot1on of armoor·p•erctngprojectilee. In railway material, 
though no large fresh orden have to be reported there i.e still 
ab~ndant e~ployment on the work obtained early in t he ear. 
R~lway carnage and wagon boildon are extremely bnay ae /ar ae 
~bey can be onder the difficoltiee. cao.aed by the stoppage. An 
tm~rtant local fi rm, whoe_e work 1.1 largely in fitting op railway 
tra10s, are now preued With orde_n for . that pnrpose, and report 
that they ~a~o oev~r koown the1r bnameu so brisk io previous 
Y~· Tba 1.1 OWing to tb~ bon:'e. railway companies having , 
don~g the prolonged depr8181oo, ng~d ly reetrictod their orden for 
carnages and wagons. When the improvement in trade set in 
~nd became more pronounced, almoet all the b~ railway companiea 
m Eng land ~vo oot orden and preued for dehvery. T hese came 
at the same t1!De ae the foroigo trade au.gmented, and owing to the 
obetaolee p~t m the way by the recent engineering trooblo, it hae 
been1 and l9 still, a matter of extreme difficolty to meet the 
reqotrementa of the home companiee. 

~018':'· Vicken, S:!ne, and Maxim, Limited1 whose authorised 
cap1tal1.1 £ 2,600,000, announced this week an 1881le of £1 250 000 
4 per cent. first mortgage debenture etook, at £104 per c~nt.,' re­
payable a~ par on the 30th day of November, 1937, or redeemable 
at the opt1on of the company at ~104 per cent. on and after tho 
30th day of November, 1912, at au calendar months' notice. Tho 
prospectuses were posted on Tuesday evening the 16th inat. and 
~he 1sane adv~rtieod in the papen on Wednead~y morning, the '17th 
~oat, At 4 o clock the same day, £3 600,000 had been applied for 
ln London alone. On Tbunday, at lt.l5, the London lists were 
closed, The allo~monta were made on F riday evening, and the 
allot!Dent lettere l98oed at noon on Saturday. The total amount 
apphed for waa a bout £ 6,000,000. 

What i.e belieYed to be the largest iron ingot mould ever mann­
factored in Sheffield has been succeufolly caet by Me&an . Moor­
wood, Sons, and Company, Har leeton I ronworkJ, and Sheffield 
Moor , It. w_ae cu t from four furnaces, and weighed about fi fty 
tone. Tba tDgot mould waa made to the order of a Sheffield firm 
largel_y engaged in the production of war material, and it will be 
used m .the proceues connect~d with armour plates. 

The hgbter t~ee of. t he c1ty oootinoe very much ae recent11 
reported. A qmet Cbrietmae and New Year's blllineu is ant iet­
pated. The bulk of the orden that haYe recently been taken are 
m the banda of the larger houses. The smaller fi rms particularly 
tboeo dependent on the ~omo market, are having 
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anythin~ bot 
foil ord~r bookJ. A leadtDg feature of the lighter ioduetriee at 
pr~ent 11 an abnormal demand for forks and spoons a demand 
wb1cb baa bee_n to grea t ~h.at io several instances wber~ tho orden 
are aocompawed by condltloll! of urgent deliYery they have bad 
to be refnaed, 

1 

NORTH OF ENGLAND. 
(From our 01m Oorruponlknt. ) 

_ON the w~ole the position a?d proepecto of trade In this dis­
tnct are eatia~aot:ory, though tba week there is a quietnesa in tho 
demand for p1g tron, doe to no particular cao.ae, It i.e generally 
expeote~ that th ere will be groat briskneee all round as soon as 
t~e eng10een haTe ree~med operations, and conaumere seem in­
cl~ed to hold ~a~k until that conaommation is arrived at. It is a 
Widespread op1n1on that next year will be a very brisk period as 
good ~n all reepeots ae tbie year hae been, if not better, as eo m~ch 
w~rk 18 already booked for exeootion, especially by the a.bip and 
bndge builden. 

Maken of No . . 8 Clenland pig iron for prompt f.o.b. delivery, 
and ~ for delivery OYer the lint quarter of 1898, have been 
quoting 4le. 6d. per ton thie week, but tome of them, and also 
moet of the me~hanta, have not refused orden at 4le. 3d., and 
eyen at 4le., owmg to tho fall in warrants. No.1 i.e at 43s.; No.4 
foundry at 40a. 9d:i gr~y forge, 39J, 6J.; and mottled and white 
at 39e. 3d .. The 11toatton for producen of Cleveland iron is aatie­
factory, ae ~t hae been ~I the ;y:~, their stocks are exceedingly 
small! eepec1ally of No.3; 1ndeed it a stated on t rustwor thy authority 
~bat 1n th~ whole. of tho Cleveland district tho etock of thisqoality 
1n m~ken yards ts n~t aboYe 5000 tons, which is far below a fair 
workmg atoc;k, and 1_t explaine tho difficulty that shippen have 
bad lately _10 aeoonog prompt deliveries, veuels often having 
had: to wa1t two or . three tidee before they coold get 
tbetr cargoes. Never 1n recent years except daring the latter 
part of the Durham minen' strike of 1892, has there been to sml\11 
a stock ae that n~w bel~,. and tho "production still continues abort 
of t he coneu~pt1on. 'I hie week the output hae been etill further 
rodoced1 ae ~tr B. Samuelson and Co., Limited, at the N ewp?rt 
lronworu, ,Middlesbro~h, haTe bad to blow oat a furnace making 
91neland tronA. the lintng having given way. S hipments of pig 
aron from the VJeveland district have elaokened not on oontinental • • 

535 

aooount , however, though the porte in the upper Baltic are cloeed, 
bot on Scotob acconnt, thie being a reeult of the recent high 
price of Cleveland pig iron, as compared with Scotch, during 
which time the Glugow foonden bad to boy an enlarged quantity 
of Sootob. Tbie iron i.e now being delivered, a nd natural ly Ieee 
Cleveland iron is required. When the contracts now being fulfilled 
were entered into Cleveland iron wae only 2,, 6d . to Ss. per ton 
below Scotch, and that did not auffice to cover the coat of oon­
veyaoce of the former to the Clyde. Now, boweTer, the difference 
i.e onr 4t., and Scotch buyen are operating more freely in Cine­
land iron. 'fbe exports of pig iron from the CleTelaod district 
tbie month have reached 88,605 tons, aa compared with 92,189 tone 
laet month, and 102,914 tone in November, 1896, to 24th. Tbe 
stock of Cleveland pig iron in Connal'a public warrant stores on the 
24th wae 77,131 tons, a decreue of 950 toll8 thie month. 
W~ile t~e prodooen of Cleveland pig iron are doing fairly well, 

the a1toat•on with the makera of hematite pig is anything bot 
eatiefactory, and baa been eo all tho year, and the coat of pro­
duotion,:n en onder the moat favourable circumstances, can hardly 
be covered. For mixed nombon of E&st Coast hematite pig i ron 
49a. _6d. is ~noted, b~t 4~6. 3d. ia not refoaed1 and this though 
Rob1o ore IS adnnc10g tn Yalne. W ith hematite at the above­
named p rice, maken cannot afford to give tho figure at present 
quoted for ore, and yet thie price doee not pay the ore merchant.. 
I ron prodocen are not prepared to give more than 158. per ton for 
average Rubio oro, bot merchant. have to quote 15s. 6d. 1 and at 
this they will make nothing, becaoee they have to p&y 9a. per ton 
for the ore at Bilbao, and 6s. 6d, i.e the freight to the Tees or the 
Tyoe. The difficulty of carrying on the Bilbao ore trade profitably 
baa lee! tome of the merobante to go oot of it , and deYote their 
attention to ores. from other quarten. Maken complain very mach 
of the poor quality of the ore that i.e supplied to them, and it is 
very seldom they meet with 50 per cent. ore, 

So on.ratisfactory i.e the hematite pig iron trade, that maken pro­
~ acing tbie doecription of iron wonld, ae a role, be g lad to cease 
1ta ma~ofacture, if they coold get supplies of Clneland ironstone. 
But tb11 they cannot, ae a rule, becauee the ownen of nearly all 
tho CJeyeJaod mines are themaelns pig iron prodoei!n, and it 
~oold hardly pal.tbem. to afford facilitiee for other firma entering 
~nto the comp~tition With them for the sale of Cleveland pig iron, 
1t would certat.nly bring down the price of thie, and what little 
they would gatn on the eale of the one woold be loet on the pig iron. 
or coune, the hematite pig iron maken go on prodooing though 
they can realiee no profit, ae they woold be greater loeen if they 
•t:DP_pod fur~acee altogether .. The Norman by lronworke Company, 
L1m1ted, M•ddleebrough, wb1ob has bad three fnrnaces in opera· 
tioo, all producing hematite iron, have changed one to ordtDary 
CleYelaod, but they are .Part owoen of Cleveland ironstone mines. 
The etock of hematite p1g iron bold in Mean. Conoal and Co.'s 
warrant stores is 51,602 tone, a decrease of 2178 tone this month. 

The blast fornaoemoo of Clneland are becoming rather impatient 
that tho three ebift day is not yet adopted, but the ca01e of the 
delay does not reet with the employen, it i.e among their own 
membon, there beiog a considerable number of men aYene to it 
ae it will reduce their earnings where t hey are paid according ~ 
the tonnage produced. 

Th_e _finished iron and steel woru are generally well employed 
and 1t 1.1 remarkable to find so much activity in the steel pla~ 
~d~ when there are to many of the shipyards idle. Bot though 
tb.a 11 the cue, there haYe recently,beeoginn oat nomeroua orden 
for ne"! ateam~n, and the build en hue been ordering the plates 
th~Y. will reqmre, Among the ~rd~n given out are :-To M-n. 
Willtam Doxford and Seine, L1m1ted, Pallion, Sunderland, two 
ateamen of their turret deck type, 300ft. and 335ft. long res.pec­
tively ; Tyoe Iron Shipbuilding Company, steel ateamer of 2540 
tone groaa for the Stag Line ; &pner and Sons, Stockton, steamer 
of 1950 tone groea for their own line ; Palmer's Shipbuilding 
and I ron Co., eteel steamer of 4280 tone groea for Mean. R. 
Ale:nnder and Co.; C. S. Swan and Hunter, Limited, Wallaend­
on-Tyne steel steamer of 3360 tons groee ; William Gray and Co., 
W~et Hartlopool, steel eteamer 336ft. long, for Meun. SiYe­
wngbt , Bacon, and Co., of that port ; Sunderland Shipbnilding 
Co., steamer 400ft. long for Mr. W. Lund's Anatralian Line · 
Craig, Taylor, and Co., Tbornaby-on-Tees, steel steamer of 4300 
tone groee. So numerona are the orden booked, and to faTonrable 
th_e p roapeota for next l.e~, that tho steel plate maken of tbie die­
tnct have formed a ' nng " for the regulation of prices, and 
have fixed upon £5_1011. , losa ~ per cent. at works, as t.beir official 
fitrnre for steel ebip plate&, bot conaomere are not yet prepared to 
g.ve that. The '' ring " dooe not include the maken of iron 
plates, but there are now scarcely any of these left. The quota­
ti~n for iron ship plates i.e £5 5s., lesa ~ per cent. f.o.t, Steel 
sh1p angle& are at £5 5e.j__and iron abi~_angles £5 2s. 6d.; while 
commo~ iron ban are at £o 5a., all leu~ per cent. f.o.t. H eavy 
steel rails are at £ 4 l Oa. net at works, and busineu i.e actin, 

The .Panone Torbioia Company baa acquired thirteen acres of 
land at W allsend-on-Tyne, and alto the copper woru of Messn. 
Muon and Barry, ae well u a farther area of ten acres on which to 
erect boildinga and plant for the oonatrnction of veuela of the 
Torbinia type, the invention of Mr. C. A. Parsons. 

The eighth anuoal report of the directon of Meeare. Dorman 
Long, and Co., Limited, Brita:~oia and West Marsh Iron and Steel 
Works, Middleabroogh, etates that the groea profit for t he year 
ended September 30th wae £52,756, and they will pay to the 
ordinary sharebolden a dividend of 6 per cent. They wrote off 
£1~,000. for de~reciation, and carry forward a balance of £15,478, 
wb1ch 1.1 soffi01ent to pay another 2 or 3 per cent. Their girder 
bosineee has increased to rapidly in London that they have bought 
outright tho freehold yard which they b~ld on lease, and baYe 
lou!'ld •?other plot of ground: They have alto extended their 
oog.neonng department at M1ddleabroogb. T heir works in all 
branch~ han been folly employed daring the year, and are likely 
to remam eo. 

Mr .. Walter . Hodson, _of Darlington, the president of the 
Auco1ated Soo1ety of Ra1lway Senante, i.e a candidate for the 
general secretaryship of the Society, ae is also Mr. William Keel 
of Middleebrougb. ' 

The memb~n of tho Incorporated Aeaociation of Municipal and 
County Eng.noen-Nortbem Division- held a conference at 
Sunderland on Saturday, and visited the woru of the Wear Im­
prov~mont Commiaaionera, including tho new &ker Pier. T hey 
also tn8pected the Boroog~ ~!ectric L~· bting Works. 

Tho Sonderla.nd E&.b1b1tion of · eering Sbipbuildin 
Mining, and Electricity was opened on onday by the MarqJt 
of !-~~donderry, and baa since been largely attended. '.1'he 
exh1b1t1on coven over two acres of land, Tho main building is 
180ft. by 120ft.! •.nd there . are eeTeral smaller boildings. 'l'be 
whole of the build1nge are l~gbted by electricity by the Sunder· 
land ~orge and Engirieering Company. 

While th_o steam coa~ tr:ade i.e becoming quieter, on account of 
the slackoDll!g of the ah1pp1ng d~mand, there i.e greater aotivity in 
the gaa ooal mdnatry, and t he pn~ of tho latter are tending up­
warda, u they are also for mannfactnriog coal the contracte fOJ' 
the latter for next year's delivery being mad~ at 3d. to 6d. per 
ton m? re than baa ruled for coal for tho current quarter's con· 
eumpt1on. Beet Northumberland eteam coal is 83. 3d. per ton 
f.o.b. The Northumberland minon have determined to ask for ~ 
furtb~r advance; they received ~ per cent. a abort t ime ago. 
Coke 1.1 firm at 13s. 6d. per ton, delivered at Teesside furnaces. 

NOTES FROM SCOTLAND. 
(Ji1rom our mm Oorrupondmt.) 

TnB state ot b~ineu in the iron and allied tradee in Scotland Is 
not nearly S? ~atiafaotory ae could be desired. There can be no 
donb~ that ,It l8 at le~gtb ~offering severely from the effects of 
tho d1spute m ~he engtneenng trade, and it is hoped by all 0011• 
oemed that thie matter may eoon be amicably arranged, 
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The pi{ iron w&.rraot market baa been depressed, and pricea 
have &galn reached a lower level. Consumers find that their 
wants are eaaily met, and there i.e comp&ratively little speculative 
bnsineee being done. Scotch warrants have been done from 
453. 5~d. to 468. 2!<J. cash, and 453. 61d. to 45s. 5d. one month. 
The.re !f&a no inquiry whatever for Cleveland warrants at the 
beglnntng of the week, but subsequently a small buainess was 
done from 4111. 2d. to 4la. l;ci. cash, and at 41a. 4d. one month. 
C11mberlaod w&.rraota aold very slowly at 4lh. 8~1. to 48s. ld. cash, 
and 48s. 3d. one month. For !&vera\ weeks there bad been 
no~hi~ wbatev~r doing in Middlesbrough hematite, but this week 
!' limtted quanhty changed banda at 48s. lli d. and 49a. for delivery 
1n one month. 

:rhe maio element of stability in the market at present seems to 
anae out of the continued heavy decreaae in stocks in the North of 
England. Tbe reduction of stock in the OI&Egow warrant stores in 
the (>&It week was only about 800 tone, but the total quantity re. 
maiwng on hand i.e comparatively small. 

Since lut report four furnaces have been put out of blaat at the 
Clyde I ronworks, temporarily it is understood, in order that some 
neoeeeary repairs may be done. There are now 75 furnaces blowing 
in S:ot land, compared with 77 at this time last year, and of these 
35 are producing ordinary, 36 hematite, and 6 basic iron. 

There i.e not much chan~te iu the prices of makers' iron, but 
the tendency u regards 0 M.B. is somewhat lower. Govan and 
Monklaud, f.o.b. at Glasgow, Noe. 1, are q11otedl 46~. 3d.; 
Noe. 8, 45s. J!d.; Wisbaw and Carnbroe, Nos. , 46s. 6d.; 
Noe. 8, 45s. l~d.; Clyde, No. 1, 50a. 3d.; No. 3. 47s. Sd.; 
Gartsberrie. Summerlee, and Calder, No. 1, 51P.; No. 3, 47a. 6d. ; 
CJ!tnees. No. 1, 52s.; No. 3, 48J.; Gleogarnock at Ardrosno 
No. 1, 50.t. 6d.; No. 3, 45s. 6d.; F4llintoo, at Ardroeeao or T rooo: 
No. 1, 47s. 6d.; No. 3, 46s.; D .. tmel liogtoo at Ayr, No. 1, 47s 6d ; 
No. 3, 46J.; Shotts, at Lsitb, No. 1, 52,, 6d.; No. 3, 503.; Carron 
at Graogemouth, No. 1, 51s. 6d.; No. 8, 48s. 

The demand for Scotch hematite iron i.e at present comparatively 
alow, and there ia oollliderably less of it being produced than was 
the cue a few weeks ago. The price ie, however, nominally un· 
altered, merchants quoting 52s. per too for delivery at the steel 
works. 

The Scotch pig iron shipments are slightly better tbia week. 
The manufactured iron trade ia, ir anything, rather quieter. 
Makers bne fewer inquiriea connected with the home trade and 
it wonld not be surprising were buaineaa to settle down a 'little 
betw_eeo now and the end of the year. Much will depend upon 
the J.II8Ue of the conferences regarding the engineers' dispute. 
~er~~ao~ report that the inquiry for ateel ia very aeneibly 
dtmtn18biog, and holders who have been anxioua to realite are 
reported to have done eo within the Jut few days at somewhat 
lower pricee. 

The coal market ia in some respects io a better position than of 
late. Tbere bas been a very decided D{'Ward movement in freights 
to the Mediterranean, and although th18 is no doubt partly doe to 
a aoarcity of bandy tonnage, it bas not been without a favourable 
effect on the coal market. Some exporters indeed state that stocks 
are abnormally heavy at Alexandria and elsewhere on the 
Mediterran8!'n1 ~nt~notwitbataodiog this the!e ia a decidedly more 
hopeful feeling 10 the trade. The coal eh1pments from Scottish 
porta abow a good increase, aa:ounting for the put week to 
180,:J?O ton~1 compared with_ 170,041 in the preceding week 
and 129.0'-t') 10 the corrcapond1rg week of last year. The impro•e· 
ment is well distributed over the porta both east and west. 
Honeebold coals for ~ome use are. quieter owing to mild weather ; 
the output of moat k10de of coals 1s lar~e and steady, yet prices 
are. upon a fair lnel. Maio coal is quoted f. o. b. at Glugow 7a.; 
eplint, 7a. 6d. ; ell, 7a. to 7s. 9d.; ateam, Be. 3d. per ton. 

WAI.ES AND ADJOINING COUNTIES. 
(From 01tr own Oorrup<nt.denl..) 

Tus manager of an important group of collieries remarked to 
me. thia. week that the stea!D coal trade was pusiog through a 
trytng t1me, and he was afratd that the cause must he attribnted 
in a large meunr~ to the injudicious action of colliers, in suggest· 
iog a •' atop week " aa a cure ror the occasional slackness of boai­
ness. "Poor fellows, " be added, "they have aeen now the result 
of atop weeks.:' . Of late, work haa been _very uncertain in many of 
the steam colhen es. Mertbyr Vale, wbtcb as a rule is carried on 
with a good _de.al of r_egularity, bas been. -.:ery stagnant, so too 
Plymouth colhenea, wb1cb have able and v1gllant representatives 
at Cardiff. I might go on speciryiog a long li~t, but these a re 
illuatratione. 

Another factor, too, io the doll times, in addition to the action 
?f the men in driving ~way tonnage, ia t he fact that at thia 
JUncture generally trade 18 rather qniet , on account of contracts 
running out, and new ones being entered upon. Very probably a 
little. more britkoeea will ~ ezperienced sbC'Irtly, as a number of 
Cardiff steamers engaged 10 the South American trade are 
expected on their homeway journey. 

A few aubetaotial cargoes were dispatched from Cardiff at the 
oloee o~ the week, an~ tbjs gave a little animation ; 4800 tone 
were d18patcbed to Rao, tOOO tons to Port Said, 5400 tone to 
Colombo, and 4000 tons to L" Palmaa. Mid-week' tbere were aleo 
a few aubatantial consignments, such as 6700 tons io Monte Video 
and 4160 tone to Brindisi ; but the majority ranges comparatively 
low. One coneignmeot left Newport, Mon., on the 23rd 4700 tone 
for Brindisi . • ' 

I am enabled to put on record one contract entered into with the 
Khedi-.e of 20,000 tone, obtained by Milbnro and Co. The price 
i.e s tated to be 1G~. 7d .• c.i. f. 

At the docks, Cardiff, on S'turday IMt, it waa stated that ton. 
nage had come in ag~io very slo'!lf, and bll8iness accordingly in 
steam coal wa!l restncted. I nqnm es both for prompt and futtlre 
delinries were quite up to expectation, but the drawback waa 
the ab€ence of steamers, and it was noticeable that notwith­
standing the phenomenal rates rnnnin~ to all porta in the Medi· 
terran~ao, tonnage was "snapped up" eagerly whenever pofsible. 
Some 1dea of these freights is worth giving. A boat was taken on 
Saturday for Leghorn at lOa. 3d., three were fixed for Genoa at 
9d. 9d., and one small steamer for the aame at l Os. These rates 
are stated to be the highest recorded for years and are about 
double the quotatione which rnled for a time duri~g the deprelll!ioo 
in 1896. 

Thia week foggy weather bas settled down on the Bristol 
Channel, and tbia baa not improved conditione. The lateat rerort 
E~:cbange, Cardiff, was that the demand for a ll kinds of coa w~ 
indi~ereo~, and prices for prompt shipment diffionlt to maintain. 
ClOStng pnces were as follows :-Beat steam coal, l Os. 6d. to 10!'. 9d.; 
seconds, 93. 3d. ~ 9J. 9J. ; dry, 9J. to 9a. 9d.; special small, 6J. to 
~s. 3d._; boat ord inary, 5a. to 6a. 3d.; seconds, 4s. 9d.; inferior, 
mclud1ng drys, 48. to 43 3d.; beat Monmouthabire coal, 9a. to 
9.i. 3d.; aeoonda, Be. 7id. to Sa. 9d.; beat holl8e coal, lOs. 9d. to 
lla ; seconds, 9a. 9d. to lOa : No. 8 Rhondda, l OJ. 6d. to lOs. 9d. ; 
brneb, 9e. to 9s. 3d.; email, 7a. 6d. to Be.; No. 2 Rhoodda, 8s. 3d. 
to 8s. 6d.; through, 6s. 9d. to 7a.; sma ll{ 4s. 6d. 

Swao.sea coal trade last week was to erably good, and some of 
t~e collieries showed an increued output. This was the case at 
Btrcbgrove. The Foxhole collieriea too are very bnay. With the 
exception of the old Bircbgrove, most of the collieries have a fair 
meunre of activi~y. and winter bneineae is opening well , though 
generally, over the whole district the mildness of the season bas 
told adversely on bonae coals. 

Swaneea coal pri~ea are firm{ and in some cases show an improve· 
~en.t. The followtng are the ateat qnotatiooa:-A.nthraoite : Beat 
p1g 1ron, 118. to lla. 6d.; second quality, l Os. to l Oa. 6d. · ordinary 
large, according to quality and selection, 9a. to lOs. ; am'an robbly 
onlm, 4e. 8d. to 48. 6d. Steam coals : Beet, 9a. 6d. to l Os. 6d.; 
eeoonda, 8i. 6d. to 9a. 3d.; bunk era, 7a. to 7a. 6d.; small, 5e. to 
5a. 6d. Hotlee coals, No. 3 Rbondda, l Oa. 6d. to lle.; through, 
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Be. 61 . to 9d. 6::1.; small, 7a. 9d. to 9a. 61.; No. 2 Rbondda, 8s. 9d. 
to 9s.; through, 7s. Sd. to 7s. 9d.; amall, 5s. 3d. to 5a. 9:i. ; cub 
thirty days. 

Patent fuel i i aomewbat depressed in the Cudiff and Swauaea 
district&. Swansea shipment& last week were under 6000 tons. 
Prices remain. Coke is in good demand at list prices, and in pit· 
wood aalea have been effected up to 17s., arrivals having been 
aoant. 

bas, however, been done in the matter yet. The recent btaring 
of the Pig Iron Convention, which refuaed to agree to a bonntr on 
export unlesa all the iron and steel producers ban joined 10 a 
syndicate, will moat likely induce the different partiu to come to 
an agreement before long, and this wonld be decidedly beneficial to 
t he bar trade, and also to other branches of the iron industry, where 
the underquoting of the different works prevents a sound bnaio8811. 
There is much life stirring in the railway and engineering line, and 
employment is likely to remain brisk for aome time ahead. Several 
ordera for all aorta of railway requirements, such u tirea, fiab. 
plates, rails, steel springe, &c., wilJ be given out within tho courae 
of the present month. According to a note contained in the 
Rl~.milh,. Wutphalian. Ga~dU, the endeavou.ra to form a Wire 
Nail Convention appear to. have been pretty auccesefn.l, the 
difficulties which have hitherto prevented an agreement between 
the parties concerned having one by one disappeared, and there 
are now but a few works that remain somewhat obstinate in the 
matter. A syndicate bas long been looked upon aa the only 
means of improving the conditions of this long-neglected branch of 
the iron indnstry, regulating the demand aa well aa the prioee. 
However, if the endeavours of the leading parties meet with a 
steady resistance, one need not be astonished if the}' finally cease 
to take an intereet in the matter. The question 18 whether the 
raw and malleable iron conventions will put up with these oon· 
tinual rebu.ffs. One meaua to punish, aa it were, the refractory 
mills would be the refusal of the bounty on exports of wire nails. 
The granting of thie bounty ia one of the principal conditions for 
the formiag of the Wire Nail Convention, and therefore of some 
importance. 

The iron and steel trade1 remain tolerably buoyant, and I hear 
that very large consignment& of ore are coming in, leading to 
the impression thit iroomuters are expecting a continuance of 
activity. 

'£he Dowlaia "Big Mill " has been working thronghont the week 
without the slightest bitch, and the quuity of tin bare turned out 
is reported a.s uniformly good. In proof of the pressure at 
D.>wlaia, half a turn of overtime was worked last week each night 
in all the mechanical department&, and full time in a ll the mills 
and forges. 

The Cyfarthfa Works are bnsy on rails and bars. In the Swansea 
district the steel works throughout the valley are aotive. At 
Briton Ferry the make of hematite pig iron last week was larger 
than in any of the preceding weeke of the quarter, and the output 
of steel bars at the Briton Ferry, and also at the Albion, was above 
the average. 

Several of the tin-plate works in thia neighbourhood are idle, 
but in the Llanelly district I am glad to record a settlement of the 
strike. A aettlement was brought about last week, and now the 
three works are going on briskly. The imports of pig iron into 
Swansea last week amounted to 2363 tons, iron ore 2940 tone, and 
98 tons of steel blooms from Sweden. 

The tin-plate trade with America ia reported as brightening, 
though last week the total abipmenta were only 26,260 boxes, while 
t he quantity from the works totalled 40,207 boxes. 

On 'Change, Swansea mid-week, it was reported that pig iron 
bad been straggling throughout the week, leaving off slightly 
weaker than at my last report. Consumers are said to have com· 
pleted requirement& for the year, and would wait to see what 
would turn up. One idea was, that if certain trades succeeded in 
getting aborter hours, other t rades might follow, so it wonld be 
wis~r to wait developments. 

Llteet quotations are as follows :-Glasgow pig, 48a. 4d.; 
Middle,brou~th No. 3, 4ls. lOd.; hematite, 48s. 9.i.; Welsh bars, 
£6 lOJ. to £5 12s. 6d,; sheet iron, £6 6e. to £ 6 7:~. 6d.; steel, 
£6 5s. to £6 7s.; steel r&ila, heavy, £4 7a. 6d. to £ 4 lOs.; light, 
£5 7e. 6d. to £6 lOJ.; Bessemer steel bars, £4 2J.; Siemene, 
£4 23. 6:i. T in-plates, Bessemer cokes, 9s. 7~d. to 93. 9J.; 
Siemens, 9a. 9d. to 93. 10~d.; ternes p~r double box, 28 by 20, 
lis. 3d., 17s. 9d .• 18J, to 2ls.; beat charcoal, 10~. 6d. to 12:~. 6d. 
Block tin, £62 17d. 6d . to £ 63 3J. 9d. 

Sir John Jones J en kina, Swansea, is stated to have said that bia 
company- the Rbondda and Swansea Bay R~ilway, of which he i.e 
chairman- and the Taff are making arrangement& for a through 
route 'lli4 Treherbert between S wansea, Card111, and Newport. 

AA intimated lately, the {'reparatioll8 for next session in the 
form of railway Billa are wetgbty ones. AA stated by a Cardiff 
authority, if the whole of the Welsh schemes which are fore· 
shadowed are proceeded with, the Committee before whom they 
will be brought will ha.e a bll8y time, and the chief members of the 
Parliamentary Bar reap another golden harvest. 

At present I only notice them in brief, as modifications are not 
improbable. The only dock for which powers are sought is the 
Wmdeor. 

Barry Railway Com{'any ia to make another attempt to obtain 
powers for constrnotmg an independent line between Cogan 
and Cardiff. Another important aobeme ia a continuation of 
the Barry directors' efforts to reach the Moomonthsbire coalfield, 
from which now the shipments are taken by Cardiff and Newport. 
Under powers obtained in 1896 they are now constructing a line 
between St. Fegan's and Peurbos Junction, which will put them 
in connection wtth the Rbymoey at that point. They will now 
aeek powera to make a abort line which will connect the Brecon 
and Mertbyr line with the Rbymoey. If gained, thie wil l enable 
them to touch the coal of the Rbymoey Valley, particularly from 
the. Powell Do1Jryn colliery, and the Rbymney Iron Company'a 
coll1ery at Bargoed. I note that the Brecon Railway Company ia 
aiming at the same thing. 

The Cardiff railway projects are the abandonment of the line to 
Pontypridd, and ioetead to make a line from the eastern end of the 
Roath D.>ek1 running powera with Great Western Railway from 
Roath, and 1odepeodent lines from Puntypridd to Aberdare and 
Me:tbyr Tydvil . The junction with the '£aff Vale at Treforest, 
wb1cb was part of the original Bill, ia to be retained. The Cardiff 
Railways-Bute-propose aleo to close the Glamorgan and Aber· 
dare canals, and abandon exctpt from Melin Griffith to Cardiff · 
but to retain all the water right.~ and certain other powera of tb~ 
companies, thongb proviaioo ia made for their dissolution, Running 
powers are sought on the Taff Vale, Rbymoey, Great Western, 
North Western, and Barry. An increase in the number of Cardiff 
railway directors is alao aoogbt, aa well as power to divide the 
stock into preferential and deferred. 

A leading feature also is Pidiogs t o the Albion, Dowlaia-Carditf 
Peurhiwciber, Nixoua, and IIarru'a Navigation Collieries. ' 

I shall notice these and their important connection later on.· 
I expect daily to bear of the settlement of the Abernant strike. 

Proapeote are favourable. 

NOTES FROM GERMANY. 
(From 01tr oum ~) 

hr ~be iron • prod~cillg districts here the poEitioo ebowa no 
appreciable charge s1nce former letters . The tone generally id 
firm ; bore and there orders are reported to have been comin~ in 
more freely ; as a role, however, the bll8inees done is rather 
moderat~, a!ld t_he condition of prices bas not improved . 

Tbe S1lee1an ~on t rade baa been active iu n:ost departa:onta, 
fr~ab work com10g to hand pretty regularly; quotations remain 
at1ff. 

Employment and demand in the various branches of the 
Rbentsb· W ~stpbaliao iron industry have been comparatively eatia· 
factory dunng the week now past, there being generally a eligbt 
tendency ~warda improvement perceptible in the local trade. 

Oo foresgn account only a moderate bnain868 is being put tbroogb. 
Regarding the different sor1 s of iron, there bas been no change 
reporte~ since previo_us week~ ; pig iron ie in pret1 y strong request 
and eo 18 ~alleable n on ; pu:es tbow a fair stitfness. German 
Bessemer 111 quoted M. 6~ to 64 p. t . at works; foundry pig, No. 1, 
!ll· 67 p. t.; No. 3, ~r. 60 p. t . Forge pig, free S iegen, M. 58 p. t. ; 
1ron for steel makt!lg, 11!. 60 ; basic, M. CO ·50 p. t . In billets a 
healthy eort of busmees IS generally done ; raw bars in basic are 
q~otM M. 84. p. t. ; billets in ~asic, 1rl. 94 ·60 p. t.. Blooms were a 
trtfle weak JO&t now, quotattons for Itbenish·Westpbalian sort@ 
having slowly decreased on M. 86 and even 85 p. t.; Sieger land 
aorta, n o.wever, are fi~mly maintai~ed on 1\I. 90 to 91 p. t., tbanke 
to the S1egerland Unton of Puddling Furnaces. In apite of the 
low pricep for ~looms, which in many cases scarcely cover the 
costa of producbon, the amount of orders booked ia much smaller 
~han might be d~ir£d. Pric~s for light section rails have, accord· 
JOg .to the R hmisJL. Wutphaluzn. a~t.Ue, been moving downwaTda 
dnnng the past fe~ weeks, and are at p~eseot standing at M. 100 
p t. nod below. Tb1s decrease may partly be accounted for by the 
fact that American light section raile were to be bought in Antwerp 
at much cheaper rates tb~n. the Rbeniab-Weatphaliao works could 
afford to ta~e. . The aot1!lty of the girder mills i.e fairly aatia. 
factorY.:, cons1?e~g ~e t1me of the year ; M. 105 is the basis 
<J.'!otat1on, whioh 111 . hkely to be well maintained throURhout the 
wtnter •. Bars rematn neglected, buyers showi!Ul but little con­
fidence 10 the future ; althongh the forming of a Bar Convention Ia 
generally considered aa being eure to take place, nothing definite 

'! 'he business ia coal in Rheinland-Westphalia and Silesia, aa 
well as in the Saar district, ie animated, and consumption in 
many instanc~ exceeds the output. Prices are extremely firm. 
The Government colliery, Kuaigin L)uise, baa raised the prioee for 
coal and coke 25 Pf. p. t. 

To judge from the accounts that are given of tho Anstro· 
Hungarian iron industry, the posit ion in some branches appears 
to be changing from bad to worae. Merchant iron, for iost.aooe, 
i' showing an increasing weakness, and some of the smaller bar 
mille have been compelled to reduce their output. The demand 
for girdera and structural iron has, of coorst>, shown a falling off 
recently; but there is quite a fair businesa done in the railway 
department, orders comtng to band pretty freely. Pricee are the 
same as previonsly quoted. At a general meeting of the Austrian 
Scythe and Sickle-makers it has been s tated that in 1896-97 the 
bneioess in scytbea bas been rather unfavourable. 

Ia Rnaaia, which ia the beat place of sale for Austrian acytbee, 
the markets in Irbit and Nisobw -Novgorod have been but weakly 
attended ; large Iota of scythes have remained llll8old. In the 
Wolga and Don district, likewiae, consumption hu been nry 
limited on account of unfavourable harvests. In the South 
Caucasua and in the districts about Moecow the bnaioess in aoytbee 
bas, however, been pretty active. To Poland and to the Baltic 
provincea o. moderately good trade was done ; Belgium and France 
bave only bought amaU Iota, while Italy conaumed a (air quantity. 
The bnsiness in Auatriao scythes, sickles, &c., to Bnlgaria, baa, 
likewise, been a li-.ely one, but, owing to a bad harveet, a 
coneiderable number of the ecytbee and aicklee that were 
imported have not been sold and fill the atorea of the larger 
dealers. 

Demand on the Belgian iron market i.e li-.ely and tbe works are 
well engaged ; so that, if prices were a little leas inclined to give 
way where a contract of some weight ia in qneetion, the position of 
the Belgian iron industry might be considered comparatively good. 
Official quota tiona are :-Luxemburg foundry pig, No. 3, 60f.; 
common forge pig, 52f. to 68r. p. t. Merchant u oo, f.o. b. Antwe!'P, 
No. 2, 131·25f. to 133f.; No. 8. 136 25f. p.t.; the aame Belga.n 
stations; No.2, 132•50f. to 185f.: No.3, 137·60!. p .t. Girders, 
f.o.b. Antwerp, are quoted 131 25f. to 133f. p.t. ; the aame free 
Bslgian eta tiona, 132·501. to 135£. p. t. Iron plates for export. 
No. 2, 140f. to 142f.; No.8, 150f. to 162·50!. p.t. Steel platee for 
export cost 150f. t o 152 ·50{. p. t .; steel rail a, 105f. to llOf. p. t. 

A strong tone/renila on the Belgian coal market, owing to a 
vigorous demao that comes in for all sorts of engine and bonae 
coal. The collieries of the L ~ge district ha-.e raised their prioee 
lf. p. t. 

AMERICAN NOTES. 
(From 01tr oun~ Ourrupondent.) 

Nxw YoRK, November 17th. 
H &A \ ' Y exports continnne. All commercial factors are strongu. 

Jobben are crowded witb shipment&. Q11atantined cities in the 
Southern St.atea are now opened. Wbeat uporla last week 
5,690,000 boahe!s, against 3,3'25,000 same week a year ago. C Jld 
weather baa sttmolated a demand for goods. R lilroad earnioga 
show a steady increase. Tbe banks have a plethora of money. 
'I' he production of pig iron baa increased from 164.000 t one, J u1y 
ht, to 213,000 tons a week now, which i.e 4000 tons pt>r week onder 
the highest production ever reached. Despite thia enormolle pro­
duction stocks are steadily declining. Oo J une h t stocks were 
l,C67,252 tons, on November let, 753,537 tons. There is a heavy 
~onanmption,_and next year's requ~re~ents will probably greatly 
tncrease. Pr1cee are somewhat eas1er JOSt now, but there 18 nothing 
to prevent a sudden advance ondtor tne appearuoe of a vigoron:~ 
d~mand •. ~Jg iron production appear3 to _be increasint, and the 
h1gheat h'Dlts have probably been ~sed tb18 week. Billets are in 
heavy demand at one or two mills. At all others, the reports are 
that there are no inqoirioe. .Prices are firm at mille, but users of 
bill eta ~re not dispos~d to buy at _any price. They are waiting for 
~he revlVal of the w10ter and apnog demand, which neually abowa 
1t£elf about D~cember. The bar mllle and sheet mille throughout 
the United States are al l doing fairly well, and by next montb 
bu?'era will have their orders in ! or winter and spring deli•ery. 
Pr1cea for bars and sheets are oottceably weaker than in 0Jtobor 
when so much busineea was placed. Orders for freight, paBteoger: 
and beggege cars are now coming in, and if they continue to be 
orde red it will have a marked in6oence on the iron trade. Tbe de· 
maud for boiler tubes is very active, and boiler plate ia also in active 
requett, Plate iron and at.eel requi rement& continue to drop in, 
the lbteat large order being for 5000 tons. Steel rail orders aro 
coming along better, and prices are very fi rm. The iron and steel 
buyers are not anxiooa to place ordera at once, desiring to get a 
better view cf the probable winter requirements. General bnti· 
ness is coneenative in volume, but the general conditione point 
to an active winter. The experience of the past be yean has 
made buyers and sellers more cautions. The baoka have plenty 
of money, and failures are fewer in number. 

THE NEWPOR r HARBOUR COMMISSIONERS' 
WEEKLY TRADE REPORT. 

OwiNG to the scarcity of tonnage, steam coal ia quiet ; prioee a 
little eaaie:. Bonae coal is in good demand, with priou •ery fi rm. 
Steel and troD works are well employed. No ohange in tin-plate.. 

Coal: Best steam, 94.; socooda, 83. 9 J.; house coal, beat U s.; 
doc;k screeninga, 5s. 9d. to 61 ; colliery small, 5s. to 5s. Sd.; 
emtthl.' coal, 6s. 6d. P•tent fuel, 103. Pig iron : Scotch warrants, 
45!. 1d. ; hematite warrants, 47s. 10d. f.o.b. Cumberland ; Middle€· 
brongh No. 3, 40s. 9d. prompt; Middlesbrongh hematite, 48J. 9d. 
Iron ore: Rubio, 14s. 3d. to 14 •· 6d.; Tafna, 13a. 8d. to lSa. 9d. 
Steel: Rails, heavy aeoti~na, £4 53. to £4. 7a. 6d. i light di~to, 
£.!> 5a. to £5 7a. 6d. f.o. b., Beaaemer steel tin-plate Dare, £4 2,.; 
S1emens steel tin-plate bare, £4 2s. 6d.; all deli•ered in the 
diatriot, caeh . Tin-platea : Beeaernor steel, coke, 9e. 9d.; Siemene, 
coke finish, lOs. Pit wood : 16&. 9d. to 17e. London Exchange 
Telegram : Copper, £48 Sa.; Straits tin, £62 161. Freighw 
ad•anoiog and •ery firm • 

• 
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TBB PATENT JOURNAL, 
~ (tvnA " T1w nl1Utr-Jkd OJ!cial JovrftGl of 

Paknll." 

.&ppUoatton for Lette.. Patent. 

• . • When llnenttona ha"o boon " communicatod ' the 
n•me and addreM of the oommunicatln4r party are 
prlntod in ltallca. 

l Oth Novnnba', 1897. 

~11.1 88. STOVU, T . Fletcher , J . Ne ll, t.Dd Fletcher, 
RUIOell, and Co., L td., Manchester . 

26.189. Csl\'TJUi'UO.U. M.t.on nn;s, A. M. Stuart, 
Gwgow . 

26,140. Gorn:JUNO lU.oOtlll:, R. P lumber, P arte. 
26.141. BA'ITI:N·FIXINO CLAMP, A. Matthews, Northum· 

berland. 
f6.142. F"m& LIOBTUS, J . Gucet, Leeds. 
26,148. NON·PUNCfUB.ABLI: PNI:OliATlO TIBIS, G. E IU&, 

Rochdale. 
26, H 4. I NCUBATOR, E . Pbtro, Brussels. 
26,146. GUIDING SPtNDLIIt·DRIVI.NO BANDil1 J . Boyd, 

Shottleaton, N.B . 
26,146. MozzLs, B. Osborne, London. 
26,147. MARTINI FI'Rl:·AlUlS, F . Greener Birmingham. 
26,148. MouLD for CASTI.NO BABS, A. E . H ecklord, Blr· 

mingham. 
26,149. Cou.ut, J . Greaves, Belfaat. 
26,16(). P LOuou, F . BaumiUin, Berlin. 
26,161. PLouou , F . Baumann, Berlin. 
26.16~. DooRS for RAILWAY CARBJ.t.oa, J . Scota:~n, 

Wlgan. 
~611.68. l'nUHA.TlO BOOT·TRU1 T . G. Stevena, Green ­

ruthe, Ke nt. 
26,154. AUTOIUTIO BOOT·TUI1 T. G. Stevena, Green · 

hltho, Kent. 
20~,.165. SION.u.LI.NO, W. J. Featheratone t.Dd T. Pratt, 

LOndon. 
26,156. WJ.NDOw Suo and FJUlllt, B. Crowther, Blr· 

m ingham. 
26.167. RUBB.m T1Ra, F . G. H eath and G. F. Baylla, 

London. 
26~,.158. CULTIVATORS, E . B . Nich olson and W. Mather, 

LOn don. 
20,169. URN TAPS, W. B . L. McCarthy, Walthamatow, 

Essex. 
20J 60. BII:CUlUNo Covns to WunL Rnm, J . Adair, 

.uriatol 
26,161. M oooUARD8, G. Townaend, London. 
26,162. BOTTu.s, A. P lath, Lon don. 
20,168. KNOilD MJI:CllANI8X 1 T. Mcaauru, London. 
26,164. UNDIBOARND"T for 0BILDRIUl1 I. N. Fooks, 

London. 
26.166. BRAKI:S, L. B . Flory, London. 
26,166. MATCB Box, W. E . Poetlothwaite, London. 
26t.167. GARDIUl·c·oL't'IVATl NO AJ>PLIANcx, G. W. Shallot·, 

LOndon. 
26,168. P IPIB, J . H . Sutton, London. 
26.169. Dtm' INO GEAR, E . R . Roche, London. 
26,170. Com YARN ll.t.T :M..uro'r.t.c.-roR'I, R. E . E vondon, 

London . 
~6, 17 1 . BJUJOC Bn, A. W. Gamage, London. 
26,172. P RUARINO OXALIC Acm, M. Goldacb mldt, 

London. 
20,178. B lSCVIT for Dooa, J. W. B ill, St. Leonarda·on · 
- Sea. 
26t.17 • . NITRO · OLVOI:Rl.Nl: E XPLOSIVES, 0. E . Biebel, 

LOndon. 
26,176. STUX ENOI.NI81 U. A. Chauvoau and L. 

Guichard, Westmins ter. 
26,176. B .u.ooiUl 0oKJ>OUND8, J . C. :&lewburn.­

(Chtmi«ht Pa.bril.: ~:on Btydt n GutlW:haft mit bt· 
.chrankttr Hoftv.ng, Gtrmany.) 

26,177. LocKs, J . D. Chancellor and B. W. Lewta, 
London. 

26,178. SWSIPil!O M'AcHJN EII, C. Walkden, London. 
26~,179. S&LF·FA.STIUli.NO DRaa B ooK, E . Ramueo, 

LOndon . 
26,180. 0RNAMD TATION of WRITINO OASIS, 0 . Ohivora, 

London. 
26,181. GAllD'I.N hlPLI:XIUlT, G. D. H oward.-(G. rr. 

McCoTIIIU, Unit«l SLata ) 
261182. P &.Nll, J . W. Milligan and J. Clement, Bl rmlng· 

nam. 
20t.18S. Suoa, B . E. Randall and B. SugarmiUI, 

LOndon. 
26,184. CL.&A..NTNO CoFFI:!.t_ D. A. A. Frister, London. 
26,186. Cvcn& SuPPORT, w . B . Sykes, London. 
~6, 18-3. BORINO TOOL&, A. Ullrich, London. 
26t.l87. INo.ti..NllaCIUlT LAJ«p Jo'iL.UtENTB, A. F. Woodley, 

LOndon. 
26,188. GovU.NoRS, B . Straus and F . W. Reynolds, 

LtvorpooL 
26,189. B OT-WATIB BOTTLu, E . Waldner, Liverpool. 
26 100. 8PECT.t.cLI8, J. Gorat and T. Glazebrook, 

11t.Dcbea or. 
26~1. DroooRI.8l.NO FATTY 8UBSTANCI81 0. Culmann, 

n don . 
26~,.192. FlRI.NO MII:CBANUIX for GUNs, J . C. Thompson, 

LOndon. 
26,198. SICCtiRINO P '&D.u. AxLIS to CRANKS, G. P . Maio, 

London. 
26.194. P BOocCJNO LINT SoBSTITOH, F . L. Roeck nor , 

London . 
26~,.195. 8 POOL·BRAKI.NO DsvJCJJ, R. Clad and E . Schuabol, 

LOndon. 
26 1116. TRu TKXNT of ORa, La Compagnie do M6tal· 

iUI"'!io G~n6rale (Socltlt6 Anonyme), London. 
261197. P nOTOORAPmc RoLLI:R BLIND So o1T&.R8, B. 

W. B or ton, London. 
ll6,198 Su ow CAS~:, J . B. P lcldord t.Dd The National 

Dall:ery Com paDy, Ltd., London. 
26,109. Io NtTI.No DEvro&, B . B . Lake.-{C. P. J. 

Clnnmt and 11. -con Krolln, Btlgium. ) 
26,200. IwcA~'DISOENT GAB B uRNDB, R. T. and J. G. 

Glover , London. 
26,201. CYCLE WINos, B . S. P urldB, Ilford, Essex. 
26,20'2. I.NOAI!fDaCINT M.oln.a, A. Martini, Loudon. 
261.208. L.ul.Ps, H . A. FloU88 and a B eaton, jun., 

LOndon. 
26 204. M.t..NUFACTOBI of MATCH • uoXJ'.S, T. Biahop, 

London. 
26,205. TUDES, W. WUidnaon , London. 
26,206. GUN SIOBT8, A .. Weaton , London. 
26~,.207. CoKPOsm oN for P RI.NT&.R8' RoLLD S, T. Grooves, 

LOndon . 
26 208. PnorooRAPmc PRINTI.NO Fa.uas, 0. A. Me· 

E .. oy, Lon don. 
26~,.!09. FABTXN&.R8 for Wnmow SA&BlCS, W. S. Cruter , 

LOndon . 
26,210. GAlllt, W. J . Garnb am, London. 
~6,llll. {lfl{WIJ.LB, M. Wright, Londo :1. 
26,212. 8cJ.aaoRS, A. Bradley, London. 
26,218. RA ILWAY Cn.uRS, A. Tuck, London . 
26,214. BA&B FA.~~HNs~ J . B. Meeaon, London. 
~6,215. OYOLa, A. R . Wintle, London . 
26,216. M 08IO STAI!fD, G. B ead, London. 
261.217. Al>PA.B.U'US for ADvs BTI.BINO, J . Wanlck, 

LOndon . 
~61.218. Ctu.l\'lt JUCBA.N18K for VELOOIPJ:DEI', I. Roe11, 

LOn don. 
26,219. W0B""11EL .. Tma, A. 0. Thomaa, London. 
16t.220. Cvcu BuT P ILLAR, Tbo GanUon Cycle Co., 

J..td., t.Dd J. Brennand , London . 

11th NOMnbtr, 1897. 
• 

26t.!21. Sou wo()o t'tl.NO D11:, W. B. Lake and E . F 
~Uiot. London. 

26,222. CYCLI True, B .S. Stewart, London. 
ll6,228. PDotL SIUBPII07l:ll1 J . Boylan, Bradford. 
26,2'24. LAoxa' BAT Qu os , J . H . Bllnpeon. E lgin. 
ll6,226. CYCLE BJUu:, R . F . Drury.-(0. M. Dtmccuttr, 

Gtrma"Y·) 
ll6,2~6. CL&.u.mo STnt. W1u, T. P . 0. Yale, Stockton. 

on -Toee. 
26.227. ROTARY P OW'U, E . Bryt.D, London . 
20,228. BIOYOLI: FR.uo, A. E . Schurr, Bidcup . 
26~!!u~;~u Ba.un:, F . F . Yeatman and W. Don ovan, 

26,280. D&ILLDfO lU011IN111 B. Atldnaon, Accrlngton. 

THE ENGINEER 

26.281. AoTOJIIATIO J OIN'!' A.IR TUBE, B . and G. Gardner, 
London . 

26.282. fu:~>'D W1NDOUARD for Ovou s, E. 0. Brown, 
Bourue.mouth . 

26.298. SvPUON FLOBRINO OtaT&aN, W. Deeley, 
Blrmlngham . 

26.284. ATTACBI.No 0RNA)(U'T8 to P ummu, G. F . B all, 
Blrmlngbam. 

26 285. SASH BAR for 8JtVLIOBT81 J . B . Deam , Wolver · 
hamp ton . 

211,286. bvALJo's CJUJB, W. Whi tehead, MaDcheater . 
20.287. even BR.KIE, R. Your ger , Newcastle-on·TyDe. 
~6t~88. l ooMs for WFAVI!>O, R. Whl~head a11d J . 

.Muekett, Manchester . 
26,289. SA&R FA6TIN IER, T. M. Turoer and T. H urley, 

Leicester. 
26.240. Wmn TtRn, A . Dugdale, Manrh eater. 
~6,241. Wnroow BLINDS, T. M. Grt.Dt, Glaegow. 
26 242. SIECURJNO CYCLI: SPINDLI81 J. W. Neaham, 

Stockton·on-Tcoe. 
26,248. F LOOR for CDLINT Kn . .Na, L. Tebbutt, Cl>m· 

bridge. 
26.244. LroBTINo 8At"':1Y Lun '6, T. JnghiUD and B . 

Davie. Derby. 
26,246. CvCLI GYAR CAlli!:, W. Sykes, H orbnry. 
26,246. CBANOINO P LAT&& in OutERAP, W. A. V~rcl, 

jun., and W. Eyre. GlaJogow. 
26.247. PRoooorNo LusTROus E YnoT81 W. G. B eye.­

(B. Da1•i<l, Fra"ce.) 
20.248. BIIALL·ABXI, R . W. H owe and G. B . Smith, 

London. 
26,249. RAo1t PliLLIY, E. A. Allen and G. E. Cartor , 

Birmingham. 
26,250. OzONE P RI:PARATlONB, J . B . G. Wincltlor.-(G. 

A. Spro.ngtr, Germo."y.) 
20,25\. STOP CocK for tJQUJDB, F . Mak in, Ash ton· 

under -Lyne. 
26.252. DRIVINO MI011ANI8:W for CvOLI S1 A. Bodeker, 

London. 
26.~8. OPENINO Boxa. F H. Weight IUid B . 0 . E . 

Wood, Birmingham. 
26,254. H I.NOED Box LID W. Lowe, Birmingham. 
26,255. CRANK DlllVl.NO :M. _"'QA,NIBK, w. J . tl. Strarge, 

Coventry. 
26,256. ENVJJLOPE, A. T. WUmot, London. 
26,257. PBOTOOIIAPBIO APPARATUS, N. Browne.­

(Pabrik Plwtogro.philcher Appo.ro.u av.f Actitn 
Vormal4 R. Butti(l and Sohn, Germany.) 

26,258. WAHR·OL(IBI:T, 0. Greenbn.Jgb, Me.ncbester. 
26,259. P nnARINO TOBACCO, F . J . KldJell, Norwich. 
26.260. F OOTRUT for CYOLU, W. 8. B owoll, Binning· 

ham. 
20.261. TAROET81 R. Bostock and F . A. Cheetham, 

B alilu. 
26 262. EA>RTBI:.NWABI Plu JoiNT, J. J . Green and C. 

L. Stur, B alilax. 
26.268. OvOLJ: BRAKU, J . Wakefield, Nottingham. 
26,264. ATTAOlliNO TIRIS t? WUXE.LS, J . E . Rogere, 

Birmlnlj'ham. 
26~65. PIR.N WINDINO llicmND, A. W. Metcalfe, 

.uelfaat. 
26,266. PUNOPORTIS, J . Owlce, London. 
26.267. Tms CoVERS, W. A. Griffiths, Blrmlngbam, 
26.268. P AINT, W. N. B ird, Keighley. 
26,269. PRODUCINO AC'IETYLJtNE, G. E . Arkcll, J . W. 

Bailey, and J . Clapham, Keighley. 
26.270. 8UPPORT1ll0 P LANTS, G. B . Br ierley, Torquay. 
26!-.271. Kl:TTLES, J . R. Synet and 0. 0. H ales, St. 

.ureladce, J eraey. 
26.272. Ttu VALva, T. Lnw. Wolverbrunpton. 
26,278. Bn.u. G&NEJUTORS, D. Macdonald, Glasgow. 
26.274. TRAMCAR Davtos, J. Reiii.8ch t111d J . HabonJcht, 

Glo.sgow . 
26,276. LooxiNO BOLT, B . Daelmana, P ortland. 
26.276. DRIVDIO Gl:AB for VELOOIPEDa, B F . Sparr, 

Lon don. 
26,277. Cl.J:Alnl<O WIR¥ R oDe, F . B ill, London . 
26,278. Roo11llo Ttue, F . Latham, London . 
20,279. FoBMlNO LOOP CLOTH, T. H yde and M. B odg· 

aon , Burnley. 
26 280. F &NDER SUPPORT, E . Taylor , Birminjl'ha m . 
26 281. PRINTl!'O DUION81 A. J . Boult.- (P. A. J. 

Gout, Prance.) 
26,282. DooR LooKS, W. B. Buat . London. 
26,28S. NAKI: PLATU, F . W. Willett, London. 
26.284. JoiNT lor TOBOl.AR Ovox.s FRAM'118, J. V. Pugh, 

London. 
26,285. Buoa, A. C. Zapato, London. 
26,286. CIRCUUTI.NO W.t.TER, B . Schc.fleld and 0. P . 

Macfarlane, London. 
26,287. MAKINO P A.NIIL81 J . ~-Mitchell and W. Morrison , 

Glaagow. 
26,288. Wu11•LB, J. P atteraon , GlMgow. 
26,289. CowL& and V'I.NTILATORS, T. Drummond, 

Glugow. 
26,200. I RON, R. and J. Miller . Glaagow. 
26 291. B.t.LL8. R. Rlgg, Glaogow. 
26,292. Tu EssiUlca, R. R. Bell and A. 0. Butler , 

Glasgow. 
26t.298. 'loiLET MIRRORS, H. and C. E . Braaaington , 

LOndon. 
26,294. AovsaTI.StNO TABLnll, F . Blenlrln.a, London . 
26 295. F oo SIONALLINO on R .t.tLW.t.va, J . Smith, 

Lon don. 
26.~96. B oLDJtRS for E L.Ecraro LAM PS, A. Campbell, 

London. 
26,297. Pt"s, A. J. Wllaon, London. 
26,298. TtRU, W. Wood, London . 
26,299. BrcuRtNO B .t.TB, E . J ohnaon, London. 
26,800. Vl:88na, J . Wecer, London. 
26,301. BuRlll:RI, W. B. Comings, London. 
26,80'2. 0KBRELLAB1 J . J . E . P e.uncefort and D. Alex· 

t.Dder , London. 
26,808. TR.ularORT of Esauca, &c , E . J. Dcako, 

London. 
26 804. Wumows, A. Anaell, London . 
26,805. AuTOMATIC GRAIN P BOoucriON, J . Sleeman, 

London. 
26,806. SwiTCDINO GuR, The B1itleb Thom.een · 

H ouston Company, Ltd , and B . M. H obart, 
London. 

26,_807. l oNlTINO DIVI(l'll:, W. Rafol and C. G. K.nocrzer, 
LOndon. 

26,808. CLosi.No J ABS, Be tta and Co., Ltd., and W. 
Nimmy, London . 

26,809. P UMPS, A. B l\hn , Lond on. 
26,810. Bou.e, B. J . Dlplock , London. 
26t.811. FABRICB for I NOA.NDI:SOINOI: MA~"TLI81 J . J anz, 

LOndon . 
26,812. OuraT& L. Glllrath, London. 
26,818. FI.LJtS, F. B. Moore, London. 
26,314. P aaaED Dl8101i81 W. P . Thompson.-( Wti.tu 

a lid Co., Gtrm4ny.) 
26,815. Rn~ovt.No Suo from R.uarm, J. G. Gibeon, 

Liverpool. 
26,816. Pmn>, G. Weatlnghouae, London. 
26,817. B vl>RAULJO P oKPl.NO AJ>PABATU8, G. Wcetlog­

houec, Lon don. 
26,818. AOTUATlNO SAF'ITV Gu.n, J . C. E tc b ella, 

Manchester. 
26,319. TraM, P. E . Dowaon, H IUichester . 
26,820. Poucau, C. P arker, H ancbeater. 
26,821. K.Ntn CL&A.NIR, G. B . R ill and B . J . B obeon, 

Birmingham. 
26,322. P .t.CitlNO Cua, T. K. BJ1d L. fllman, London . 
26~,.328. BALL Bl:.t.BIN08, C. H . Po\te and J . Forater , 

LOndon. 
26.824. B UN81Ul BC'RN'l:RB, A. J . Boult.-{G. Bartlttl, 

Germany.) 
26,825. AOJI'l'YL~ GAs, A. J . Boult.-{P. Alaandrt, 

Franct.) 
~6,826. Cv A.NIDa, D. It.ulce t.Dd R . L. E . de Bourgado, 

London. 
26,827. RALLWAV Pcax_.u~'T WAv, M. Lowta, London . 
26,828. F ru·ARMB, F . Sawyer , London. 
26,829. BLOTTINO APPARATUS, B. J. B. Milla .-{B. 
~Jovlard and J. Gv.ny, Praft«.) 

26t.830. D I.801IA.RO¥ of ABm:s, G. B . Roblnson , 
LOn d on . 

26.881. PRIVIINTI.NO BOTTLI RDlLt.INo, J'. X. Clouet , 
London . 

20,_882. Eucra rc OAllL'I JOINTINO, B . E . Monier, 
LOndon . 

26,8SS. McssAos TR UIUilSBION, J . A. L. Doarlove, 
London. 

26,884. CoMPOSITION, R . B . Lake. - (0. Ltproux, 
Pro.nct. ) 

20 885. BRAOKP:T81 C. Erber, London . 
26 886. Aurolu nc GAS L §MP IONITlOJr, F. De lmel, 

London. 
26,887. RA.NOE·Fl.NDEB, B. Bouve•io. London. 
~11,888. SIM CLTA.NEOUSLY Loo&l.No DooRS, E . Wrt,ht, 

London. 
26 889. PrcruRI CoRD B otDI:JLS, G. W. Wheeler, 

London. 
26 840. SoPPx.vwo BuR. C. B . A. B ormann, l ondon. 
26c,.8tl. P UOTOOR.UB M40BlNU1 W. J . H . J ones, 

lJOndon . 
96,842 N&wau PERB. B . Tbomaon. London . 
26,848. F ILAM IUlT81 B . S. Maxim, Lon don. 

121/o. No,·tl'llber, 1897. 

26 844. PRonariNO T aau, B . M. Roge1'1!1 London. 
26 845. Ttua, F . D. 0. Strettoll, BriatoL 
26 846. LocKINO CARRIAGE DooRS, B . lJ. Bran dreth, 

London. 
20.847. Tl1Rtlti(JI:1 W. Galllmorel eon., Leek , Stsfl's. 
20 848. TtR&a, J . P ollock , Lonoon. 
20,840. 8 Ru£U, F. W. B llla. Birmingham. 
26,850. Dooa, F. Griffiths, Lon don. 
20,_851. P RIV1NTINO ACOI1>&NTII in 0PENINO BOTTLI81 

J . E . Burridge, Ba.reombo, SUIOox. 
20,852. CLOTBTNO, E . J . A. Babbege, Plymouth. 
26.858. WnnLS, A. A. Vllrel, GlasgOw. 
26,864. WAOON Ct.JP, J. om, Outwood, near Wake· 

field. 
26.855. OIL LAIIfl'S, s. Wpoa, Norfolk. 
26 866. LtQUORS1 J . Webster and T. Lcatherbarrow 

Liv·orpool. 
20 857. BIOVCLI: Ba.uu;, H . E . Dofty, London. 
26,868. WUTUI!:R SBIILD for CVCLU1 J. F. B awklna, 

Leamington Spa. 
t6.859. BOTTL:r.s, C. E. Bearu, Brlatol 
26 860. AI'JU&TABLJ: Ovcu H.ti..Nllu·BAR, W. J . Fergua, 

Glaegow. 
26,861. DRaa 6BIBT&, A. Robertaon t.Dd P . Galloway, 

Carron BttrllDgshlre. 
26.862. Cvcu FOOTRIST, J. Johnson, Birmingham. 
26,868. P NIEOIUTIC Tma, C. W. B . Rowland and B . 

Brownhill, BirminghAm. 
26,864. Cvcx..IE BRAu:, J . B. Edge and J . Ball-Wright, 

Birmingham. 
26,865. EOONOXIBD Al>PARATUS, J . and 0. W. B on· 

wood, Sheffield. 
26 866. PaUtUR11 B ooK, E . A. Al len and G. E . Carter, 

Birmingham. 
26 867. E uOTRIO ILLUXI.NATION1 B . Coon ey, Liverpool. 
26,868. CVCLlt B .ti..Nl>Ll:·B• RS, 0. B. Loxton , Brlatol 
26.P69. GAs MJrnRa, J . AnderaoD, Glaagow . 
26,870. GA& Mnr:RS J . Andereon . GlAsgow. 
26,871. MrowrFERV FORCEPS E . Grevtlle, E dlnbul'lj'h. 
20,872. 8CRI:W WRENOID:&, J . J . Wh ittaker , Accrlngton. 
20,878. BRUSH lor DVNAM081 F . J. Taylor , Belf88t . 
26 874. WBINOERB, D. R. Robertson, Glaegow. 
26,876. CARRVINO CvoLa in VANB, D. B. Robertson, 

Glaagow. 
26,876. Ovou Tmr:e, J. Y. J ohnaon.-{R. J. Stirling, 

&uth A~n Repvblic. ) 
26,877. CvoL~ SADDU.S, J . Y. J ohnaon.-(R. J. Stirling, 

Sov.lh J(frican &pvblic ) 
26,878. B tOVOLI SUPPORT, J . Y. J ohnson.-(R. J. Sti1·· 

linp, &uth African Repvblic.) 
26,879. CASTOR, G. Bosworth. Blrmlngham. 
26,880. 8KCURINO MOUTHS of BOTTLU 1 J. Tomllnaon , 

Barnaley. 
26,881. I NOAND&SCI.NT GAl llf ANTLB1 A. 11. Plaieaetty, 

Parle. 
26,882. r .• llPB, J . W. Scarthand W. A. Thornton, Leoda. 
26,SSS. SPnnm!O ToPS, A. R . P ollard, Worthing. 
26,884. B&IOJt KlL.l\'8, F . Hancock and C. B. Winzer , 

Stoke-on-Trent. 
26.886. SVBI.NOJJ NozzL£, W. H ickin, Birmingham. 
26tl!86. MEA&URINO Dt&TANOU at Bu, J. T. Brown, 

.Manchceter . 
26,887. F ITTINGS for STAOI So"&.NU, J. B. Ormerod, 

Accrlngton . 
26.888. DoBBLU for Loo11s, J. E . and B . Barker, 

London. 
26,8811. INKJNO AIUU.No~:XINT for PRTh"TINO, R . E . 

Ptacher, Barmen, Germaoy. 
26J!OO. P BOTOORAPBlO PRiliTl.NO F'R.uas, J . and A. 

w llkineon, MIUicbeeter . 
26,891. MoVJ.No AlB VIISULB, 0. von Wolff. Drolden. 
26,802. Ow.wa. G. WUke, Barmen , Geamany. 
26,898. BuoxLu, K. Schmehl and E Schulz, Barmen , 

Germany. 
20,894. CoTTJ:R WBIIEL, W. E . Garforth, R . ButcllO'o, 

and W. Euxton, Leeds. 
26,895. Cvou B uB, B . M. Genese, London. 
26.896. Cvcu B u.o CLIP B . M. Genese, London. 
26,897. CVCLI: R IEBT, B . L. Davie, Lon don. 
26,898. Aov&aTIBINO DIVIOE, 0. C. Fon ceter , London . 
26,899. M&A&URI.NO I NBTRUXIUlT1 G. K. B . E1phl.oaton o 

and A. 0. H eap , London . 
20l400. CvoLJ: TIBIS, J . F . Edwardea and W. Flexman, 

lJOndon. 
26.401. Lusa, J . and A. J . Davie and A. J . Loftus, 

London. 
26,402. GAS E Not:n, G. Opltz.- (D. Hutintt. Belgium.) 
26 408. PRIVL"Tl.NO TIRES COLL.t.P8IN01 J. H . Goodwin, 

London. 
26,404. EGo TunB, T. Stevena, B eleton. 
20,405. R • voLvi.No Pl.ATroBx and B ooo, C. Aahboy, 

London. 
26 400. P UBll'VINO I RON, 0. B . Alldred, P lumstead 

Common, Kent. 
26,407. OB&Qos BooK, F . IT. G. A. Binck ea, London . 
26,408. Woux. TIRU, C. H. Volaey, London. 
26,409. I NK·WILLI, J . B awkridge, London. 
20,410. BELT F A.STE.Nl!R, T. Cooke, London. 
26~411. 'l'ROLL£V STANDARD for C.t.RS, G. H enshaw, 

LOndon. 
26,412. TRANI FORXIB&, Tbo Britlah Thomaon -B ouaton 

Co., Ltd., and a M. B obo1t, Lon don . 
26 418. Bao, A. Schuman n, London . 
26,414. BoTTu:s, C. Bauer, Lon don. 
20~,.• 16. WRA PPEB for CovERiliO Cvc LF. FR.Alllt8, D. Scott, 

LOn don. 
20,410. Aao TRAY, B . Pellrce, London . 
26,417. GAB MITKR or B OLDI:R1 P . D. J uatlco.-{P . 

Wolff, Gtrm4ny.) 
26,•U8. ALBUJoUNous Sull8TANO~ A. Cla.saen, Lon don. 
26,419. COLOORINO MATTERS, V. D. Abel-(TIIt Actim 

GutlW:IIo.fL/ur Anilin Po.brii'ation. Gtrm4ny.) 
26,420. RIM for T mES, W. J . S. McCleary, Ware. 
26,421. Wn'IE&L TtRu, J . R . Bell, Lon don. 
26.422. CONTROLUNO WAHB SUPPLY, W. B . Witham, 

Lon don. 
26,428. Cvc Ls SOPPORT, C. J. Meredith, and 0 . and C. 

W. B . Allden, London. 
26,424. RAILWAY SION.& LS, J. 0. Kriegsmtllln, Am ster. 

drun. 
26,426. GA& TAPS, E . 0. Tay lor, London . 
26,426. Cu.ANiliO TOBACCO PI PIS, T. Brown, London . 
20,427. CvcLs Tta.u, J. P latt, London. 
26,428. TOBACCO P IPIS, M. M. Grant, London. 
26,429. 8TA1B Roo CLIP or FA.BT&NIB, W. Waterworth, 

London. 
26,430. SuJrVJ: LINKS, E . W. Carr, London. 
26,481. PAROJ:L 8TRINO BoLD~ E . W. Tate, London. 
26,482. Cvou Co~oSTRUCTION, w . Fletch er , LoDdon. 
26.488. P K.ELINo and OoTTt.NO D I!:VIOJ:, G. B om lDgway, 

Lond on . 
261.484. DRIVINO Gl:AB of TRIOVCLIS, F . Schneider, 

LOn don. 
26,486. MA KINO ACl:l'Yl.¥N"E Gu, J. and J . MUcko, 

London . 
261.486. DIU WINO LIQUIDI from BARBILB, C. B . Moon, 

LOndon. 
261.487. BELF·f'ABT&liiNO FRosT Coos, 8. 0 . Woolridge, 

LOndon. 
26,488. Vr:mcx.r: 8 PRINOS1 A. E . Smith, London . 
26~,489. OtiA.NotNo FrLMa m OAXI!:IWI, A. H . BarmiUI, 

LOndon . 
26,HO. H AOAZI.Nl: O.ua&Aa, A. B . Harman, Lon d on . 
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26~441. P uPARINO ACCOMO'LATOR P una, C. A. Bennert, 
London. 

26
1
44l. Cav&TAt.LINI: Cox POUND of E M'I:rilll:, W. G. 

WW1Jen, London. 
26,448. EAllTB CLOSETS, F. Dumay, Lon d on . 
26.444. 0oi.L.U'8JBLI: DOAT&, B. Burleigh, Lond on. 
20,« 5. J oiNTS of CvCLJ& FR.t.Jas, J . B . BarTy, London. 
26.446. P OTTIRV K1Lll81 J . Clowes and T. t.Dd A. J . 

P oole London 
26,447. P BOPILLJNO Ovcx.u, H . Woodward, Lon d on . 
26,448. E ucnuc C.t.BL&1, G. Button, London. 
26,449. 8 KVLIOBT8, J . B . Bnxton, London. 
26,450. BTOlll:WARE t.Dd M&T.u. P IPit J OINTS, J . Ball, 

London . 
26,461. BoXJNO GLov~:~~, B . B . Lake.-( IV. G. TPood, 

Unit«l Stata.) 
26 t 52. B.t.nrv DcviOJ: for Swrrcrua, J' Tronkel, 

i::C;ndon. 
26 458. SJUPr!N01 H . A. Bouae, jun., and R. R. Symon , 

London. 
20 •64. LIQUID FinL BlTRlBRS, B . A. B ouae, jun., and 

R. R. Symon, London. 
26,.55. DnZCTINo VARIATIONII in E L&OTRJO CIRCUm., 

A. U. Alcock , London. 
20,456. AJ>PLIANOI for CoLLEcrl.NO DusT, S. L . Brndloy, 

London . 
26,467. BICYCLE FJIAlfU, 0. Spolaa, London. 
26,468. SAYII:TY APPARATUS for R41LWAY LINP:I!, J. M. 

Laffaa London. 
26,459. BOOT·OLLUnNO Al'P..lllATUB, N. A. Thtmaon, 

London. 
26 460. AmllAT£D P lcruRa, P. Mortlor and C. t.Dd G. 

Rosaoau, London . 
261.461. LJ.NKR BoLD for BOOTB and So ou , M. Wllaon, 

LOndon. 

18th N011tl'llber, 1897. 

20,462. STENCILS, C. E . L. Mon et , London. 
26 468 . .ArJUST..lRLI: DI8TRIBUTINO NozzLES, R. Pollock, 

LOndon. 
26,464. MATCBBO~EII. G. B arrla, Inndon . 
26 -&65. CIOABI"ITJI CoRK MOUTBPac:l81 F . H . Seddon, 

Liverpool. 
26,466 DESTRUCTOR for TOWN RIF11B£, W. Saint , H an· 

chester . 
26 467. Colli·FBU D GAl and LIQUID 11sTD8, J . H. 

ROby Keighley. 
26,4~8. lfJtMOJU NDUK DISK for TJ:LIPIJONU , C. Harry· 

man, Sh effield. 
261~69. FORXINO CoPS for WSA.VI.NO SBUTTLD, E. B ol­

ungworth, Dobcroee, Yorke. 
26,470. WIB¥ hNou, P . R. J . Willls.-{/. B Johmton, 

Unit«l St4tu.) 
26,471. SULPBONIO ACID&, I. Levinltoin and Levin· 

stein, Ltd., Manchceter. 
26,472. &rullSotP P ROPELLER and G~:AB, J . Jnn<a, 

Glo.sgow. 
26,478. Cvou 8T.t..ND81 G. B . Atldnaon and A. Thomas, 

Bradford. 
26t.474. VunuN BLtNDJ 1 T. W. and F . 0. Tidmarah , 

LOndon . 
26.475. B us SPRINO BII.A.KU for OYOLa, J . Marriott, 

Birmingham. 
26.476. E ucnuo L IY1'81 A. Muaker L iverpool. 
26,477. P aoPI:LLD Bl:ABI.Nos, J . T. Wood, Newcaatle­

on-Tyne. 
26 478. TRAWL NinB, T. F . Adam aon and E . Clark e, 

N ewcaatle-on. Tyne. 
26,479. BJU KI.NO Cvou.s, T. Du.IItr. Bristol. 
26,480. Oven CRANK L EnRI, T. u ufJy Briatol. 
26,481. Ovcx.& BRAK&, T . Duffy1 Brtatof. 
26,48'2. CASK BLINO, W. Tedfora, Glaag ow. 
20 488. PnOTOOJUPBIO P JUNT TRnou R, J . B. l:!mith, 

Bale, Cheshire. 
26,484. AC'ETVUIB GAB GINIBATiliO APPAIUTUII for 

0YOL11 L•MPS1 C. A. and F. J . Miller!.. Birmingham . 
26,485. LAifl'L.IOBTINO ATT.t.CBJaNTS, u. A. t.D<l F . J . 

Miller , Blrmlnghru:n. 
26,486. PART& of GAS OootU.No Srovu, B . J . Yatea, Blr· 

mlngham . 
26,487. Oven& RAOK, G. M. Young, Stocll:ton -on -Teee. 
26,488. DATINO MAOBIN'I81 J . A. Phillpeon and J . A . 

G. Rosa, Ne wcaatle·upon·Tyne. 
26~89. FOLDINO Box, G. W. H art and W. P . News, 

H.ingston..on-Thamea 
29,490. RoPJ: LAoosa , W. P . Buckley, Klngston -on­

Thamea. 
26,491. PN11ullAT10 Trll.U, C. Wood, 11anch ceter. 
26t.!_92. TzKPOBABILV R VAIBINO P'lll:llMATIO T1BJ!81 B . 

w . Harrl.aon, Derby. 
~6~98. SUPPORT for FLown-r OT'S, P . G. de Salvo, 

.uurnloy. 
26,494. B 'ED·PANS, M. Bteveii.8on, London. 
26~495. S&LP·PROPELLI:D VIUI ICLU, R. Y. Mcl ntofh, 

J..iverpool 
26,496. WATD·TIOHT E LJ:CTBlC F'ITTIN081 a Davis and 

L. W. de Grave, Derby. 
26,497. BULK B¥AD DooRS, T. Anaboro a nd J . Faille, 

Gwgow. 
26,498. R.u.t.wAv CRoaell'oe, H . William•, Glu~w. 
26,499. Tove, P . Gill , Leftwich, Cheshire. 
26,600. Plll:UlUTIO TtRIS, G. Bruck, Manchester. 
26,501. VUTILATORI, J. Carr, Bradford. 
26,602. TulliE E XPA.NDIRB, B . Work man, Glaegow. 
26,508. F IXINO V.uva , I. Bartcn1 Blrkenhead. 
26,604. BOOT STRCTCO.J:R, J . Cocnra.ne, Invcrlr. l p, Co. 

Renfrew. 
26.606. PDOIL SBABPr:llcB, B . Sharpe, Wlabech. 
26 6()5. VUBr:L& for CoNBIRVATI ON of l$1..V11.JUOI!81 

E . H . Eckardt and C. F. Lorenz, London. 
26,6()7. CoMBTNATlON lUTes Box, F . and J . M. Aleith, 

London. 
26,608. STuL W1B1:1 0. P . Booton t.Dd G. B. 11artio, 

Blrmlngharn. 
26,509. CuPS, F . E . Banman and B . Vincen t, Bll mii g. 

ham. 
26,610. JIO, A. H atten, Blrmlnghru:n. 
26,611. A..Nnui. TRAPS, W. and G. Bidcbothem, E ir­

mlDgb iUD. 
26,512. DRIVINO CIIAIN, F. H ulse, Birmingham. 
26,518. Locxa and Kna, E . Latham, Wratttng, Cnm · 

bridgeahlre. 
26 6lt. GRID8, A. E . Oroville, London. 
26,615. BooTS, 0 F. Pike and R . H . P orter, Man· 

cheater. 
26,616. Cvcx.u, J . M . Stratton, Glaagow . 
26,617. P I:.NliOLDI:R, F. C. Edgar, Brlatol. 
~6,618. SAID F A&HNII:R B . Stanley , Sun derland. 
261.519. E LJ:XINT8 for WAHR-TOBr: BOILERS, G. Let.<t z, 

LOndon . 
26,620. BUR, G. Delory, Lon d on. 
26!.621. .lllotnmNO of BOTARv BRusuu, E . Pain, 

LOndon. 
201..5~. PuOTOORAPU BACKOBOUN'D8, J . A. Salmon, 

.wverpool. 
26,628. Ttns, J . March , London . 
26!.624. Oven& FRAKa , B . Belcher and 0. B . Shacltlock, 

LOn don. 
26~25. OooLINO L1QU1D8, J . T. Bentley, Klngst on..on · 

'J hamea. 
26~26. S&WINO MACIIINI: ATT.t.CUta.NT, L. E . FiBb er, 

King8ton·on -Thamea. 
26 627. WAGON J ACKS, I . L. Thompeon, Kingston -on· 

Thamee. 
20,528. J uo, W. P . Tbompeon.-(1ht Bin'·Syphtm·Actim 

Gutlllclwjt, Gmno"y.) 
26,529. CYcLa, E. llale, Liverpool. 
211,530. BuTJNO BuiLDINOB, J . A. Darguo. E. Gr iffiths , 

and 0. B . Wright, Liverpool . 
26,681. F I'ITINO BRAKii liANDLU to CVCLIB, A. R . 

Macbeth and MUner 'a &Jety Cycle Company, Ltd. , 
Liverpool . 

26,682. P RUU.VI.NO BUB, J . F . B . Gronwald, Liver-
pool 

26,688. STOPl'l:R, B. Wate'!! Lon don. 
20 584. CA11DLUT1Cl[8, 11. w Uaon , London. 
26~,.685. OABTOu, J . R . Fox and A. Gunt horpo, 

LOndon. 
26t.686. Ct.JWm~o Corm B.maxa, B . Lobenhoffer , 

LOn don . 
26,687. PRINTlNO, A. Macarlo and C. Souvero, Lon don. 
26,688. ldoB.DANTI.NO OOT-roN, A. 0. Jlarot and A. 

Bonnet, London. 

• 
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~6,689. Cu:.unNG Sli~V& BoTTOata, H . lllgen, London. 
26,6-40. 0ARRUGJ:S1 R. Devereux and W. B. Frost, 

London. 
26,641. WAS BING ?thOlllN"IS, R. Blob, London . 
26,642. B&D6TcADJ, F. T. Long, London . 
26,649. CuR &&NT Gulut~onoN, F . Jli. E lmore.-{/. 0. 8. 

Blutort, India ) 
26,644. VJ:LOOIPCDJ:S, J. Forbea, London. 
26,645. PNEOW.4T1C TIRJ:S, E. Parr.-{£. B. Stoddt~·, 

United Statu.) 
26,646. P IP& WRuoau, J . C. H . van Duyl, London. 
26,647. SuPPORTING AllTICLKS ol Dal88, L. L. Pritchard, 

London. 
26,548. G~:.~oa, 0. Gordon, London. 
26t.549. VtJLOANISING R uBB&R Goooe, 0. J. Brunoasaux, 

~..ondon. 
26,550. P RODUCING DI:&IGNS1 J. E. do Pohl and Tho 

North.Eaatorn Printing and Publishing Co., Ltd., 
London. 

26,551. ScR&w, W. L. Wiao.-{L. &a1·tlu, &uth Af•W•I 
Rtpubl~.) 

26,552. R&CORDING TRANSP&BB1 W. L . Wl.se.-(B. P inl1 
&uth African /Upubl~. ) 

26,65S. T!TRBINU, U. A. Parson.~, London. 
26,654. BOTTua, J . Croaay, London. 
26,666. BIT, E . Beckmann and 0. von Baal, London . 
26,566. MOTORS, D. Longworth, London. 
26557. DRILL l:iBARP&lllNG M.~oOBtN&RY, B . 0. Palmer, 

London. 
26,55S. Bauca llw~UNW~, F . F . Redlern.-{B. Ttm· 

•triim, Fl·anct ) 
26,559. N~oJLS, H. Traun, London. 
26,560. CIU.nls, J. B . Barry

1 
London. 

26,561. BRU8BJ:S, G. E . Aahaown, Newbury, Berka. 
26,562. P ORT.&ULII FLUID CARar&a, A. P . de Blumer 

Dollaat. 

16111 Ntn:tmbu I 1897. 

26~,.669. CoLoURING llAnns, W. B . Claus, A. ~. and 
J... llarcb1owaki, Manchester. 

26,5C4. TooLS, B . McClelland, Blrmlogham. 
26,665. Cvcu WauL, B. Tonks, Birm1Dgham. 
26 566. B crRN&R for ACHY~& GASES, J. Gore, TrOW· 
brid~re. 

26 567. GAS BORN&R, F. U. Bartlett Brutol. 
26~68. Bun and FOOTRJ:ST for Ovc LJ:S, C. llunday, 

l"arrlborough, Rants. 
26,569. TIRJ:S, G • .Koller, London. 
26,570. SHOOTING PRACTIOJt APPARATUS, J . L. Craw· 

ford, Gwgow. 
26,571. GLASS ARTICLES, W. Lindsay and D. Anderson, 

St. Bolen.~, Lanes. 
26,672. Bnl\·8AVUIG APPARATOB and FILT&R, J . W. 

Wyld, Boun.~low. 
26167S. BOIL&RS, D. Caddick and C. Oliver, Middles· 

orough. 
26,574. Fooo PIIEP.4RATIONII, L. Chockemlan, London. 
26,575. Clll:MN'n PoT, G. W. Bltohon, Burnley. 
26Ji76. SO:SltlARlN& Sli:NTRY, Tho J amoa' Syndicate, Ld., 

J..Ondon. 
26,671. W&DOE OultCP for Boos, J. A. and S. Timothy, 

Ton Pentre, R 8 .0. 
26~678. Blllh' Coous I NDICATOR, G. W. Hallet, 

~..on don. 
26l~79. R.USING a Nu on FABRICS, H . Thornton, 

Jllanchoator. 
26,680. WrNoow OLuNINo, J . Watson, London. 
26,681. OlL LAMP, D. M. Gentle, Glugow. 
26,682. TooL BAo, F. W. Lavender, Walsall. 
26~8S. Tne& R&coaoiNG MAOBUI&, M. B. Cotterell and 

r . G. Ebbutt, Birmingham. 
26~.,.584. GAS Ez.:orN&.s, J. F. Bonnett and B. 8. and T. 

r . lloorwood, Sheffield. 
26,685. GAB ENOIN&B, J. P. Bennett nnd B. a. and T. 

P . lloorwood, Sheffield . 
26~86. YAilN BPINNINO MAOBIN&l\Y1 J. and H . Wright, 

Keighley. 
26,587. 8&WJNO MACBlN1:1 J . Scatohar~ .Keighley. 
26,588. E XPLOYI!fG LIQtllD F cru, w . B. Sargeant, 

London. 
26~9. TBRUDUIO NUDL1!8, R. and G. A. Bird, 

11.olghloy. 
26,590. ToBACCO PtPJ:S, J. Xdgar, Bolf.t.at. 
26,691. Gu LAHTI:RN, A. WartenweUor, Brussels. 
26,692. 0L&A.NINO CoPP&&, J . Luys, Brussels. 
26,69S. WRITIIIO PII:NB0 P. Fritzsche, Brussels. 
261~94. PRODOCING AC&TYL&ll& GAB, E . Relvig, 

tsrussela. 
26,595. VALV& for P N&OK.A.nc TOOlS, J. C. llacSpld· 

deo, Bru.uela. 
26,596. STON&·a.A WINO H.AcaiN&, F. Knobel, Brusaole. 
26!.597. REGOL.4TINO F'm& AIR GRIDS, W. Wadawortb, 

~..on don. 
26a!98. TOBACCO Poooa PAST&NING, W. C. Lister, 

w olverhampton. 
26~99. CYCLJ:S, T. B . Collingbourno, R. Ryden, nnd 

'!'. Shutt, Halifax. 
20,600. CYCL&a, T. B . Collingbourne, R. Ryden, and 

T. t'hutt, HalUax. 
26,601. t.vcu lluoouRAJU>, E. J . Bullough, Halifax. 

, 16,602. F rLLlNG INitliTANDS, J . Marshall, HalUax. 
26,60S. S&OORI.NO BONNETB, T. G. Hugboa, Manchester . 
26~. CIGAR Box, A. c. Taylor, E. r. Watson, an d B. 

H. Everitt, Norwich. 
26,005. R&SPCR.t.TORB, B. Buchwald, Hanchoator. 
26~. B&&Ac TR&ADLE for V&BICLa, J. Stephen•, 

4 gham, Surrey. 
26 607. BT&&RINO CvCLa, A. Craig and W. P billJps, 

London. 
26~,.608. LooKINO D&vtc£ for BALL·BURINGs, B . Tunley, 

J..Ondon. 
26~~· Bu.wa for BurPS' BATOHW~ov BIDJ:S, W. Oook:, 

Jlllddloa brougb. 
26~10. Fn.o llaoa.unsv, Lord Brothers, Ltd., and J. 

.11..ay, llancheetor. 
26,611. PRODUCUIG C.KA.NO&ABL& EftiCOTS,.K. llcLennan 1 

Mancheeter. 
26,612. R OLDIP.RB for GLASS GLOBIS, 0. L. Twood.ale, 

Onnaldrk. 
26~1S. ScocraiNG CvcL& IIANDL&a, J. Cooper and F. G. 

tsenaly, Birmingham. 
26,61-4. LAMPa, R. F. Hall, Birmingham. 
26,615. GuA.BD for PROTIWTING Cou.ua, F. A.. Biro 

London. ' 
26,616. VALY& TAP, W. Errington, London. 
26,617. D oST PAN, F. Gree~ London. 
26,618. P&RA.II DOLATORB, w. Legge and P . GUoaplo, 

Croydon. 
26 619. GUN· LD.t.D[l(O DEvtc&, W. Cochr.Ule, Long 

Mellord, SutTolk. 
'26,620. H..t.1R RJ:STOR&R, J . J. W. Cumming, London. 
26,621. GuARD for V&LOCrPKDIS, G. Pilkington Coven· 

by. • 
26~,1!22. CoBT.41N PoL&a and FnTJNos, ll. K . Porter 

J..Ondon. ' 
26,62S. F AST&NINO DooRS, A.. ·Crokor.stowart nnd B. 

G. Triggs, London. 
26,624. MutlliG GR.t.lll, F. W. Dawson London. 
26,626. NIGUTBOIL D&IITRocrloN, H . ~. Downton and 

W. H . Nichola, London. 
26~,626. DR.UB T&8TU Svo&& CoNoooroa, L. Sheppard, 

~..on don. 
26~,627. CYCLE Foax, G. A. Ekman and B . E . Fallabaw 

J..Ondon. ' 
26,628. PRODOCING Fooo, A. SohmJdt, London. 
26,629. A.ul"l'IGBT BOTTLI:80 H . W. Woodfield Croy. 

don. 
26,680. V188&L T.u11, C. I. C. Bailey and 0. Welton 

London. ' 
26,681. BnT FA8'1'&N1Noa, B . G. Godwin, London. 
26,682. W .4 T&R • REOOL.ATING APPARATUS, Jli. C. Peck 

London. ' 
26,698. INOANDJ:BOJ:NT GAS B URNltRS

1 
G. W. Chalmers 

London. • 
26l6S-4. V&LOOTP&.ou, C. Owen and W. J . Saundere 

J..Ondon. • 
26,685. 8T&RJLJ8ING APPARATUS, J . Week London. 
26,686. TaBOw CR..t.NK, A. G. llumlord and A. Anthony 

London. ' 
26,6S7. WAOONII E. Hora, London. 
26,688. BAYES, L. T. Darnanlt, London. 
26,689. BvPoONB tor lltN&R~L WAT&R81 J . D. Richards 

London. • 

THE ENGINEER 

26.640. E L&CTlUCAL RESJBTANC& APPARATUs, P . H ughoe, 
London. 

26,641. DRrvJNG Gua, J . J . Dully, London. 
26,642. APPLIANOR for BOOTS and 8ROEII1 H. Calver, 

London. 
26t.M9. SutnURIN& V188&LS, A.. and H. R . Pula, 

~..on don. 
26,644. INT&ROBANOIABLE VILOOIPI!D& G:&AB1 A. J . llad· 

den, London. 
26,6-45. PtP& J OINT81 J. Price, London. 
26,M6.' WATT H&T&111, Tho British Thom.aon·B ouaton 

Co. , Ltd., and F. B olden, London. 
26,M7. ELIICTRIC CORR&NT llET&R1 C. 0. Bastion and 

P . ll. Sta11nton, London . 
26~,648. PREPAYIUNT GAS Mn.ms, W. J . H . Jonoa, 

LOndon. 
26t.649. P REP.4YMIINT GAB Jah:nas, W. J. R. Jonoa, 

~..ondoo. 
26~,650. T uR.BINU, A.. J ourdanet and J . P . Gautlter, 

~..ondon. 
26,651. Tov, J. T . Partington, London. 
26~,652. GR..UN·WA&BING MAoarN&Rv, J . s. Stein.mou, 

~..on don. 
26.65S. Bonv 8UPPOk T for CvCLIBTB, E . llonlllooa, 

London. 
26,654. RoLLER SK.a.Ta, H. W Fairfax and 0. L. 

Downoa, London. 
26 655. RlDG&D RooFING, W. P . Thompson. - (0. 

Standoto, (/tnnany.) 
26 656. ELBCTl\10 AOCOVUUTOR PLATJ:S1 P. F. Rlbbe, 

London. 
26,657. GolDING CABBONB1 R. W. L. H olston and 

The Eloktrlaoho Bogenlampenlabrik Naeok: and 
Holsten Geaollschaft mit bescbri1nktor Ba!t11ng, 
liverpool. 

26.658. PRES&Rv~onoN of EGGs, F. H . M. ROver, 
London. 

26 6!9. CcT..OUT D&vro&, R . W. L. H olston and 
Tbo Elektll.scho Bogonlampenfabrik: Naeck: and 
liolston Getellscha!t mit beachrilnktor Ba!tung, 
Liverpool. 

26,660. Jl:LECTRIC ARc LANP, R . W. L . H olsten and 
The Etcktrlaohe Bogenlampeofabrik Naock and 
B olaten Ueaollschaft mit beschrlinkh r H aftung, 
Liverpool. 

26,661. &NGOI'II: STJU.V CoNN&CTtoNB, A. B . Beasley, 
London. 

26,662. GRJNDING DIAMoNDS, L . H. Stern and T. W. G. 
Cook, London. 

26,66S. DRILLING MACB1NII:1 8 . Pinching, Rugby. 
26,664. COOLING AlB, F. W. Lord, London. 
26~,665. G~ouo& for MIW!URING SurRTB, C. E . BUdltoh, 

J..Ondon. 
26,666. ATTACDIIIO BIOYCLJ: 8.t.DDL&B, A . J. B en -:Iorson, 

London. 
26,667. PAINTING YA&N, P. A. Newton.-{TM.Au.candtr 

Smith and &n. Carptt Company, United. Statu.) 
26,668. VI8SILS1 F., F. W., and A. P . Jacob, London. 
26,6d!l. ROTARY MOTORS, T. U. Gray and F . Baas, 

London. 
2d,670. STAMPED RIBBON, E. Dobenham .-{H. Vimon, 

France ) 
26.671. INDICATOR, A. J . Boult.-{H. Mov.tardiu and 

L. Bowltt, France ) 
26,072. OP&RATtNG Dcvtc£, P . Leschinaky, London. 
26,678. TOBACCO P 1PB8, W. E. Shuman, London. 
26,674. T ooc CLUNER, E . BeclcmanD and 0. von 

Baal, London. 
26,675. NAYurBALIN& D&RIVATIVI8, C. D. Abel-{Tht 

4 ctien Otulluhaft {IJ.r . .fnilin Pabril:ation, Omnany.) 
2~,67cl. ACII:TVL&N& LAvPS, F. Sohmtd. London. 
26,677. LtATIU!R, W. F. Rcld nnd E. J . V. Earle, 

London. 
26,678. PAPER P&RPORATING APPLUNCII, P. L. Deighton, 

Londoo. 
26L679. SLEEV& LINKS, A. Pick and M. Flelachnor, 

J..Ondon. 
261680. EL&CTRIC AocowOL.ATORB, A. Tribolborn, 

London. 
26,681. CuamoN, J . P. Nunan, London. 
26~682. E L&CTRO•MII:DICAL APPARATUS, W. A. Webb, 

~..on don. 
26 68S. PnR.Ouu.w BuRNER, H . Graetz, London. 
26.684. REMOVING WORN Wooo P AVINO, W. B. Simpeon, 

London. 
26~~· DAJVlNG G&AB, W. P. IBMC, Otago, Now Zoa· 

d. 

16th Noumbtr, 1S97. 

26,686. V&atcus for CBJLDR.&ll, W. Cowburn, Glou· 
ceetor. 

26,687. RoAD R&&T for CvcL&S 8 Warren, BJtehln. 
26,688. RATIO CALCCTL.ATOR1 J . Olybouw, Now Brighton, 

Cheehire. 
26,689. SwiVEL BY&·PA881 C. P each and H. A.. Smith, 

.ijlrmingh•m. 
26 690. Plf&UMAno TrRa, J . P. Jackson, Liverpool 
26,691. BAwrNo MACBIN&RY, J . T. Chambera, Gwgow. 
26,69l. TR&ATING F'ROIT for 0oNnCTIOn&v, W. J. 

Dunnachie, Glugow. 
26,698. CoNSTRuCTION of On. LOCPB, E . J. Shaw, 

Walaill. 
26,69-t. Ala ENOIN&, H . A. Fonn and H . T. P. Simpson, 

London. 
26,695. SB&&P·DI.PPINO K.~oCBIN&, T. B arrlson, Arnalde, 

,;a Carnlorth. 
26,696. B ooK.B, D. Hackett, Birmingham. 
26,697. LAuNDRY APPLlANC~ T . .Koaugl, B . B. lloor· 

wood, and J . F. Bennett tshoffield. 
26,698. BANJOEB, H . and VI. J . RUoy, Birmingham. 
26,099. AIR VALV£1 P. Weir, Brlatol. 
26,]00. ll&RO&RIIINO MACDIIfE, J . W. Robson, A.. V. 

v awaon, and J . B. Robson, Buddorsfield. 
26,701. CvcL& STAND, A. T. Austin, Birmingham • 
26,702. HANIJOL& Covu, W. Warner, Nottingham. 
26,703. P LtJ.SG&R for W ASBUIO 0LOTB.E:B

1 
A. Boyd, 

Uranton. 
26.70-4. F18arNG BAIT S. Allcock, ReddJtoh. 
26 705. PROPIILLING VESSELS, V. Collyer, jun., and R . 

0. Bridgewater, Lelceater. 
26,706. R CDUOINO Oau, B . R. Angel, London. 
26,707. DooR FA8TIIlUR81 P. Whelan and R. Partridge, 

Man cheater. 
26,708. WauL Tnus, J. J. Warry, Liverpool. 
26.709. E L&CTRIC GUll, A. D. Manlove, Cheetorfiold. 
26,710. 80PPORTINO CYCLES, W. lAngley and )[, W. 

H obson, London. 
26,711. TIRE TESTtNO APPARATUS, E . Maxwell, London. 
26,712. PuLLEYS, J. E. Don ovnn, London. 
26l71S. FoLDING BuT for CARauoa, A. Counch 

J..Ondon. ' 
26,714. SLiciNG Bauo, W. Elsner, llancheator. 
26,715. BOTTOMS for BEDe, F. J. Maier, Blrmf..ngham. 
26,716. V&LOOIP&DIIIi, 0. G1ihelor, Bruaaela. 
26,717. TAGS for L.aOES, W. Paton, Ltd. , and J . Paton 

G!Mgow. ' 
26,718. E l'/v&LOP&a, R. GarnoU, Dolywood, Co. Down. 
26,719. FIXINO PN&OM:ATIO TIRIS on CVOLI8

1 
0. Proco· 

pidoa Manchester. 
26,720. BnL, W. J. Noell:, Nowcaatle..on.Tyno. 
26,721. MouLDS for C.A..BTING T!RJ:S

1 
J. H opper 

London. ' 
26,722. W .4TID VEL001PII:DJ:81 E. 0. Mawson ),(an. 

ohestor. ' 
26,72S. LIGHTI NG LAWPB, E . Mander and W. 8. Oord· 

lngloy Hanchoator. 
26,72-4. P oMP CLIP, B. T. Griffin , Birmingham. 
26,725. TrP tor BILLlAR.D CUII8 F. Clarke Seaoombe 

Cheshlre. ' • • 
26,726. BOTTLJ£ • BOAIUNG TRAYS, J . R. Lofthouao 

London. • 
26~~~~:.1c BnAJta, 0. J . Monzlea and J. A. Bell, 

261728. CRANK AXLa, C. L. McQuillan anrl R . A.. 
McCready, Birmingham. 

26,729. E ucnuo MOTORS, W. L. Wiatl.-{A. J. Chv.rcll· 
1&ard, UnoUd Statu.) 

261780. S&WING M.t.OBIN&S, G. H . Colley and The 
Week&· Colley llanufacturing Co., Londoo. 

26~,78l.d CURTAI.N Pou FtxTUR&a, J. nnd E . A. Boland, 
J..On on. 

26t.7S2. E L&OTBrcAL DuTRlBOTJNo Snnws L. Andrews 
J..Ondon. ' • 

26t.788. MAONrriC CoT·OOT .APPABATus, L . Andrews, 
~..ondon. 

26,75-4. BL&CTRJO SwrtCB118, W. H ughes, London. 
26,785. Cvo1.a, 0. G. y Pe rez, London. 
20,786. D&VJO& !or D&OORATJNG, K . Know let, London. 
26 797. REV&R.SIBLII: W1NDOWII1 L. ProU. 0. )(. Depew, 

E. W. Hawley, and G. Proll London. 
26,788. lNCOOo\TORB, P . G. o.llloth, London. 
26,789. CvcL& PAC&R, T. England and J. P ollock, 

Card.lff. 
26 740. W.4TE& W .UTE P a&V&NTER, A. E . Pun.acott, 

London. 
26,7-41. B&D&T&AD8, T. A. Brettell, Birmingham. 
26,742. WtNOOW 8ASB FAsTilBR, J. W. ScOtt, London . 
26, 74S. S ruo3, J. Sample, London. 
26,744. I:IA&D F AST&N&RS, A . E. Wolbourno, London. 
26,746. I NOAND&tOJtNT MANTI.£ SuPPORTS, G . .ijrogdcn, 

London. 
26,746. t!Lnv& LJNu, E. W. Carr, London. 
26,747. OVOL& Wa&&LS, &. Dartr&m and a . J . Gurney, 

London. 
26,748. HuPPORTING S HIRT FBONTB, R. A. Fraser, 

London. 
26l749. CYCL& CoNVJtRTING D~rv1cx, E. ll. 0 . Chenard, 

J..Ondon. 
26 760. PooNOGa.t.Pus, W. H . Dunkley, Birmingham. 
26,761. StFriNG Ga.uour..t.R SoBSTa cu, F. G. Wlo.k.ler, 

London . 
26,762. PL&XtBLE CoNDOJTS for EL&CTRJO CoNouoroas, 

E . T. Greenfield, London. 
26t.75S. TICKET RIOU.T&JUNG APPARATUS, 0. Logr011, 

umdon. 
26,754.. PR&Ili!RVIliO BuMTANOJt8, W. G. Day, London. 
26J66. CLIPS, C. F . llacknoea, Droughty Ferry. near 

vundoe. 
26,756. ~on U.~>'lON, C. Craig and C. Smith, 

London . 
26,7b7. Box&a, W. Dewey, Lo ndon. 
26,758. I!CROliSJtR, E . Haworth , Mancheator. 
26,759. BaNDL&·BAl\8, J . N I.. .... tor, Wolverhampton. 
26,760. D&PILATJNG RID'S. a .tiolmes, London. 
26,761. B RAKE, H . Wolf l ·ndon. 
26,762. BuLDJ of LAvr•, F. W. Few, London. 
26, 76S. STENCILLING, P • .M. Cabell, Loudon. 
26,764. WALKOOG-STJCK, R. J . Edward.e, L?ndon. 
26,765. TtRES, R. Graham and J . G. Barbour, Lonc!on 
26,766. BANDL&S, W. T. Hare, L<.ndon. 
26, 7C>7. PAPII:R.KA.NG&R, J . B.an.aon, London. 
26l~68. PAI!V&l!TINO CANOL& GR&AB& DROPI'UIG, J . B. 

.11eoeon, London. 
26,769. 01.1 P, J . t!. Whorley, Londc.n. 
26 770. CLIP, P . E . Rycroft, London. 
26,771. Aov£RTJSING, U. E. Bambling and F. E . 

Don lck:, London. 
26,772. l:'ROT&CTOR for BAT PINs, W. ll. Cooper, 

London. 
26,778. PIN, F. Dowec.n, London. 
26,774. SABa FAST&NERB, Jll. Lamb, London. 
26,776. WINDOW SABn ll'.t..BTJtNE.RB, D. D. Dendy, 

London. 
26.776. AC&TYl.&ll'& GAB GnJ:RATORS, J • .Kremer, 

London. 
26,777. PR&PARING REOORDINO RIBBON, J. B. Edson , 

Loni<.n. 
26,771!. BRAKJ:8, B. Ulus, London. 
26,779. B&DSTUDS, F . J • .M iddleton, Blrminghun. 
26,780. BEDST&ADS, F. J . Middleton and F. Harker, 

Birmingham. 
2cl, 781. E LII:IlrRJC L tGnT SwJTCBJ:S1 G. A. PbillJpe, 

Birml::lgham 
26 782. SHIPS, J . Birkett, Blr tnl.ugham . 
26,789. tla . PS, J . Birkett. Birmingham. 
26,784. H.umLD, 0. Golan d. London. 
261785. BIOYOL& SOPPORTB,1. F. Furley and B. Foreyth, 

London. 
26,786. PIPJ:S, T. L. Oroaae, London. 
26,787. AOTo.w~onc TDII:QVOMET&J\81 ll. L. Wilkinson , 

London. 
26,788. PnaouuM SroV&S, H . B. Lako.-(P. c. 

&llifl(ler, Germany.) 
26,789. '!'IRES, A. oroee, London. 
20,790 BOTrL'IS, C. Hayes, E . E. Chatfield, and A.. B. 

WUson , London . 
26~,791. NIIOUL.t.TOR for GAS ExBAusnRS, B. Outler , 

~..ondon. 
2cl~792. Wo:&&t..a, A. W. Kn.lght and A. W. Southey, 

J..Ondon. 
26t.79S. N&WBP.tcP&R Sa&HB, Baron E . T. do Wogan, 

~..ondon. 
20.794. ORJ:SSGlJARDII, E . C. Hitch, London. 
26t.795. CoMVl!NICATl.NO with DRIV&aa, E . c. Bitch, 

~..on don. 
26,796. BoaT lMPROY&R, E. C. BJkh, London. 
261797. BOTTLING LlQOoas, B. Ray, J . F . Spong, and M. 

J . Cannon, London . 
26~,798 B&ARINGS for llARJNJ: E NOIN"KS, G. Cuccottl, 

.London. 
26,799. UriLI&l NG liuT of GAS Srova, H . J . Dowsing, 

London. 
26,800. PAI NTI!1 C. J . Grist, London. 
26,801. B•LLSI.. C. J. Grist, London. 
26,802. FoOT r ROT&OTOR !or GLAaSES1 A.. B. V. Taffd1 

London. 
26.808. BulBS, G. W. Sm.Uey.-{P. W. DIJ.nlap, 

om.lany ) 
26,80t. l$o RNI.NG Orv P .t..JNT, J . 0. and Z. B.uber, 

London. 
26,805. So:tRT, C. Davies. London. 
26,800. Mll'tiCAL Box with CLOCKWORK llJWBAHl&W1 A. 

Junghans, London . 
26t.807. JIIOWING and R UPINO MACBINI81 W. Blrtwtalo, 

J..tvorpool. 
26,808. B&.UUNoa, P . E . Doweon, Mancheator. 
26t.809. RcooaoiNG P&DAL PRI88l18&1 E . .K.&ntorowicz. 

J..Ondon .. 
26~,8~0. Cvcl.&, TABu, and SIGNUt,ING LAltlPB, E . E vans, 

wvorpool 
26~,.811. LuOOAG& C~oRRIII:RS for Cvcta, E . Hllrting, 

J..i VOl pool. 
26.812. OBOANa, V. WUJ.It, London. 
25,818. CoNTROLLING FAL.lrDOWN Dooaa, T . 0. ?tlein, 

London. 
26,81-l. B.attTNO PAN&, W. B . H nlllna, London. 
26.815. PN&OWAnc HABNIUIS, L. P. Ford, London. 
26,816. DRJVUIG G&AR for CYcLES, T. B . Wllll.n.me, 

London. 
26,817. PAJ:SERVINO ZINC PLACARDS, R. Haddan.-(C. 

Verntav., Fra,tct.) 
26,818. Pa&V&NTUIO REPILLWO of BOTTL&a, L. L. J . 

Godard, London. 
26~,.819. R&V&BSING GUA, J . B. Furnoaux and A. B orne, 

~..ondon. 
26,820. SuPPLYING and AI!RATJNO Baa, C. B . A. Hor. 

mann, London. 
26~821. S&WAOII TRI:.t.TINO APPARAT08, w. A. Clark, 

~..ondon. 
26 822. MAOBINI:S for Tft:&ATING Conu BUNS, H . L. 

Verwohlt. London. 
26,82S. STUM: G&:N&RATORB, D. T. Plot, London. 
26,824. BBI:.t.R DR188ING D&VIC&, J. ll. P . Woidemeyer, 

London. 
26,825. BOTTL& 8TOPP&1181 J. Leahy and A. Webb, Ted· 

dlngton. 
26,826. PN&OMATIC TrRa, F. Wynne, London. 

SELECTED AMERICAN PATENTS. 
Prom LM. United 814tu Palfnt OJJI« OJ!ci4l Ga.uttc. 

584,771. :MELTINo P'trnNAC&, L. Deltth·e:, Paril, 
Pranct.-Piltd Not:tmbu 25th, 1896. 

Claint. -{1) In combination in a crucible furnace, 
the crucible A having the Ud D, a plurality of exten. 
ai.on.1 or long and narrow flattened tubel c, c, lm· 
perforate oo their sides and extending up from the 
lid D through which their lower conical ends open 
into the the crucible, tho combustion chamber about 
tho crucible extensioM, an air supply loading into the 
furnace at tho height of tho lid D, and tho perforated 
socket .K connected with tho !.ower part of the furnace, 
and with an air supply. {2) In combination in a 
fw1laco wttb the crucible A having tho lid D, a plu.rality 

Nov. 26, 1897 

of erlon.~loil.l or long and narrow flattened tubee c, c, 
inclosed in tho furnace Imperforate on their &idea and 
extending up from tho Ud. the uld furnace having 
tho elde openings bl, Z,2, liS, V', and tho pe.uagea or 
6uoe t, J. g, for the oecape of tho hot gases from 
around and between the erleil.IIOil.l, subetanttally as 

( S8 + ,7TI I 

described. (8) In combination in a furnace, with tho 
crucible A having the Ud D, a plurality of imperforate 
oxton.~iona or tube& proJecting up !rom the lid com· 
municating with the crucible through the Ud thereof, 
eecape peasagea for the gaa nt the top of the !urnt1CO 
and mean a for feeding the alr to the chamber about 
the oxton.elon.~, eubetantlally as described. 
684,809. V~oRIABL&·TBBOW CRANK, .A. Ant/umy, 

CotchtJttr, Jlngland.-PiUd NO<'trltiJer 28rd, 1896. 
Claim.-In a variable· throw crank, tho combination, 

with a crank arm and an arm B for carrying tho 
pedaljournalled In Ute free end porttonotthewd crank 
arm ; CJf " cylinder pivoted at Ita bottom end to tho 

1.58+,809) 

.. 

crank arm
1 
~ eap at the top of the aald cylinder, 

a rod pivotally connected to the arm B and elldablo 
in the said cap, a collar secured to the aald rod and 
alldable in the aald cylinder , a spring E' arranged 
between tho said collar and cap, and a spring E 
stronger than tho spring E' and arranged between 
the a&id collar and tho bottom of the cylinder, aub­
etanttally aa set forth. 

684 920. CooLlNO D&VIOII: POR GAS OR P &TROLBlJV 
MOTORS, B. Copitaint , Franlf urt on·IJ~·Main, Otr-
1ll4lly.-PiUd No"nlbtr 7th 1896. 

Claim.-The combination with tho water jacket of an 
oxploeion engine cylinder, of a rotating fly.whool 
having an annular chamber in its rim, inlet and outlet 

[s e +, 910 I 
~~ 

}X\88ag08 in its spoke leading to said annular chamber 
in the rim, and connecting paaaa.gee between the fly. 
wheel and the water jacket whereby the rotation of 
the wheel will cauae a constant c1rculatory ftow of 
water through the rim of the ea.me and through the 
connected wator jacket; substantially u doacribod. 
686, t 82. ORus BING MAOBTNE, M. 0. Bun!Ull, Chicago, 

IU..-Pittd. Octobu 7th, 1895. 
Claim.-{1) A crusher having a crushing h opper 

comr,~ing upper and lower reciprocating jaws; a 
p lvo Y·Supported ewtnging link pivotally connectod 
to the jaws at point! which are situated to the rear of 
the crushing facet of the latter and on opposite sides 
of the polnt of support of the link ; and means !or 
reciprocating tho jawa ln alternation, and for vibrat!Qg 
tho ea.mo about their points of connection with tho 
link during reciprocation, as sot forth. (2) In a crueh· 
ing machine, tho combinAtion, with tho upper and 

(5AS,I82J 

lower roclp roc.lting jaws, of a pivotally. supported 
swinging link plvotal.ly connected with tho jaws at 
oppoalto aides of its point of support, whereby the 
link aorvea as a support !or tho jaws and also en.~un~~~ 
their reciprocation in a ltorn=bln'; eet forth. (S) A 
oro.ahing machine having a hopper compria· 
ing upper and lower movable jawa; a ptvotall.y .. up­
ported IIW!ngini Unit to which tho jaws are pivotally 
connected at points on oppoaito aides of the pivotal 
1u pport; a vibrator having a jointed oonnootlon "t one 
end with the crushing jawa; and a pitman connected 
with the oppoalto end of the vibrator, subet&ntiallf 14 
deacribed. 
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