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ENGINE GOVERNORS.

By Prof, R. H. SmiTH,
No. 1,

GoverNors can be, and are, used for regulating the
action of many other kinds of machines than engines.
They were used for regulating the flow into water-wheels
long before the first steam engine was made. Moreover,
they may be applied, not only to motors or driving
machines, but also to driven machines. Again, their
purpose 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 are windmills,
water-wheels, turbines, 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 acd 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 imposeible to utilise such a cefipition ; but
even in the most commercial aspect of the matter we get
& suggestion of the above scientific necessity fiom 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 infallibly influence the action of the other, and
the real purpose of the governor is to control the
combined ection of both machines. If heavier work is
put into the lathes, the governor mounted on the steam
engine has to act so as to increace 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 o acts as to reduce the
supply of steam. The purpose of the governor is to
restrict within prescribed limits the variation of one

articular kind of function which is a function of both

river and driven machine; and the prim 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 deczir-
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 variation acts. But plaeing it so
would in most caces lead to unpecessary complication of
mechanism, the place where the governor has to act
being in general distant from that where this primal cause
arices. If, however, electric and pneumatic transmisgion
of gignals 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 b
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 ueed or
invented is sut in action by that variation itself which is
to be limited. The governor does not prevent a variation
occurring, it prevents it becoming large; a emall 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 E]mctiully every governor that is used should be
thoroughly y it seems at the game time important
to recognise that it is not necessary that the permitted
variation should be more than temporary. us, 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 frenuure. 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 eame pressure. Suppose at
one instant the valve to have the position suited to the
then existing boiler pressnre, and suppose that the boiler
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pressure then rises ; the valve will not change its position
until some rise of boiler pressure has 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
shifting the valve into a new position, correct for reducin
from the new higher boiler pressure down to the origin
valve chest pressure. The operation takes time to per-
form, and during that 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
gensitiveness 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. DBut 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 necesgitated 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 function to be controlled.

It is usually supposed that the invariable object of a
governor is to keep speed nearly constant. Uniformity
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 regaird being bad for the wear of
the tools; and again, in such ngerations ag spinning,
uniformity of speed is of very high importance. But in
general there exists, I imagine, an altogether exagge-
rated estimate of the real importance of conslancy of
speed ; and this too often results in the overlooking cf
other conditions that are estentially more urgent. It is
hardly tco 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 work is concerned, whether it be performed
at one rate or doubly as fast. As regards speed, all that
can be logically agserted 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 whick
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 primarily desired is that the bri]liancﬂv of each
individual lighted lamp in the system should keep con-
stant. This is secured if a constant current be main-
tained through each lamp. This constancy of current is
most readily secured by ma.intaini:g constancy of voltage
between the out and returm 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 £o 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 demand for current, this may be

F used per stroke rapidly exhausts the store of steam in the

boiler, and the boiler pressure consequently falls—it can-
not be maintained 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, its truth not
being always recognised. No steam, gas, or oil engine (ex-
cept asteam turbine) exercises a constant driving torque
upon its shaft ; on the contrary, the torque varies sometimes
through very large ranges within each revolution. The
necesgary consequence is rythmic variation of speed. It
should be never forgotten thatit is no part of the function of
what is called the * governor” to minimise the range
of this variation. The work of steadying the speed within
the period of one revolution, in opposition to the disturbing
influence of the rythmic and cyclic change of driving
effort, is done wholly by the fly-wheel, which cannot be
helped in this work by the governor. Many governors
are made so sensitive that their sleeves move rythmically
in synchronism with variation of speed caused per revolu-
tion by the cyclic change of driving effort. Such sensi-
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 perfect close
and smooth fit of all these joints is especially important
for the proper action of the governor. A treatment of the
subject of fly-wheels, with rules for their proper propor-
tionment, appeared in THe ENGINEER, 9th January, 1885.

Stability is & fundamentally essential characteristic of
every ugeful governor. A variation in the function to be
controlled occurs, and is followed by a movement of the.
governor gear such as prevents large development of tl;m
variation. As soon as this variation disappears, that is,
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, it 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 its controlling valve or other
gear a distance duly proportionate to the amount of dis-
turbance that has 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 to elapse
before rectification takes place nuﬁht to be specified, and
its reciprocal would form an excellent measure of what
might be called the * time sensitivenees ” of the governor.
This time will depend, however, not on the governor
golely, but also upon the character of the machine con-
trolled ; and, therefore, to obtain a fair measure of the
‘ time-gensitiveness " of any governor, it must be sup-
posed to exercise its control under standard conditions.

In the endeavour after extreme sensitiveness, governors
are often employed which shift the controlling gear an
unduly great distance out of proportion to the amount of
the disturbance which bas caused the shifting. The
result is that they produce too great a righting change of
driving effort, and the speed or other function to be con-
trolled is over rectified. This leads to more or less
violent oecillation of the condition which it is degired to
steady, and this result is technically called * hunting.”
It is needless to remark that a hunting governor i1s worse
than no goverror at all.

A close consideration of the whole operation of govern-
ance will be useful at this point. It is needful to study
separately the two cases of the disturbing cause arising

corrected by putting on the engine a governor which will | at the driving and at the driven end of the train of

make a decrease of engine speed occur simultaneousl
with an increase of its lo Or, again, since in
dynamos increase of speed—other conditions remainin
unaltered—causes increase of potential, the engine spee
may obtain direct governance from the voltage at the
dynamo terminals, a fall of this voltage 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 uniform candle.power
in each lamp is to keep the dynamo voltage constant,
it should be borne in mind that this is really what is
required, namely, to keep this 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, how-
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 se 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 are, 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, &ec.,
begins, must be strictly avoided.

(8) Unless there be good reasons afninat it in the nature
of the work being done, it is distinetly advantageous that
some elowing of speed should take place along with a

rapidly increased demand for engine effort, because a
maintenance of speed with an increased yolume of steam

machinery. To render the statement more definite, we
will make it in terms of the action of our ordinary steam
engine.

Iirgt : The disturbing cause is rise of pressurein the boiler
due to increase of furnace temperature. There is now a
wantof balance between the effort exerted at thedrivingend
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 eflort over resistance lasts.
Under good working conditions increase of speed leads to
decrease of frictional coefficientsat bearings; and,although
the friction increases with the total of the two pressures
on oppoeite eides 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 friction 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-
crea.sing resistance, so far as it exists in any one kind of
work, diminishes the excess of driving eflort that has
arisen. One other effect of the increased velucit{oin 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 any governor—
without any shifting of throttle valve or change of cut-
off —the necessarily-resulting change of speed produces
automatically three changes of condition, one of which
aggravates the want of balance, while the two others to
gsome extent rectify it. If for want of a governor the
gpeed 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 ! generally reached before racing and
actual breakdown takes place, The mogt fortunate and
least expensive kind of breakdown is the heating of a
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Luuma.l, whereby renewal of the disturbed balance is
rought about by the abnormal increase of frictional
resistance.
The action of the governor is to lessen, either by
throttle or bhastening the cut-off, the mean effective
pressure in the cylinders below what it was before the
governor acted. In order to simply check further rise
of velocity, the governor ought in general to be so set
as 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
the speed to the normal, the governor ought to effect a
slightly greater reduction from boiler to cylinder pressure.
If it reduce it to equality with that existing before the
beginning of the disturbance, the want of balance will
be reversed—because the resistance has slightly increased
—and gradual slowing of speed takes place. During this
slowing the increase 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
balance. Thus, when an abnormal rise of boiler pressure
A . p produces an abnormal rise of speed A .N, this rise
in speed in the governor ought to shift the control gear
an amount that will effect a reduction A . » from boiler
to cylinder m.e. pressure. The rise of speed A .N
produced by A .p—ie., the ratio of A.N to A .p—
depends upon (1) the massiveness of the whole train of
machinery controlled, (2) the lapse of time before the
action of the governor overtakes the accelerating action
of the rise of pressure, (3) the frictional character of the
bearings in the whole train, (4) the law of increase of
working resistance with increase of speed, and (5) the
ratio of the capacity of the boiler to that of the engine
cylinders. The governor should be set so as to give
between its A .N and the drop of pressure it produces
from boiler to cylinder the same ratio as arises from this
uumﬁlicnﬁun of five influences. The magnitude to which
A . N may rise before further increase is checked, and
the length of time that elapses before re-adjustment of
the 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.

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 iaa its sign changed ; and that,
if the governor be set so as properly to restore balance
when the disturbance is positive, it will also do so when
the disturbance is negative.

Second : If, the boiler pressure not having changed,
disturbance be caused by abnormal lowering of the work-
ing resistance at the driven end of the train of machinery,
there results similarly increase of speed and kinetic
energy in the machine masses. This effect is, again,
aggravated by the change in bearing friction, is also again
usually partially counteracted by increase or recovery in
some degree of the workingresistance, and by the more rapid
drain of steam from the boiler, which lowers the cylinder
steam pressure. There is, again, a partial automatic
rectification of the disturbance, which has to be completed
by the governor action. The governor necessarily acts
in the same way as already described above on increase
of speed—that is, it effects a still further drop of cylinder
pressure by increasing the drop from boiler to cylinder
m.e. pressure. This it will or ought to do to such an
extent as to re-establish balance between driving and
resisting efforts; but since the governor exercises no
influence on the magnitude of the resistance in the
driven machinery, this re-establishment of balance takes
place not under the same conditions as existed before
the disturbance began, but at a lower level of working
force. If things be so adjusted as to accomplish this af
the original normal speed, this will mean a lower horse-
power in engine and driven machinery ; and if thestoking be
not reduced so as to bring down the boiler horse-power
to this lower grade, there may be difficulty in maintain-
ing the balance if the diminution of the working resist-
ance be much prolonged.

Now call this disturbing drop of driven resistance
A . p, and imagine its magnitude to be the same as the
abnormal rise of boiler pressure, which at another time
has produced a disturbance of the first kind. So long as
only small changes are operating, the laws of variations
of bearing friction, &e., remain the same for negative as
for positive changes, and the accelerated masses eing the
same, the same ratio between the rise of speed A . N and
want of balance A . » will hold as in the first case—i.e.,
for same engine and driven machinery working under
same normal conditions—and the governor will cause
to follow this approximately the same fall—by throttling
or change of cut-off—from boiler to cylinder m.e.
Ereaaura. Thus so long as fairly small disturbances only
ave to be dealt with, the same setting of the governor
will be equally correct whether the disturbance be caused
by rise of boiler pressure or by drop of working resistance.
e importance of this conclusion ought not to be over-
looked. Itis not a mere logical conclusion, but a fortunate
adjustment of physical conditions. In the one case,
however, the boiler furnace horse-power ought to be kept
steady, while in the other a change in the rate of stoking
1s called for if the altered conditions are prolonged.

KING'S COLLEGE ENGINEERING SOCIETY,—At a general meeting
on November 12th, Mr. W. J. Shelley read a paper on the
'* Manufacture and Use of Concrete,” 'ﬂm author, after defining
concrete, gave a short historical sketch of its early use. He then
dealt ::Elfully with its manufacture, paying special attention to
the sel n and preparation of the various materials em loyed,
The great dangers of using carelessly-prepared concrete, and many
instances of failures through this cause, were pointed out. The
paper was illustrated thrunﬁhuut by numerous very carefully-pre-
gtrnd lantern slides and several specimens of cements, A

iscussion then followed, at the termination of which a hearty vote
of thanks was accorded to Mr, Shelley for his very instructive
paper.

H.M.S. POWERFUL,

Her Majesty's ship Powerful underwent her pro-
ressive speed trials in Stokes Bay, with the results set
%urth in the following table. Without going into
elaborate deductions, we may say that 2892 indirated
horse-power were required to raise the speed of the ship
by 1-983 knots—that is, from 14-223 to 16°206 knots.
Again 1717 indicated horse-power sufficed to raise it
through 1781 knots; and lastly, 1479 indicated horse-
power raised it through 2-101 knots.

The midship area at the deep load draught when these
progressive frials 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 50 per cent. of the
indicated horse-power. Thus at her lowest speed, say,
106 knots, the thrust power would be 1128 horses, and
the thrust would be about 84,627 Ib. SupEnaing the
whole resistance to have been skin friction, we have about

of small 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 valleys 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 that 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 , although there was a considerable stream
running 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

REPORT OF PROGRESSIVE SPEED TRIAL OF H.M.S. POWERFUL IN STOKES BAY.
Draught of Water :—Forward 28ft. bin.; aft 29ft. 8lin.

|
9. .9.07, 29.9 97, 30-9-97,
'I]?:iﬁ Four rn2npn itgiﬂ knots, Four ruﬁ Hntg 12 knots, Four runs at 14 knots. Four runs a:. 16 knots,
Steam in boilers. .. 227%. 230. 225, 227,
Starboard, Port, S :arboard, Port. Starboard. Port Starboard, P ‘:rf.
Vacuum N 261 2675 26 26 260 EG‘% Eﬁ'ﬂ gﬁg
Revolutions per miun. ... 50°97 5014 6035 59°34 6564 fﬁH' 8 :ﬂ'ﬂl :!3‘ 1_3
High ... 2075 1802 297 2572 34°15 3-1*:?:2 45°87 45 bg
Mean Inter.... 672 7°02 10°37 9-17 12-87 13°67 165 19°17
pressure | Fd. low 4-0 367 5°2 497 6:0 6-85 E}_f_]ﬁ 8'3:’_:‘»*
A. low 302 4-1 4:85 545 542 132 il ] 855
High... 407 348 696 HB8 904 909 1403 1402
Inter.... 320 329 591 508 824 880 1218 1&64
LH.P. Fd. low 224 203 347 325 453 518 702 :EHJ
A low 198 227 325 355 410 554 675 T.J{r
otk LR 1149 1107 1959 1776 2591 ) 2861 3998 4340
Collective I.H.P.... 2956 3735 5452 i
Speed of vessel 10+591 12-492 14-223 16206
| irrigation being effected by the natural fall. We speak

129 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.

NINETEEN years have elapsed since the island of Cyprus
was taken over by the British Government, but it is only
within the present twelvemonths that the important

question of storing up a supply of water there—for irri-

gation of the plains during a dry season—has been
seriously faced. A grant of money has now, however,
been placed at the disposal of the island authorities, and
Mr. Medlicott, an engineer from India, has arrived at
Larnaca with the object of commencing the necessary
works.

It must not be imagined that the supply of water to
towns and villages has been altogether neglected by the
representatives of the various nations that have held rule |
in Cyprus from the Phoenicians to Great Britain. On the
contrary, all over the island we find interesting records
of the vigour of successive batches of conquerors, who
thought out the water supply in a variety of ways. The
Pheenicians and Greeks had tanks and reservoirs, the
ruins of which at Salamis, Larnaca, Amathus, Curium,
Pappho, and other places can be seen at the present day;
and many of the Greek wells, with inscriptions above
them, showing that they date back to the earliest years,
are still in use almost everywhere. The Knights of St.
John and the Templars went still further in this direction.
They provided for their *‘ commanderies,” or districts, in
many instances, solid stone aqueducts built upon high
arches, coming from perennial streams in valleys far
inland, capable of conveying sufficient water for the irri-
gation of 1200 or 1500 acres of land, even in the driest
weather. Illustrations of these may be found at Kolossi
Tower near Limassol, which has an aqueduct seven or
eight miles long, fertilising a whole district; another at
Kiti, the probable site of the ancient Kitium, and a very
imposing one at Larnaca which brings a water supply
for the whole town. Similar works exist at Poli,
and all round the island. The occupation of
the island by these knights was of very limited
duration, and it is much to their credit that they
could find, in the intervals of their crusading duties,
time for creating such useful and imperishable records of
their stay. The Lusignan kings, the Genoese, and the
Venetians were more selfish in their arrangements, pro-
viding enormous tanks and reservoirs within their forts
and castles for the use of their soldiers and immediate
retainers, but leaving the villages and country districts
to look after themselves. Some of the great Venetian
tanks were in a high state of preservation and full of
water when the British occupation took place, notably
one in the fort at Kyrenia, On the very summit of the
Kyrenian Range, at an altitude of 4000ft., in the
Lusignan castles of Hilarion and Buffa Vento, immense
water tanks were constructed, but now contain no water,
as the slopes and leads by which they were filled during
the rains are in ruins. The Turks, during their occupa.
tion of two hundred years, did nothing of any value
towards the improvement of the water supply, and their
reckless improvidence in cutting down trees without
planting fresh ones to take the place of those removed
added to the gradual decay of the aqueducts, which were
never repaired, has caused that excessive dryness of the
plaing during the summer season which the proposed
irrigation works are designed to counteract.

The valleys in Cyprus are generally short and steep,

the result being that the streams running down them are

from a five years’ experience of every hole and corner of
the island. The river Pedias, 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 conceivable, be placed across the valley of the
Pedias above Nikosia where it debouches into the plain.
Then the canals which conduct the imprisoned water
towards the various 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 Pentadactylon, 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

e outskirts of this patch during the summer.

To sum up, we would counsel the leaving of the steep
valleys alone; but that the Pedias and its tributaries—of
which 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 were

adually disappearing, from the earth around tree-roots

eing washed away in storms. Thisis a fact which we ob-
served ourselves during our five years’ stay. Itcan only be
prevented by increaging the duration of rainfall. This is
effected by planting right and left, as done by the late
Sir Pope Hennessy in 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.

Tae Chicago River, which passes through the heart of the
city of Chicago, is crossed by a great number of drawbridges,
the traffic across the river being very considerable. Most of
these bridges are of the ordinary swing type, turning on a
centre pivof, 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 which is worth
many times the cost of the bridge.

Another serious objection is that as the bridge swings
horizontally much valuable water front is rendered useless.
One of the first bridges built with a view to avoid the objec-
tions to the swing bridges, was the vertical lift bridge at
South Halsted-street, which was built in 1894. On each
side of the river is a steel frame tower with pulleys on the top,
over which pulleys pass wire cables which are attached to the
end of the bridge. These cables are operated by windin
engines, and the bridge, which is counterweighted, is lifteg
bodily up between the towers to a height sufficient to olear
21:1 masts of vessels., Thisbridge gives a channel about 100ft,

e.

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 built across
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ROLLING BASCULE BRIDGE OVER CHICAGO RIVER

(For description see page 516)

Fig. 1—BASCULES LOWERED
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Fig. 2—-BASCULES RAISED
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the Chicago River. Fach 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 the teeth of a horizontal
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 115ft. 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 eleotric tram-
way—and two footwalks 8ft, wide. The latest is the North
Halsted-street Bridge, with a span of 127ft,, and a channel
121ft. wide; this has two trusses with a roadway 34ft. wide,
and two footwalks 7}ft, wide. This bridge also has an electric
railway over it, and, like the Van Buren-street Bridge, is
operated by electricity.

The two accompanying views represent the bridge of this
sams type which carries the Metropolitan Elevated Electric
Railway across the river, showing it open and closed. This
bridge is between the Jackson-street and Van Buren-street
bridges, and a uwini!hridga would have interfered with the
swing bridge at Jackson.street, as may be seen from the view,
Fig. 2, where the end of the open Jackson-street Bridge
appears on the left, just beyond the raised bascule. On the
right is the plate girder approach of that bridge, opposite
which is the three-masted schooner. The closed bridge
beyond is the Madison-street Bridge. Fig. 1 shows both the
rallway bridge and the Jackson-street Bridge closed aoross
the river.

The railway bridge carries four lines of rails, and has a span
of 114ft., centre to centre of bearings, over a channel 108ft.
wide. Itis 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
the operating gear, forming then a double-track bridge. Each
leaf is 8o counterweighted that on drawing the centre and
end locks it rises to an angle of about 30 deg., rolling back on
the 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 can be
opened or closed in thirty seeonds, and is ready to receive
traffic in less than a minute from the time it starts to close.
When closed, each leaf is a cantilever, anchored by a project-
ing tail which takes a bearing against the underside of the
approach viaduot, the approach being firmly anchored to the
masonry of the abutment. The end loock 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
buin%:upplied from the motor circuit of the railway, 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.opened.5000 times during the last. eight
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 si , bridge locks, and bridge motors are all oper-
ated from the tower at the right-hand side of the bridge.

The general dimensions are as follows :—

Length between ends of approaches . 2761t

s} between bearlngs 1141,
idth of channel .. .. 108ft.
Headwayatcentre .. .. .. 351,
Depthof truss at itsa shore end 261t.
Depth of truss at its frec end .. .. Oft. 6in.
Width between trusses .. .. .« 21ft. 2in.
Total width of bridge .. .« 51ft. 10in.
Radius of heel of trusa i Chas T - 20ft.
Weight of each double-track leaf ., .. 185 tons
Total weight of hrld.?u e i Whaid s . 540 tons
Counterbalanced weight on each side .. 28 tons

SOME EARLY SHIP CANAL SCHEMES.,

AvraoveH Manchester has been the first place in this
country to construct a canal for sea-going vessels of recent
dimensions, it is well known that ship canals are a very old
idea. They date, in fact, from before the Christian era,
whilst & notable modern instance is the Caledonian Canal,
made by Telford, and opened in 1822, to connect the eastern
and western sides of Scotland by utilising a chain of rivers and
narrow lakes. Ship canals were rather in favour early in
the present century, mainly as a means of avoiding some of
the injury—oconsiderably greater than our patriotism allows
—inflicted upon English shipping by the French during the
long wars. A London and Portsmouth ship canal was pro-
jeoted in 1807, at a time when Government was paying about
£200,000 a year for the transport of troops, stores, and muni-
tions of war between those places. It sometimes took weeks
to effact the passage, vessels 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 Isle of Wight, and that
the French captured about £3,000,000 of English shipping
in that distance during the twenty years or so the war lasted.
The plan was called the Portsmouth, Southampton, and
lLiondon Junction Canal, and would unite the Itchen Navi-
gation at Winchester with the Basingstoke Canpal, or the Wey
at Godalming, vid Alton and Farnham. It was intended for
small coasting vessels,which presumably would have discharged
into bargesat Weybridge, asthe bridgesat Kingston, Richmond,
Kew, &»., would not have allowed them to come to London.
Plans were drawn up by the elder Rennie, but capital was
not forthecoming, and nothing was done just then. A chain
of ordinary barge canals was made soon after, by two separate
o>mpanies, which utilised and improved the rivers Wey and
Arun as part of the inland waterway fiom London to Ports-
mouth. The route was from the Thames at Waﬁ:ﬁdgu, by
Guildford and Pulborough to Arundel, then, skirting the
coast, into Langston Harbour. In spite of these boat canals
being nearly finished, a ‘“London and Portsmouth Grand
Ship Canal” scheme was brought . out early in 1825, Sir
Charles Dance, the well-known experimenter in steam road-
traotion, being its secretary. The estimated cost was some-
thing 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 locks at all between Deptford—
where it joined the Thames—and Portsmouth, was appa-
rently one of them. Another London and Portsmouth
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

engineer of the time. His line of country was from a
tide-lock in the river at- Rotherhithe, by Kennington
Common, where there was to bes a large basin, along nearly
the course now taken by the London and South-Western
Railway between Vauxhall and Wandsworth, up the Wandle
Valley, then by Epsom, Dorking, and Ockley, to Arundel.
From there it would go through much the same country as
the boat canal of the Portsmouth and Arundel Navigation
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 cost of a canal about eighty
miles long at four millions. It was to be 150ft. wide, 30ILt.
deep, and available for the largest merchant vessels, about
1200 tons, then built. A rise of 127ft. was to be attained by
only four locks, the summit level of twenty-one miles extend-
ing southwards from Epsom Common. Four more locks, of
course, were needed for the descent, On this line Cund
expected a gross yearly revenue of £662,800 could be earned,
with working expenses of only £112,800. IHe seems to have
contemplated the use of steam towage, when required, and
estimated that 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
plan for employing on the canal all the sea pilots whose
occupation in the Thames and round the Forelands 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, all
longer and less practicable, were surveyed by different en-
ineers, but were never even begun. The two barge canals,
owever, were completed, Josias Jessop being the engineer,
but they were not very successful financially. They agreed
between themselves and the two river—Arun and Wey—
navigations completing the waterway between the 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. In war time the highest rates allowed by
the Acts forming the companies might be charged. This
4s. 6d. rate was far lower than ocould possibly have been
made by the 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 Godalming about 1760—it may be observed, was canalised
under an Act of 1671, and is said to bave been the first
inland navigation in this country to be provided with locks.
At the same time that the above schemes were in hand, a
ship canal was also projected by the English and Bristol
Channels Ship Canal Company. Proceeding inland from
Seaton Bay, close to the junction of Dorsetshire and Devon-
shire, it would have gone by Colyford, near Axminster, Chard,
and Taunton, to Bridgwater Bay at Stolford, a few miles
below the town of Bridgwater. Although only about half the
length of a L.ondon and Portsmouth ship canal, this one
would have been much more difficult of execution and main-
tenance. No fewer than twenty-nine locks were needed at
each end of the summit level of 12} miles. To supply these
locks several hundred 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 Bay. This difference arises from the
much greater rise and fall of the tides in the Bristol Chan-
nel than in the English Channel, where they have more room
to expand. Upwards of 220 miles’ distance would have been
saved-by this canal between Bristol orany port east of Bridg-
water and Beer Harbour in Seaton Bay or any port in the
Channel east of the latter. The Land's End was a very
troublesome 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 far as to obtain an Aot of |

Parliament, July 6th, 1825, but its powers were allowed to
lapse, and nothing was done. A return of at least 12 per
cent. upon the capital was expected. Although termed
grandiloquently a ship canal, it was not intended for vessels
of more than 200 tons burthen—in fact, coasting schooners
and brigs. Large 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 canal from Exeter by Tiverton and Taunton
to Uphill Bay, in the Bristol Channel, in 1769, with a similar
object to the above, but that, too, ended only in talk.

NEW RAILWAY WORKS IN SOUTH LONDON.

Tre unromantic neighbourhood of Waterloo Station is just
now a centre of great activity in the way of railway construc-
tion. Within a stone's throw of each other, no fewer than
three railway companies bhave important works in hand,
Commencing at the south end of Carlisle-street, Lambeth, at
arch No. 180, the London and South-Western is widening its
line towards Waterloo, under powers obtained in 1893. The
old houses—1813—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-terrace 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, and rejoin
the main line upon the site of the Woking Necropolis Com-
any's private station, just outside Waterloo. None of the

our 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
latter. The western abutment in Carlisle-street is also up ;
these are all faced with white glazed brick, which is certainly
a great improvement on the old style for such remarkably
dark and dingy thoroughfares as these. That portion of the
new work which stops short of the Westminster Bridge-road
is fo be used as 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 necessities, 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 Electric Railway. The area

is about 50 yards wide by 100 or g0 in length, and extends to

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 chimaey 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 the division between them now resting on the crown
of a tremendously strong arch of eight rings of blue brick.
A glimpse of the interior of the tunnel, beneath Waterloo,
can 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 Railway is in
full progress. This line was 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, close to Charing Cross Bridge. At
Manners-street an angle is formed to contain a turntable,
Sutton-streetis crossed, and a lattice bridge is now being erected
over York-road by Messrs. Eastwood, Swingler, and Co., of
Derby and London. Thisis supported in York-road by three
timber struts, but will be a single span. Four narrow thorough-
farescalled Anne, Agnes, Frances, and Mepham streets are then
crossed, the 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
Alaska-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, All 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 preliminary. 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 parrow
slums called Windmill-street and Eaton-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, across Black-
friars-road against the old Surrey Chapel, is still in progress,
necessitating heavy timbering in the roadway. At Gambia-
street the line only requires widening by 3ft. or 4ft., owing to
there having been a station—called Blackfriars—near here
originally, Fortunately, ample room was left beneath the
London, Chatham, and Dover, which will not have to be
interfered with. Gravel-lane is next crossed, and then Ewer-
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 and
I.':{| 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 alread
up. Apparently the siding neck will run from the nort
side of the line at Great Guildford-street. After Ewer-
street comes a bridge, not quite finished, over Great Guild-
ford-street, succeeded directly by Southwark Bridge-road at
ite junction with Union-street. This bridge, which is not
commenced, will be 50 or 60 yards in length. From 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 underpinned 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. Allthe bridges are
or will be by Messrs. Eastwood, Swingler, and Co., the abut-
ments in all cases being of white glazed bricks,

A new single-line bridge, or iron viaduct rather, has been
finished across Borough High-street and the northern
approach to Loondon Bridge Station for some time, but it was
only brought into use on the 11th Oct. Instead of crossing
both by one span, like the hideous old bowstring bridge along-
gide, it has two piers in the mscent to the station, At the
junction of the western road up to the station—termed Rail-
way Approach—and Denman-street, the City and South
London Eleotric Railway is making 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 viaduet just mentioned.

Of the South-Eastern works below London Bridge,
described in The ExGINeER for November 20th, 1896, the
widening of the Greenwich line on the north side forabout three-
quarters of a mile between Goodson-road, Rotherhithe, and
Rolt-street, Deptford, is nearly finished, though the bridge
over the Grand Surrey Canal is not yet up.

SEWING-NEEDLES IN GERMANY, — The sewing-needle, though
small, forms a very important article of commerce in Germany,
While formerly Eogland supplied that country with needles, this

ind /, according to the United States Consul at Annaberg,
has during the last few years develo to such an extent that
the Germans are able to meet their lish competitors, not only
on the markets of the world, but in the British Colonies and in

Eogland as well, says the Journal of the Society of Arts. The
nnu’lﬁnl seats of the industry are Aix la Chapelle, Burtscheid,
erlohn, Altona, Nuremburg, and Schwalbach, The factories of

Aix la Chapelle alone produce 50,000,000 needles weekly. The

following figures show to what extent the exports from Germany

of these needles have developed., During the ‘Ti: ears from

1880 to 1887, the German export of needles of all dyHmhmi-

dery, knitti darning, sewing, and se -machine need es—

600,000 1b., of the value of £2,

amounted to 1 ', ,000. The follow-
ing eight years make a still better showing. During this period
the quantity exported was 15,000,000 1b., valued at £8,000,000,

The enormous growth in the production of this article is dae
rincipally in the export trade to China, where Germany seems
entirely control the market. Other countries importing German
sewing-needles are British East Indies, France, the United States,
Austria, Hungary, Italy, and Turkey. In conclusionthe American
Consul says:—*" Under the protection of their Government the
Germans have built up a needle industry which commands the
respoct of the world. At first they imitated the English methods
of manufacture, but their superior technical training soon enabled
them to discover the defects of the English machinery, and they
adopted new and improved devices, and followed their own course
of manufacture. The infant ind of a few years ago has
become one of national importance, e manufacturers go into
the markets of the world, preferably into new countries, and
compete succeasfully everywhere, "
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DAVIS'S MOTOR CAR STEERING GEAR
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A NEW MOTOR CAR STEERING GEAR.

Tunere are still some few earnest workers in the eelf-
pruphall.lng motor field who are giving very close attention to
all that pertains to the motor oar as an entity. Among these,
we think, may be included Mr, H. T. Davis, the inventor and
patentee of the improved steering gear, more especially in-
tended for motor cars, but applicable to all four-wheeled
vehicles, which we illustrate in Figs. 1, 2, 3, and 4.

It is, of course, known to all constructors of wheeled
oarriages that to ensure their proper working it is necessary
that the axes of rotation of all their wheels should be
parallel to one another when the carriage is moving on a
straight course, and convergent to a common axis perpen-
dicular to the supporting plane, when moving on a curved
course. To ensure this action in four-wheeled vehicles the
front axle has 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 the erratic move-
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Fig. 3

ment of this axle, when any obstruction is met with by
either of its wheels, requires very cumbrous controlling
ear.

. By arranging the leading wheels—which are generally the
steering or guiding ones—to turn independently by pivoting
them on short arms, a greater control is possible; but as
hitherto , their position for correct action has only
been approximate when angled for turning on a curved
course, the error for sharp curves being very serious, as it
causes skidding and the throwing of severe lateral stress on
the wheels and tires. The system, however, has many
advantages, and is used extensively at home and abroad for
motor ca . The range of this gear is, however, usually
limited—so as to avoid the error present when in extreme
tions—which involves a wheel track of considerable
ter, and much turning room when a right about or a
complete turn is necessary. It also requires the operation
of what is known as " backing and filling,” in order to get
round—methods which are unsuited to narrow roadways or
crowded thoroughfares, and are moreover discouraged by
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Fig- 1

the Local Government Boards in their motor carriage
tions.

The invention illustrated in Figs. 1 to 4 has therefore for
its object to so consfruct steering apparatus for all kinds of
road carriages and wheeled vehicles as to ensure 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.

Its action will be more easily understood by a reference to
the diagrams —Figs. 3 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 turn. With these arms are
combined—in one fo —+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 clip guides K K fixed at both
ends of the axletree X X, the springs S S supporting the fore
body of the car being located on either side of the axletree,

Fig. 4

and carried by it as shown. Motion may be
T B by any kind of hand gear preferred
builder.

Fig. 3 s adi tic plan of a four-wheeled vehicle with
the trailing axle DD 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 C' C be drawn as far in front of the leading axle A B
as that axle is from the rear one D! D, then on this line the
centre lines of the steering tillers should always interseot,
as the lines C' B, C' A, and C" B, C" A, do in C'and C.
For a straight course of the car, these lines should meet
on the longitudinal centre line of the carriage, C E, and
for other positions on either hand of it. This arrangement
gives geometrical accuracy forall positions. Inthe examples,
the amount of mﬂgla 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 angle of lock becomes greater. With
ordinary linkwork it will be seen on reference to the di

Fig. 4, that in the extreme position, the angle made by the

Eivan to the bar
y the carriage

joint rod-and lever is dangerously near zero, or 180 deg , in the
case of one of the wheels.

RAILWAY E:.['#TISTICB OF THE UNITED STATES.

FroM the introduction to the 1897 edition of Poor's
‘“ Manual of Railroads,” our American correspondent has
compiled the following statistics, which refer to the year
ending December 31st, 1896 :—

of line laid to December 8lst, 1806 .. .. 152,600 miles

Net increase of mileage duriog 1806 .. .. .. .. 1,208
Rallways re g statistics e ae os B0
SBecond and dﬂiﬂﬂ' "o T T 56,088 i
Total mileage .. .. .. .. ee oe oo 30,088
Steel rails ., .. . 207,690 .,
].'l"l}u nih ] - “lsﬂ L1}
Locomotives 86,080
Cars—

ERNORENT : e, o . mi ~an] o it 24,788

Bﬂggﬂﬂﬂ Eﬂﬂ. l‘ﬂlﬂ W "W W - Tlm

Eeighl e an wal an wa e el Tesr el 1,260,061

Total (exclusive of company's cars and parlour

NS AIOMENE OEES) +. «»  np v ont e 1,272,668

Liabilities (dols.)—

cupim m L ] 1 wm -— L -Ej.m"l[h ﬁ'ﬁ‘?

Bﬂndﬁi dﬂht - - - - o T & - W ﬁ'pilﬁ'm‘]m

Umdﬂ dnht L L L L L L L - m.m'm

Cwrrentaccounts .. .. ¢ oo e o e 886,882,440

Tﬂm Hlbluﬁ_ R . W o . T ll.m.mnﬁ
Assets (dols.)—

Cost of railway and equipment .. . 9,058,767,710

Real estate, stocks, bonds, and other invest-

r
IR . ae me . e . 1,450,418,025
Other assets ., .. 281,015,121
Current accounts ., . .. 161,806,857
Tum mii - - Ll - " a -. @ 11.”?."“7.11!
Exceas of assets over Habilities .. a 864,806,985
Pau;n er h':lmﬂ—

r trains .. .. 887,641,115
Pmngunm S T 585,120,756
Passengers carried one mile ., .. .« 18,054,840,248
Passenger earnings, dols. .. .. .. .. .. 265813258
Average recelpts per passenger per mile, couts 2:082

- . . OMNES.. .o s 4058
" = o train mile 7858
& oo mile of railway, dols. .. 1,467
3 E'u"“"tf:" n;mﬂaﬂt WAY .. “:&EH
" es trave assenger ., 5
S 8-
eage tralos .. 407,248,200
Tonsof freight .. .. .. .. .. = «« 178,868,716
Tons of freight carried one mile ,. .. .. D8,885,853,084
Freight earnings, dols. .. .. .. .. .. 170,424,018
Avernge receipts per ton per mile, cents ,, 0821
o " - ONEW e Tanl . e 9055
- .l yy freight train mile, cents 15404
s - y mile of rallway, dols. .. 4,250
" hn“:-por%ul rallway .. .. . 4,278
[} ] m- - o w - - -— ﬂ‘ﬂ
o — 3
Gross ol hia . 1,125,682,025
Netearnings .. .. .. .. .. 882,888,750
{}perlﬂng it ha| s 708,208,200
Total a DIorevenue .. oc so ss  =s 486,341,208
Payments from total avallable revenue—
Interestonbonds .. .. .. .. 242,415,404
D’lliﬂ.ﬂhﬂl & ® - s = Ll "W allmlm
gr?n earnings per mile of raflway .. 6,228
[ . " " = = 1,837
Percentage of expenses to earnings .. . T0°48 cent.
Interest on total bonded debt ., .. 448 P““
Dividends paid on total share capital 164

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

THE INSTITOUTE OF MARINE ENGINEERS,—The ninth annual con-
versazione of this Institution will take place at the Town Hall,
Stratford, on Friday, the 3rd Dacember, Inaddition to the lighter
;orhunu of the evening's entertainment, the president, Mr, J.

ortescue Flannery, M.P., J.P., M. Inst. C.E,, will deliver an
address, entitled '“Some Successive Steps in the Past P of

Marine Engineering : Its Existing Condition : Some Poesibilities of
the Fature.”
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Block Signal Operation. A Practical Manual, By W, L.
DERR, Superintendent, Delaware Division of the FErie
Railroad. New York: D. Van Nostrand Company.
London : E. and F. Spon, 125, Strand. 7s. 6d.

Tais is one of the best books on the system of working
railway traffic in America that we have seen. ltis 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 traffic, 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, and 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—and in
seeking that gentlemen’s advice he has acted very wisely.

Speaking of the London and North-Western Company
reminds us to notice the contrast between the rules 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 rules the same terse, to-the-point manner that they
uge generally in their utterances. Thus, for instance, the
London and North-Western block code occupies fifty
pages of the book, whilst the Erie block rules are con-
densed into sixteen pages. Again, the London and North-
Western rules for wm%sing gingle lines by the electrical
train stafl system occupy thirty-three pages, but the
Chicago, Milwaukee, and St. aul 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 Railway. 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 proceeding 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 sparsely-populated districts
are really long block sections to be found. Here, also,
our railway companies are too much at the mercy of
public opinion, which guides the House of Commons, who
in turn influences the Board of Trade, and so we have
laid down for us specific rules as to how our trains ghall
be worked ; and let us here mention, in parentheses, that
the inspecting officers are now uﬁparently getting anxious
to have all the goods trains worked on the absolute block
system. Irom all these regulations, except in a certain
few States, the American Railway Companies are free.

As regards the second contrast, ¢.¢., 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 has 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 aaifnalmen, the wear and tear of locking frames,
signals, point and signal connections, would be reduced.
But where would his traffic be if there was a breakdown
of the machinery ? and would not his competitors gain
were he to have a collision through an antomatic 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 this country. We notice in
the rules for working found on that system issued by the
Lake 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 ahead 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 5})parantly accustomed to signals
being ignored, as at junctions and level crossings,
facing trap points, or derailing switches, are provided.

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 prepared in this
country for such a remedy.

But after 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 Duwelling-house. By Georce Viviax Poore, M.D,,
F.R.C P. London: Lopgmans, Green, and Co. 1897,

THE 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 too often the culture
beds of innumerable putrefactive organisms. We have
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 first 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 maxirnum
of ventilation and light.

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 to 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.
Our author deals in the fourth chapter with the legisla-
tion which has made great sewerage schemes possible, and
has 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 SEencer has often maintained with so much
force, legislation hag 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 pitehfork, 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 m&ﬁe
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 ungt
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.,

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-

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 bereceived with
grea.b caution, and a rigorous attention to limitations. The
ourth 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, the mischief is past
mending. Until the public conscience is so far awakened
that owners of houses in the area can be compelled, or do
of their own initiative pull down their houses to give
accees 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. ILack of space prevents our quoting freely

from the section headed ‘‘ Remedies for Overcrowding,”

which is admirable, and should be read and re-read by

sapitary 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. DBut
it is obvious that the purity of the air we breathe is of far
greater importance. " Which well deserves quota-
tion. Our friend the ubiquitousand 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 organic matter, receives
a fitting eulogium in the concluding chapters.

The present tendency in the sanitary world is to recog-
nise the supreme value of the oxygenating faculty of
cerfain organisms 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 solation 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-

Eﬂsid to artificial methods, so ably set forth in this
00K,
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SHORT NOTICES,

The ' Mechanical World"” Pocket Diary and Year-book for 1898,
Containing & collection of useful engineering notee, rules, tables,
and data, Manchester : Emmott and Co., Limited. Price 631.—
This remarkable little publication enters its eleventh year in a new
cover, a good stout cloth binding replacing the cardboard cover
which has been used up to the present. The matter has also been
entirely reset in new type, and a good deal of new matter, par-
ticularly with regard to beams, has been added, so that the littlo
work should be as popular as ever, We note that the edition con-
sists of 22,000 copies,

Rails and Accessories. By Thomas W. Ward, Fitzalan-chambers,
Saeflield. Price 1s.—This is a very usefal little book. It is in-
tended for the Fuidﬂ.nca of those who, not being railway engineers,
have, nevertheless, to lay colliery or works sidings, or short
lengths of line between one establishment and another. It ex-
plains in a very straightforward way what kind of rails are in tho
market, for what they are suitable, and the various methods of
constructing tracks, from the little 18in. trolley road to one capable

of cnr_rjrinﬁ a full-sized goods engine. The information is accurate,
and, if followed carefully, even an amateur can hardly make a
mistake. It is a book to be recommended.

The Escentials of (Gearing : A Tex'-book for Technical Students and
Jor Self-instruction ; containing numerous problems and practical
Jormulas. Iéy Gardner C. Anthony, A.M. Boston, U.S.A.: D. C.
Heath and Co. 1897, Price 1,50 dols.—A valuable little volume,
containing a great deal of information about tooth-gearing, put in
a clear and useful form ; the diagrams are excellent, and a very
eatisfactory notation is used throughont. The folding plates at
the end of the volume open out, so that they can be seen con-
veniently whilst one is reading the letterpress referring to them.
We notice that helical gear has been omitted, which seems a defect
u} a volume which is, on the whole, deserving of a large measure
of praise,

m—
——

TRADE AND DUSINESS ANNOUNCEMENTS,—Messrs. W. B. Brown
and Co., Globe Works, Liverpool, have secured the highest award
and gold medal at the recent Queensland Intarnnﬁnnﬁ Exhibition
for the excellence of their quality and make in steel wire ro
and cables.—Mr, R. D, Batchelor, J,P., of Q1een Victoria-street,
Liondon, and Chatham, well engineer, has accepted the position of
High Constable of Gillingham for the year ensuing,

THE BOoARD oF CONCILIATION AND ARBITRATION for the Manu-
factured Iron Trade of the North of Eogland, and also the
timilar organisation in the Midlands, sent a deputation to the
Home Sacretary on Wednesday to urge the exemption of these
industries from the operations of the ’E:uk Act, as they are con-
vinced that it will introduce friction in the relations between

employers and employed, and they can manage much better if

they are outside the Act,
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LETTERS TO THE EDITOR.

(We do not hold ourselves responsible for the opinions of our
correspondents.)

LOCOMOTIVE FIRE-BOXES,

1k, —An engineer of nearly sixty years' experience once told
me that in the old days, when coke was used for firing locomotives,
and the blast was so fierce that the fuel was continually bounciog
against the tube plate, the trouble experienced with the fire-boxes
was not so great as it is at the present time. This statement
fornishes matter for reflaction, and indicates either that the cnﬁper
of modern manufacture less endurance than that which
was formerly used, or the deeign of fire-boxes i3 not so good.
Peobably both these canses have helped to make possible such an
unsatisfactory comparison. The chief object aimed at in the
design of a locomotive boiler—next of conrse to safety—is to
evaporate water with the greatest rapidity, and to do this it has
apparently been considered cesirable to obtain copper of high
conduactivity, and also as large a heating surface as can be procured
by crowding the greatest possible number of tnbes in the tabe-
plate. I venture to think that, in all probability, evaporative
effi viency might ba increased, and the life of fire-boxes pmlnniad
by using copper of comparative impurity and decreasing the tube-
heatiog surface,
Daring the years 1890, 1891, and 1892, Mr, A. J. Darston,
Esgineer-in-Chief of the Navy, made some exbanstive experiments
on the ** Transmission of Haat through Tabs Piates.” H» found
that when a little mineral oil was mixed with the feed-water the
following results were obtained : —

Pressure of steam .. .. ., .. .. .. 1401b. per aquare inch
Temperature of steam .. .. .. .. .. 184 deg. Cent.
Temperature of tube plate.. .. .. .. 571 deg. Cent.
Temperature of combustion chamber .. 1760 deg. Ceant.

The presence of the mineral oil militated against the free trans.
mission of heat, and thus caused the high temperature of the plate :
and it will be observed that if the circulation of the water is im-
peded in any way, or if scale is deposited on the plates, over-heat-
1og results, 1 bave frequently noticed, after a locomotive has
been working hard, that immediately the regulator is shut, the
dampers dropped, and the fire doors opened, the steam pressare
has very rapidly increased. In ome particular instancs an engine
hauled forty-five mixed mineral and heavy goods a distance of one
mile up a gradient of snch steepness as to necessitate the lever
ept 1o the bottom notch. One ipjactor was on when the
tor was shut, and the indicated preesure was 120 b, per
rqoare inch. Saven seconds after the closing of the regulator, the
safety valves blew off at 1401b, persquareinch, Now, thovgh duri
the time an engine is being ‘‘ thrashed ” the fire borns fiercely, nng
this fierceness must to a certain extent keep up for a chort time
after the blast has ceased to act, and thus avgment the pressure; yot
it ssems impossible that nnder normal conditions the pressure
could rise 20 Ib, per square inch in so short a time as seven seconds,
with one injsctor on, both dampers shut, and the doors wide open.
The correct explanation of the phenomenon appears to be that
while the epgine iz working h very rapid combustion is going
on in the fire-box, the temperature of the fael nearly approaching
1890 deg. Cent,, and owing to the tubes being crowded together so
closely the circulation is impeded, with the result that con-
siderably more heat is delivered to the water adjacent to the tube
plate than can possibly be distributed by convection. The water
13 therefore driven from the plate by the force of its own vapour,
and a modified form of the ** spheroidal state " is thus set up, and
the temperature of the plate rises with great rapidity. When the
regulator is shot, the plate quickly cools to a temperature below
that at which the spheroidal state can be maintained, and the
water therefore ﬁun comes in contact with it, the result bsi
that a comparatively large quantity of water is suddenly evaporated,
thus cansing the increase in the steam pressure, The temperature
of the hot surface essential to the maintenance of thespheroidal state
at atmospheric pressure is 200 deg. Cent., and as this varies with
the boiling point, it may be concluded that the lowest temperature
essential to the maintenance of the spheroidal state in a locomotive
boiler at a workiog pressure of 140 Ib. per square inch would
be 364 deg. Cent. As previously mentioned, Mr. Darston has
observed a temperature of 571 deg. Cent. in the tube plate of his
experimental boiler, so it may be reasonably assumed that a
temperature of over 364 deg. Cent. is sometimes attained in locomn-
tive tube plates. Cracks frequently occur in the meshes of tube
plates, and sometimes extend from tubs hole to tube hole, either
along the top row or in the first one or two vertical rows next the
fianges. The p'ate almost invariably fractares first on the side
next the water, and the cracks, either gradually or sudden! y, work
throogh to the fire side, thus showing that tha water side of the
plate bas bsen subj scted to sudden and viclent changes of tempera-
ture, which is evidence of the water having existed in the
. Rpheroidal state,”

All old fire-boxes exhibit evidences of the evils arisio g from re-
stricted expansion ; the plates are buckled more or less between Lhe
stays, the flanged corners of the tube and back plates are distorted
intoacnte angles, and are frequently cracked, the metal immed iately
round the stayholes is much thicker than that between the stays,
and the general appearance of the box indicates that the plates,
after repeated expansions, fail to contract to their original dimen.
sions and positions. This soggests that the physical properties
of the copper have changed, and resemble those which are found
n the metal at high temperatures. As a matter of fact, the
density of comparatively pure, new copper is greater than that of
A chemically similar metal cut from near a stayhole of an old
plate, and the density of the latter is greater than that of coppar
taken from between stayholes, It is probable that other physical
properties undergo a change, and it is obvicus that conductivity
decreaces, bacause that quality varies with the density. The use
of copper of high conductivity would be eminently satisfactory, if
we could be certain that it would retain its properties after baviog
been subjscted to restricted expansion and contraction. The
researches of Profescors Dawar and Flemiog on the electrical
resistance of pure metals, slloys, and non-metals, at temperatores
rangiog between 100 deg. Cent. and ~ 167 deg. Cent., suggest that
¢ )mparatively im Erm-a copper wonld, at those temperatures at
which locomotive fire-box plates work, conduct heat quite as well,
if not better than Em copper. They found that in the case of
abeolately pure nickel, the electrical resistance rose very rapidly
as the temperature increased, whilst in the case of some nickel
containing a very small amount of impurity, the resistance did
not increase nearly so rapidly.

We may conclude that to baild a fire-box which will last long
and give little trouble, a coppar must be selected which has
a low coeffizient of expansion, high conductivity at temperatures
rargog from 200 deg. Cont. to 400 deg. Cent., and its temsile
strength should not decrease very rapidly as the temperature
increases, Iarther, the tubes should be set at a reasonable dis-
tance ap and artificial means for improving the circulation
might be adopted with advantage. Hy, Simpson,

Pontymoil, Pontypool, November 22ad.

THE VOLITION OF ‘* THINGS."

SIR,—What is & *““thing”! Anythi
got life, as we commonly understand t
to move of its own volition, unable to think, nnable to behave, in
brief, otherwise thag we have observed it to behave within the
limite of the small matter of circumstances by which we—men—
are able to surround it. What is not alive, then, is a thing ; a
piece of inert matter, to give it its scientific title,

Now, the epgineer daily deals with matter, in
ments and under many conditions ; he observes that
for example, if loaded to excess will break,

, let us say, which has not
e word ; which is unable

many environ-
a steel girder,
Notbing is more

simple, apparently, than to say that in such a case the load being
in excess, thestresses weretoosevere, and the material yielded in the
line of least resistance. Bot let us get a little closer; let us ask
ourselves the meaning of the words we uss and of the phenomena
which are conveyed by them. KExcess; we have loaded a beam
to excess ; excess of what, excess beyond what ! Byond what it
will bear, as evidenced by our sense of vision, is the natural
answer. Bat do we stop to think why the beam has yielded !
Not, I think, very often ; and it may not prove uninteresting to
pursue the 1aquiry, Failing obtaining spesch of the beam, let us
turn to analogy for assistanc), =

Take a human being in ssion of his normal sensibilities and
stick a pin in any part of him ; the resnlt is a matter of common
knn‘lﬂogga; a foregone conclusion. He feels pain, and shrinks
away from it. Batgive him an arwsthetic, and repeat the experi-
ment ; he feels nothing and makes no sign. Why ! B:cause, you
say, he bas been deprived of sensation, which bsing merely the
'iir l.ngn es3 of part of the man to respond to certain circumstances,
may be called volition, or, if yon like, he has been endowed with a
new sense, namely the absence of volition. S» far so goad. Now
take a plate of wronght iron, support its extremities, and load it—
apply Lga pin—with a certain load it doess absolutely nothing, as
far as we can eee ; increase the load, it deflacts, shrinks away ;
and, a limit of endurance being reached, it collapses. Pat a
similar plate through the process of conversion iato the finest steel
—apply the ar::ithetic—and you have an increased power of
rezistance, and a produzt of total'y different capabilities. Why
Nobody knows, !

Take another man and posh him gradoally out of a window ;
presumably he will grasp the sill and bang on as long &s he can.
Why ! Becauvse self-preservation is the firat law of nature; o:,
shall we say, because like any other kini of matter he is reluctant
to change his state becanse he knows it will burt bhim. At all
events his volition prompts his muscles to resist gravity as long as
they may ; he fights bard, silently if he i3 wise, in order to husband
his powers, but eventnally he yields. Now take a bit of string,
fix one end to the window sill, and to the other attach a weight,
closely approximating to that which the string would point blank
refuse to support—I mean, one which would break it, in every-day
languags. st it hang there;: by-and-bye ‘‘it"” will break the
string. May we no! legitimately say that the silent battle has
gone on until the worn-out 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 as they are closed
or separated. Is there any use in endeavouring to explaia this by
mathematics and formu'ic ! If the phenomena mean anything, do
they not mean that material adapts itself to circumstances, and
nothing more or leas than that statement with all its attendant
coneequences '

We throw a stone into the air; it returns to earth, Why!
Gravity, wa say, compelled it to do so. Well, what is iran!:rjr:f'
Oh, gravity is the manifestation of the ““attraction” which exists
at the centre of the earth for all terrestial objccts, or, for all
objects which come, no matter whence, within its range. That is
beautifully simple, and to doubt it is idiocy. The mathematical
centre of the earth is non-existect : indeed from its very shape the
earth can have 7o centre, properly so called. What is it, the
originator of this gravity /| What power, substance, entity or noc-
entity calls upon matter to act in one definite way which we call
falling ! Is a gas matter ! If so, why do not all gases fall when
liberated ! Becanse, yon tay, some ara lighter than air. Has
gravity, then, nothing to do with anythiog lighter than air ! What
I want to know ie, why, if 1 burn a defunct Parsee on the top of
a burning ghit, gravity says to his bones, '‘I want youn, come
here,” and to many of bis resultant gases, ‘‘I don’t want you,
you may go where you will—at least, your volition is not subject to
mine, but to that of somethiog or someone else.” And does
gravity differentiate between them, or do the gases know their
daties !

I take a lomp of coal, which is fairly a slave, as far as I can see,
to gravity. I make it into coal gas, and though gravity claims its
tithe, I bhave liberated, endowed with superior volition, the
remaining portions. 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
gralt-grant-grandfnth-:r was in his day. And 1 confess 1 find it

ifficnlt to believe that my great-great-grandson, supposing I have
one, or more precisely, that one has had me as such a condition

recedent, will think as I now think I do, or will have much
esitation in accepling new, but unchangeable, ‘‘laws of nature”
for bhimself,

Is life motion, or is motion a sign of life’ A man cannot run a
mile a minn‘te, thanks to gravity, but he can frame materials,
metamorphose mmEnnenta of himself, into an apparatus for per-
forming that feat ; he can get the better of gravity by his brains.
Bat if tension managed to break a signal wire and gravity lowered
the semaphore, as it frequently did before man became up to that
trick, gravity probably got the better of him and smashed both
bis machins and himself. Accident! A fortuitons bappening !
Oc is it volition, called accident becanse it manifests itself as male-
volence, and because we shrink frum reccgnising malevolence all
around us’ Yet we do ise malevoience every day of our
workiog lives ; for what is it but bebavionr which reeults in bad
co nences to onrselves ! And are we not in the habit, having
some knowledge, or observation, of the properties of materials, of
80 placing them, so arranging and distributing them, that their
g2od qualities only may be called into play, while the others remain
dormant ! I say dormant advisedly, for every engineer knows the
result of eventoal fatigne of his materials. Does all this mean
that those qualities which we call evidences of reasoning power in
bumanity, exist in matter, and that we, persistently denying
the pcssibility, bave bsen laboriously striving to create pro-
perties and to discover canses for them which shall, contrary to
reason, make no such demands on our exclusiveness ’ Do we not
tacitly adwit that wrought iron has one sphere of usefalness, cast
iron another ! Very well ; then why seek to deny that material,
taking different forms through force of circumstances — the
demands of men—is able to adapt itself, like every other form of
life, to the calls of environment : can, in other words, exercise
volition.

No tenable argnment can be brought forward to show why a
weight 7, per se, can break down a beam, while a lesser weight
cannot do 80, unless a power of sensation be conceded to the
material of the beam. This concession, whether tacitly or openly,
must eventually ba made ; it lies in reality at the bottom of the
mutter. Ifthe particles of the beam have their own consciousness
they will resist breakage aslong as they can, whatever can mAay mean
if it does not imply consciousness ; and if they have no consciousness
no coherent power of resistance, why does the beam ever break at
all, seeing it is upaware of the load imposed on it? As I eaid in
a previons article, it is all very well to talk learnedly of compres-
sive and tensile strains ; that does not help us in the least to any
intelligible answer to the questiors, *' If a girder is nunconscious of
a load applied to it, why dces it break ! and how doss the
unconscious load break it /"

Lok at it from another standpoint. Pat a ton in the middle of
a beam as slowly as it can be deposited there: nothi happens,
Pat on the same strain instantaneously, and the gil::fur breaks,
[ take it that if this means anything, it means that the beam,
caught nnpioing is nnready for the enemy and suffers accordingly,
Many people, tinuht]m, will say that my reasoning is false, my
ideas ridiculons, From them I shall only ask a plain answer in
every-day language to the question above: '*How does an uncon.
scious material break under a load !” H, J, FULLER,

—

VENTILATING FANS,

SIR,—1 have read with much interect Mr, W. G, Walker's
EIPBHIIIE[IHIIEPJD propeller ventilating fans, which is a very
va'uable addition to what is already En>wn of thie clais of ventiles

! —om wo account

tors. With regard to what he there eays about tunne! ventilation
and centrifugal fans, I think | must take some exception to it, as
he briogs the centrifugal fan into such a very poor position by the
comparison he has made. To find out what a centrifogal fan can
do, it is best to take actual tests of a modern centrifugal fan, work-
ing on low gaoge on a wide mine. I therefore have p'easore in
showing the woirk of a new Capell patent mine wventilator, cn
Mine No, 2 of the MacClure Coke Company at Lomont, Penn-
eylvania, United States., The tests are at varions epeeds, from
100 to 214 revolutions, and show the peculiar action of this fan
when used as a blowing mine fan—a use to which these fans are
being rapidly applied in the United States, !

The fan is a double-inlet ("spell mine fan, new {ype. I.ameter,
12it. 6in.; width, 10ft.; two inlets, 7ft. Gin, diameter : area of
inlets, 88'34 square feet : area of outlet, 100 square feet : direct
driven by engine, 17in. by 18in. stroke, Body capacityof fan = 1227
cubic feet,
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These trials were made most carcfully by ten engineers of the
company, as the fan was most strictly guaranteed to pase BW,ﬂ:[ﬂ
cubic feet per minute, and it was thought unlikely it conld do it.
The diagrams are before me, and there is no douht about them.
I think this puts the cenirifugal fan in a very different light to
that brooght forward in Mr. Walker’s paper, and it is a mere
question of size and adaptation to make fans for tunnel ventila-
tion to savitary conditions, and give the highest useful effects. 1
myself believe that for a fan effectually to empty a tunnpel it muost
have a reserve of watsr gange. Olherwise, when a train sweeps
the air before it, it will reverse the sir current in the fan; while
if a fan is turning its gauga into volome, g2 a centrifugal fan does
when working on light friction with large volame, the moment
extra friction is presant, and volame reduced by a p train,
the gange will ran up, and the air will still be exhansted, the centri-
fugﬂm fan ‘'risiog to the occasion” literally, while the propeller
fan, with its low and feeble gauge, has no such reserve of pawer
behind it,

With ;in, water gavge. as suggested in Mr, Walker's paper,
I believe 1he air would as oftan be entering the tunnel through the
fan propeller as it would leave it by the action of the fan. Many
of these fans, driven by electric motors, and passing over 100,000
cabic feet of air per minute, are at work on mines, and in some
cases are 13 miles away from their steam engines, tnd under these
conditions show over 50 per cent. useful effect cn the indicated
power of the eogines. Tais, it seems tome, is the way to ventilate
metropolitan tunnels, where there is no room for steam er gines with
the fan. I have studied the action of the propeller fan as well as
the centrifugal fans, and concluded that where even lin. of water
gauge is required, the centrifugal fan is superior to every other
machine, ']c.‘ha new Capell fans embrace the propeller system in
the form of special scoops on the inner wings, which has largely
increased their air-passing power, which is the main objsct of a
mine or tunnel ventilator, G. M, CaPeLL,

Passenham, November 15th.

THE PROFESSION OF ENGINEERING IN AUSTRALIA.

SIR,—A few notes on the profession of engineering in Australia,
compiled by one who has now spent close upon twenty years in it
in one of the principal Australian colonies, will probubly be accept-
able to subscribers to THE ENGINEER.

Tae following remarks, altbough applying particularly t> ihe
colony in question, may fairly be taken as being generally appli-
cable to all the others of the group.

Firstly, a very large proportion of the work is in the hands of
Government officials, who ﬂgmtimﬂy monopolise the whole of the
public uandertakings carried out from time to time, including roade,
tridges, railways, waterworks, harbours and jstties, lighthouses,
deepening operations, fortifications, telegraphs, all drainsge and
sanitary schemes of any extent, irrigation and water conservation
schemes, and original surveys, ven refrigerating plan‘s and
stores—including in one case what can only be described as a
butchering establishment ! —and certain mining plants, have,
within the last few years, been included in this most comprehen-
sive category. The Government also deal with all repairs to
locomotives, the construction and repairing of railway vebicles of

all descriptions, and mechanical work connected with railway
maintenance, besides which they manufacture a portion of the
waterworks fittings,

The scope

for the private grnctitinnar is, therefore, very limited ;
a few crumbs occasionally—but also, now-a-days only too seldom—
fall to him from the Government table, and he has frequently—
that is, provided that he is in a position to com with the
nomerous body of able and established architects—to eke out his
existence with architectoral work. Unfortunately for him, too, the
whole of the municipal arrangements are in the bands of salaried
surveyors or engineers, while eimilar business for the up-country
District (‘ouncils is mostly dealt with by ‘‘licensed turveyors”
under the sopreme supervision of & Government engineer. ese
gentlemen practically ocenpy the position of Government officials,
they haviog to conform to departmental rcgalations throvghont
their proceedings ; moreover, they largely monopolize private
sarveying, as such work will not pass muster as a rule in the
survey office, unless carried out by them, while they are protected
by certain special Acts of Parliament.

The pay of the Government professional staff throughout is any-
thing but allaring, while their prospects, from the heads down-
wards, are, in the majority of cases, most uncertain. They are
liable to sudden and capricions retrenchments and dismissals in
consequence of political or departmental difficulties, and once ont-
side the service, fiod themselves most frequently complete nonenti-
ties, notwithstandiny that they may have spent the best portion
of their life in it. The public look askance at them, while there
is very little opportunity afforded them of ever again obtaining
work from the Government, either as departmental officials or
ntlliarnti.ae. l

n the locomotive workshops, many men are regularly employed
as workmen who, if they unl? had ..z opening, would gu CArTying
on a mechanical business on their own account. The sons of
clergymen, lawyers, doctors, well-to-do tradesmen, &ec., including
oniversity men, and even members of some of the best known
learned societies, may be found at the Jathe or bench. Occasionally
some unfortunate member of the profeesion, getting canght in a
very tight corner, has to betake himself to some other means alto-
gether of urnig a livelihood, but this, in & country where a legal

ractitioner of the Eoglish Sapreme Court of Judicatare has been

ound actiog as usher in the dress circle of a theatre, and a duly

ualified medical practitioner may daily be seen selling matches in
the streets, need excite no particalar surprise,

To sum up, the Government service offers, in the majority of
cases, subject to the drawbacks above referred to, a tolerably
reliable source of employment for a time, while in spite of the
restricted field for operations, there is generally scope for a very
limited number of private practitioners in the metropolie, who,
however, if they wish to succesd, must be first-rate all-round men
specialists—not afraid of bard work, prepared to
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wait for several years before making an income ; and lastly, ex-
rofeesional relations,

oud!nq%mp ons in their
The following extract from Sir John Rennie’s * Autobiography,”
pp. 280, 290, may well be quoted in concluding these brief re-
marks :—'* The State must and ought to bave such establishments
as shonld be able to do their own work when cccasion requires ;
but in & country like Eogland, where the arts and manufactures
are carried to the highest po-ii:h extent by individual competition,
and where the field of exertion is so vast, and the prizes of success
are 50 great, no Government establishment can compete with them
—.¢t., private firms. It cannot hold ount sufficient inducements for
oxertion, and hence we find that no great invention has ever
emanated from a public establishment. Certain officers the Govern-
ment must bave, and these must be at fixed salaries, for which they
have to do a certain quantity of work, and for this the hours are
fixed ; they have no inducement to go beyond this, Yet this is
perbaps the wisest course for a Government like ours ; it can always
command the talent of the day, and it is far more economical for
a Government to Eny the market price, whatever it may be, than
to take perscns, however well qualified, wholly into its employ-
ment ; the moment this is done, the inducement to extra exertion
ceases, and the Government must go sgain to the market for the
next best talent, and so on. Hence it is my opinion that the
Government should have the fewest poesible establishments it can
gat on with, so as not to leave itself wholly dependent npon private
rms ; and that it should go liberally to the public, specifying in
general terms what is required, then it will obtain the best work-
men in the wisest manner, without being taxed by extra pensions
or any other drawback ; by this means a Government would com-
mand all private establichments, and make the most of its own,”
Oastcber 8ih, Assoc, M, Inst, C E.

WATER-TIGHT BULKHEADS IN SBIPS.

Sik,—On page 389 of your last issne you print an extract from
Cassier’s Magazine describing the use of water-tight bulkheads by
the Chinese. This mode of construction is mentioced by Sir
(izorge Siaonton, in his account of Lord Macartney's embassy to
China in 1792—3. Deecribing a fleet of sea junks which the
squadron conveying the embassy met with in the Yellew Sea,
Stanoton says—vol. i., page 500 :—** The hold, or cavity below the
upper deck, is divided into about a dozen distinet compartments
by parlitions of 2in. plank, and the seams are caunlked with a
cement of lime, prepared in such a manoner as to render them
perfectly impervious to water ; or, in the marine phrase, water-
tight. This cement, Dr. Dinwiddie observes, is com of lime
and oil, with a few scrapiogs of bamboo ; the Jatter article serving
the same purpose as bair in Epglish plaster. This composition, he
adds, becomes very tenacions and hard, and will not burn, If,
notwithstanding the oil, it possesses that incombustible quality, it
is no doubt preferable to pitch, tar, or tallow, none of which are
used over the wooden work or round the ropes of Chinese vessels,
The advantages arising from dividing the holds of those vessels
seem to have been well experienced, for the practice is univereal
throoghont China, From hence it sometimes bappens that one
merchant bas his goods safely conveyed in one division, while
thote of another suffer considerable damage from a leak in the
compartment in which they aro placed, A ship may strike against
a rock and yet not eink, for the water entering by the fracture
will be confined to the divieion where the injury happens to be
sustained ; and a shipper of wares who charters several divisions
has a chance, if one of them proves leaky, that thoce contained in
the remainder may eecape. T'o the adoption of a similar plan in
Earopean merchantmen, besides the opposition of popular prejodice
and the expense, as well as uncertainty of new experiments, an
objection mlfht arise from the reduction it would occasion in the
quantity of freight, and the increased difficulty of stowing bulky
articles, It remains to be considered how far those objections
nuﬁht to prevail sgainst the greater security of the vessel, crew,
and cargo, At apy rate the objection does not apply to ships of
war, in which to carry very heavy burdens is not an objsct of
consideration.”
~ In March, 1848, there arrived in the Thames from Canton a
Chinese jonk named the Keying, which was for many months an
ubject of curicsity. It is described in the Jl/ustrated London News
for May 20th, 1848, and the writer says, ''Coming from the bow
to the after-part of the vessel we find a series of water-tight com part-
ments, such as we have adopted in our steam vessels,” A descriptive

mphlet was sold on board the jonk, which may perbaps give

etails of the construction of the hull ; but | am not just now able
to refer to a copy. RicHARD B, PROSSER,

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

Sik,—With reference to the paragraph on *‘The Early Use of
Water-tight Bulkheads in Ships,” which appeared in your issue of
October 22nd, it may be of interest to mention here that this
contrivance was soggested as lopg ago as 1700 by an anonymous
writer in the Universal Magaszine, His article is under the title,
‘“A Methed for Preventing Ships from Sioking, after receiving
such Damage as must :fhurwue unavoidably canse them to
Founder.” It would be too great a tax npon your space to give it
in extenso, but perbaps you can find room for the opening para-
graph, which runs as follows :—"* Lat a ehip bave its cavity beneath
the lower deck divided into three (or four) nearly equal parts, by
bulkbeads or itions rising from the bottom to the lower deck.
Let these bulkheads extend from one side of the ship to the other,
and join closely to the timbers., Lot them be strong, made of
Zin. plank, well braced by cross pieces, and let them be well
caulked, Lot there be sliding hatches in the bulkheads, through
which a man may easily pass nunder deck. let these hatches for
this purpote be usually open; but in time of action, or other
dapger, or at fuorthest on springiog a-leak, let these hatches be
close shut, so that po water may from one of the three
divisions to another. Now, in a ship thus provided, as scon as she
springs a-leak, it may immediately be known in which of the three
divicions the leak is. . . . By the water being confined to a third
(or fourth) part of the ship, all the water that fills that part will
not sink the ship,”

I bave a note also, to the effect that Laird and Co, in 1832 built
a steam packet, the Garryowen, which was divided into compart-
ments ; but 1 am not aware whether this was the first ship so
constructed in this country. RHYS JENKINS,

London, November 8th,

THE RHODIN CELL.

Sii,—In the description of the Rhodin olcetrolytic cell, which
appears in your issue of Friday last, an unacconntable error occurs
in a matter serionsly affecting the success or otherwise of the now
cell, The statement I refer to is as follows . —'' T'here is no loss of
mercury, and as it is entirely under the surface of the liquids and
never requires to be disturbed, and the hydrogen is given off on
the inner mr[u;lu of the iron ngntl.inm -vessel, there iz no
mercury vapour given off—a point o t importance.”

In electrolytic cells in which the kathode is surrounded by water,
hydrogen certainly does come off at the surface where the current
leaves the cell. But this is merely a secondary and not an electro-
lytic reaction, and is h“’“ﬁlht about hg the decomposition of the
water by the electrolytically separated sodinm, and bas nothing
whatever to do with the electrolysis pure and simple. The
evolution of h n therefore takes place at the surface where
this decomposition is going on, and not necessarily where the
current leaves the cell. The ni::rln and elementary experiment
which we have all seen performed at school of throwing a small
piece of sodium upon water, watching the decomposition, and
coll the hydrogen evolved, is nothing more nor less than that
which takes place in this secondary action in such an electrolytic
proocess,

In the Rhodin cell the current passes from the revolviog earbon
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anodes to the surface of the mercury, carrying with it the sodium,
formiog a sodium amalgam, and then leaviog the cell by the iron
base without causing further reaction. This amalgam is then
transferred to the outer annular unmgutmunt by the rotation of
the anode cell, where the sodium of the amalgam decomposes the
water, forming caustic soda and hydrogen, according to the

equation
Na + H,0 = NaOH + H.

The bydrogen is thus liberated at the surface of the mercury and
not at *‘ the inner surface of the iron containing-vessel " as stated,
Hydrogen thus liberated at a mercury surface has been proved by
experience to carry ¢ff so much mercury vapour as to be
absolutely inadmissible on a commercial m{a, a8 18 admitted in
your article.

This is but one of several shortcomi
which some years' practical experience in
of alkali nns chlorine has unnll):l

of the new apparatus
e electrolytic production
e me to detect,
Lovis C, KeuMr,
8, Avenue-road, Erith, Kent, November Sth,

[The statement that the hydrogen is Ei\'ﬂl off from the inner
turface of the iron containing-vessel, and that there is practically
00 loss of mercury, was given upon the authority of Mr, Rhodin
himself,—ED. ]

TRAIN RESISTANCE.

Sir,—I read the leading article, and also the letier from your
correspondent on {he above tubjeact, contained in your issue of the
22nd ultimo with great interest, and wonld like, with your per-
mission, to make a few remarks thereon.

Agreeing with the remarks in your leader that the tractive
force, and consequently the train resistance, would decrease ax the
speed increases, it appears to me that this may in some degree be
accounted for in the following manner., Let us suppose that we
have two ropes suspended vertically, the one comparatively non-
nlutic, such as an ordinary rope, while the other is of some very
elastic material, eay india-rubber, Now let some one attempt to
climb each of these ropes in turn, first very elowly, taking some
appreciable time between the varions upward movements ; and in
the second place very rapidly, in fact, as quickly as it was possible
to climb. I thiok it would require a much greater effort in the
former than in the latter cass, owiog to the length of period
allowed to the material, especially the very elastic one, to stretch
to its foll extent, which represents an absorption of energy
equivalent to that required to stretch it. Of couree this difference
would be very muoch greater in the cace of the very elastic than in
that of the ordinary rope.

Applyiog this to the case of a railway train, we have the rails
upon which the train runs composed of a comparatively non-elastic
material, as compared with the india-rubber before mentioned, but
nevertheless fairly elastic ; and these being supported horizontally
at intervals on the chairs or sleepers, the action of the train rolling
on it is to cause a bending, so that the train has to climb up hill to
a cortain extent, which, of course, is equivalent to a certain amount
of energy expended in overcoming this., I am well aware that you
bave already suggested this theory, buat it also occurred to me
that the speed played a very important item in the effects pro-
duced. Because when the train is just starting, we have os in the
case of the two ropes before referred to, sufficient timeallowed for the
fall stretchiog, and consequently han&ing of the rail to take place:
whereas when the train is fairly started, and ruoning at a good
speed, the time would be very much less in which to prcduce the
bendiog, the inertia of the material composing the rail playing a
very important part in the result, so that in this case less work
would bave to be expended in maintaining the train at a good
speed than at a much slower one, or when jast starting.

I thiok from the precediog it will be seen that the tractive effort,
and consequently the resistance, might be expected to decrease as
the speed of the train increases ; but what is really required is a
series of practical experiments, as suggested by you, in order to
arrive at some data on which some empirical formula might be
based. Apologising for writing to you on this subjzct,

) EpwArD J, M. Davies,

24, Harriogton-square, London, N.W.,

November 11th,

THEORETICAL DYNAMICS,

SIR,—With regard to your correspondent’s question on the
above subject, it would seem that the stone and the monkey must
move either vp or down in exactly equal amount. The downward
movement is easily seen. Suppose the stone and the monkey of
equal weight, the system frictionless, inelastic, and without weight.
Now, let the monkey let go for a given time, allowiog the rope to
slip throogh his hands. Both monkey and stone being of equal
mass muost acquire equal momentum, in equal times ; and if the
monkey catches the rope at any moments the whole system must
come to rest, monkey and stone in the same relative position. In
a similar way, any force exerted by the monkey to raise himself
must also be exerted on the stone, and the latter must therofore
rise an amount equal to the monkey.

At first sight it would seem that Newton's first law of motion
applies directly, producing the effect that the centre of gravity
of the whole system remains fixed in space, Bat the system
is subject to external forces, the pulley and gravity. The
falling of both bodies, when the monkey lets go, is the most
obvious answer to the fixed position of the combined centre of
gravity. The whole question would seem to turn on the centre of
gravity of monkey and stone remaining in a fixed position relative
to either.

Another way of looking at the problem is as follows : —'* Action
and reaction are equal and opposite "—Newton, Law 111, Now,
the force applied is at the monkey’s hande, and from above law is
upwards and downwarde, Now, nothing is attained by moving
the point of lpphm:tinn of a force along its line of action. Move
the point of application from the monkey some way up the
rope, and suppose it—the rope—to contract at that point. KEqual
forces are now applied to each body, and the rising of both is
obvions, J. 8, V. BICKFORD,

Camborne, Cornwall, November 16:h.

Si,—May 1 be permitted to solve yet another of the world's
difficulties, and add yet another laurel to the brow of the immortal
Pickwick !

The monkey and stone are supposed to be fixed to a rope, which
is free to move on a pulley, and the system is in equilibrmum, In
attempting to ascend, the monkey may be eupposed to loosen one,
say, of his front limbe, and grasp a part of the rope above him ; then
ke brings his second front limb to about the same level. He next
transfers the weight of his body to his arms, so to speak, while he
moves his legs up.

Daring the momen loosening of bis legs from the rope his
arms are pulled taut, and during this tighteniog up his body must
have changed its character as a stationary load to that of a load
of impulse, In other words, the load is taken off the rope at the
instant his legs are removed, and is not put on again till his arms
pull tant, Daring this fraction of time, then, the stone will be
ansupported, and will move down. The next instant, the load
comes on to the rope again with a jerk ; and, in my opinion, will,
in its new character of an ‘'impulse load,” be sufficient to over-
come the momentum of the stone and re-establish equilibrinm.

Lincolnshire, November 16th, SHADE OF PICKWICK,

SIR,—dA propos of the question put by Mr, Alfred Jingle in the
last iesue of THE ENGINEER under the head of '‘Theoretical
Dyuamics,” I beg to submit my answer, Assuming both to be at

tame beight when at rest, in theory the monkey and the stone
must keep abreast of one another whether the monkey hauls in the
rope or slackens it ont.

ke reason why the stone will keep level with the monkey, what-
ever the latter may do, is1his :—When both are at rest the tension
is equally distributed through the string, ard is cqual to the weight
cf one of the two—monkey and stone, When the monkey pulls
bimself up the tension is equally distributed through the string,
and any difference in tension will also be instantaneously distributed
through it, and is equal to the weight of one of the two, plus the
tension necessary to produce whatever acceleration of velocity the
monkey may attain at any moment,

The -+ tention will instantaneously react upon the stone and
produce a precisely similar acceleration of upward velocity, so that
if the monkey kept pulling, it and the stone would reach the
pulley together. Hersert D, PAINE,

Dorkirg-road, Daptford, November 15Lh,

THE PREPARATION OF PARLIAMENTARY FLANS.

SIk,~In the first instalment of Mr, Faller's interesting article
upen the '‘Preparation of Parliamentary Plans for Railways,"
certain remarks opon the subject of levelling are introduced, and
thece appear to be seriously open to criticism. Everyone will
adwit that there are certain fundamental principles applicable to
all levelliog, whether for the preparation of parliamentary placs
or for the mccurate construction of works, and these principles
appear to be at variance with Mr. Foller’s assertion that, ** if you
go to work to adjust a level yourself, you waste far more time
than the money saviog will justify. If the instrument is out more
than three-bhundredths in 200 yards yon had better send it cff at
once and use another,” This doctrine, published in your widely-
read journal eeems to me to be too sweeping to be allowed to pass
onchallenged by one, at least, whose experience is very much to
the contrary. Since the level must, in any case, be set up and the
points fixed upon which to ascertain a ible error, and baving
presumed, by the remark that ‘' you have now the difference of
level between these two points,” that the axis of the bubble is
known to be parallel to the plane of rotation, then the few minutes
that would be spent in turning the adjusting screws ne to
briog the optical axis of the telescope parallel with the axis of the
bubble, or in other words, to cause the instrument to read the
correct difference of level, would be much less than the time spent
in obtaining a fresh instrument, however near to hand it were.
I believe that the operation would take a shorter time than it
took me to write the above long and possibly involved sentence.

Again, Mr, Faller says, ‘' It is quite unnscessary to read to any-
thing closer than the nearest tenth of a foot when changing.” My
experience of levelling, which is fairly extensive, is that I have
always found it neces:ary to read the changes with the utmost
accuracy in order to close in npon the bench marks with ‘! abso-
luts precision.” 1 conjecture that there are many besides myeelf
who would like to be absolutely certain as to whether it wounld ba
coneidered reliable, in England, to read the changes only to the
nearest tenth. I hope you will allow some of your numerous
correspondents to give their experience on this highly important
detail. I am too busy and too timid to experiment with Mr.
Fuller's doetrine, Hexnry SapLEr, A,M,I.C.E,

November 23rd,

THE MANCHESTER SHIF CANAL.

SIR.—With reference to the short account of the ‘‘ Manchester
Ship Canal " in your issue of the 19th inst., will you kindly allow
me to make a few remarks !

| much regret that I was unable to attend the meeting at the
lnstitution of Civil Eogineers on Tuesday, the 16th inst., when tho
paper on the above subjact was discussed ; had I been there 1
should probably have asked the anthor a few questions.

The figures 1 see mentioned in Tue ENGINEER are (1) the total
cost of construction of the Capal, viz., £15,168 796 ; and (2) the
tonnage of traffic passing through the Canal in 1896, amountiog to
1,826,237 tons. I should like very much to know what was the
cost of maintenance of the Canal for that year, and what was the
amount of tolls received for the same period. If these figares
were supplied we could then form some idea of what the (anal
was doing, and whether there is a likelihood of its being able to
pay the interest on the enormous sum of upwards of fifteen millions
of pounds sterling. Please observe, I find no fault with the engi-
nee of the Canal, which is a marvel of construction, bnt for
the sake of comparison let me mention another canal—the North
Sea and Baltic Canal—which is nearly double the length of the
Manchester Ship Canpal, and yet cost only half as much, viz,
£7,500,000,

I bave nothing whatever to do with either of these canals and
have no interest in them, neither have I seen either of them ;
but I should like a little more detailed information as to the
statistics of the Manchester Ship Canal.

If you think it worth while to notice this communication perhaps
one of your readers would enlighten me. MEwm, Ixst, C.E.

London, November 22nd.

OIL ENGINES IN LIGHTHOUSES.

SIk,—In your issue of the 19th we notice a paregraph on the
subject, and ehall be much obliged if you would ﬁinsl;r draw
attention to the fact that our oil engines bave been extensively
used for this purpose, with ae much prominence as has been
accorded to other makers,

Wo may mention that as far back as 1893 we supplied two f
our 4-horee power oil engines to the Commiesioners of Northern
Lights for working air oowpressors for the fog-signalling appa-
ratus at Pladda Lighthouse on the Islo of Arran. We recently
erected three of onr 4-horse power cil engines at the Mull of
Galloway, and three of the same sizo at Rattray Head, all for
working air compressors in connection with the fog-signalling
apparatus at the lighthouses in those districts ; and at the present
time we have tbree 10-horse prwer cil engines on order for the
Inchkeith Lighthouse from the Commissioners of Northern Lights,
You will eee, therefore, that at the majority of the places mentioned
in your notico as haviog been fitted np with oil engines we sup-
plied the motive power, a fact which would certainly not be
inferred by anyone reading the paragraph.

We may also mention tbat six of onr gas engines are erected
and are in operation on Ailsa Craig, in connection with the light-
honse work. Four similar gas engines are also at work in light-
houses on varions parts of the coast of Ireland, two in lighthouses
on the Isle of Man, and three others in lighthouses on different
parts of the coast of Scotland,

CROSSLEY BROTHERS, LIMITED,

Mancheeter, November 22ad, D, H, Inwix, Director,

FLOW OF AIR,

Sik,—I bave no opportunity of consulting any of the recent
authorities on the flow of gases, and I shall be much obliged if any
of your readers will kindly state what is, according to the latest
experiments, the velocity of, and the quantity of, air flo into
a vacuum through a nozzle one square inch in area ; pressore of air,
14 '7 1b. per square inch ; hm&urnturu. 60 deg. Secondly: What
will be the velocity of flow through the ssme n:zz'e when the
pressure is 600 Ib, per square inch, and temperatore 600 deg, Fah.,
thi= high-pressnre air being diecharged into a yacuom !

November 13th. OCTOGENARIAN,

(For continuation of Lelters see page 534.)
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SHIPBUILDING AND MARINE ENGINEERING made adjustable for wear.

ON THE THAMES IN THE VICTORIAN ERA.
No, VIIIL

STiLL aiming at the reduction of weight and space

It will be noticed that the in marine engineering on the river prior to the fime
columns which form the guides for the piston-rods also A mentioned, as, on the contrary, close attention had been
act as supports to the main bearing frames, and being | given to the matter. As a proof of this we have thought
secured to the sides of the cylinder, as shown, make a | it would interest some of our readers if we recorded the

occupied in the ship by the latest improved type of very compact and self-contained engine.

marine engine and steam generator, together wi
desire to inerease the handiness of engines by doing
away with which it was found on a closer study of
the subject could be well dispensed with without injury ' ¢},
to their eflectiveness, the marine engineering firms on
the Thames continued to improve on their existing
designs, or to originate fresh tjr?ea.

Among the improved types of engines for paddle-wheel
smpulaiun introduced towards the close of the first
ecade of the Viztorian era, was the double pistor-red

connected by bolting to the sides of the cylinder,

space and weight was eflected over earlier examples.

Fig. 38—ENGINES8 FOR CITY OF PARIS

gingle-cylinder direct-action engine of Messrs. W. Joyce
and Co., of the Greenwich Ironworks. This firm were
not only marine engineers, but shipbuilders also; and their The City of Paris, which was the first iron steamship
works and shipyard being contiguous, they had the great | ever built at Grecnwich, was a veseel of the following
advantage of practically ensuring that their ships and | dimensions :—Length between perpendiculars, 165ft.;
engines should combine in them the best workmanship moulded breadth, 23ft.; depth in hold, 14ft; water
with the latest improvements in design., Of their im-  draught, 6ft. 6in.; and her burden was 425 tons. Her
rovements in the direction of paddle engines, those | epeed in still water with the above-described engines was
tted at this time to the City of Paris, an iron steam- | 154 statute miles.
ship built by their firmm for the Commercial Steam | Now it is obvious from the marice engines constructed
Navigation Company, to ply between London and
Boulogne, were the most compact and simple in their

Victorian Era, that their aim was to bring into use
arrangement of any type then in existence. those of the direct-acting type, and to simplify their

In Fig. 38 we give an illustration showing the arrange- | mechanism as far as possible. Of this type there were
ment of the few parts that were required to form an  among these builders four distinet varieties, and we think
engine capable of exerting a large power without having a ' we may cleim for their makers, if not their origination,
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The air and feed pumps were worked by a prolonga- Victoria's accession ‘
the | tion of the crosshead forward and aft, and being directly way of raising steam of a somewhat high
made was then in use on shipboard, practically
the whole a very strong and substantial arrangement,
working stresses of the engine being confined within
its structure, and not transmitted or thrown on any part _ ' * :
of the vessel's hull. These engines occupied less space | for its action on the difference between the evaporating
than any other marine engine then existent, and were a
good specimen of a type wherein a great reduction of

Fig. 39—THE GREAT BRITAIN STEAMEHIP,

by Thames builders during tte first decade of the |

attempts of a Mr. T. Howard—just prior to Queen
—+to introduce a new and original
er pressure than
without the use
'of a boiler at all, and after the steam had done its
work in an engine condensing it by an original procees.

The engine in which the steam was used was dependent

points of water and quicksilver, the one being 212 deg.
and the other 660 deg. The steam was produced by
vaporising | the® smsallest possible quantity of water in

1852

the least possible time. The ordinary boiler was therefore
done away with, as well as the whole body of water 1k
contained. This was the principle of action of the pro-
posed steam generator. The modus operandi 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, was filled 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 the
pan of mercury its temperature was raised to between
400 and 500 deg. I'ah., when a spray of water previously
raised to boiling point was injected through a norezle

173

i

Fig. 40—ENGINES OF THE GREAT BSRITAIN AFTER RENEWAL—-Fig. 41

considerable portion of thatexerted by the steam, dissipated | at least the having brought them to such perfection as
in giving motion to a number of parts that the design | to cause their almost universal use for some considerable
ghows could very well be dispensed with, These engines | time. The varieties of direct-action engines were the
were from 130 to 140 nominal horse-power collectively. | Gorgon, which we shall illustrate in another impres-
Each engine—there were two, placed side by side—had  sion, the twin cylinder, the steeple, and the oscillating,
but one cylinder, as shown, directly under the paddle | distinguishing all engines as of Gorgon type which have
shaft, whose piston had two piston-rods placed so far | the connecting-rod between the piston-rod and the erank,
apart as to allow the lower end of a short T-shaped croes- | and steeple engines those having that rod above the
head, to which they were attached, to descend into a | crank; twin cylinder engines being those of the Terrible
shallow cup-shaped well formed in the cylinder cover, | type, and the oscillating type those in which the eylinder
thereby permitting of a longer connecting-rod, and the  rocks on trunnions.
descent of its bottomn end considerably lower than is Of each of these varieties we have in our articles
possible in the single piston-rod direct-acting engine. ﬁ'ren a typical example, and where possible have
The crosshead fitted to these engines was built up of | illustrated them, and it 1s a notable fact that all
two wrought iron plates, connected together with studs, | the most favoured and efficient of these varieties had
to which the piston, air, and feed pump rods were | their origin with Thames engineers in the first decade
attached, and carried between them the connecting-rod's

of our Queen's reign. In directing attention to this
lower end and the piston rods guide brasses, which were '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 was not conti-
nuous, but intermittent, or one injection for each
stroke 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
& uniform quantity of air.

Around the anﬁine 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 101b. above
the atmosphere. No condensation of steam occurred,
and instead of the loss of effect which takes placi—
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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 eof 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-half at 450 deg.
To economise the steam it was worked expansively,
ha%i cut off at the cylinder at about quarter stroke.
en 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
water from its bottom and passed it along the coiled pipe,
by which means the heat was abstracted from it, and on
being injected amidst the vapour instantly reduced it to a
liquid state. In this process of condensation no air was
admitted, as in the urlt;inary 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 water.

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.M.S. Comet, a paddle-wheel steamer
of gome 830 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 piston
stroke of 3ft. 6in., driving a pair of paddle-wheels 14ft.
diameter. Two Mediterranean voyages were made with
this vessel, which were attended with favourable results,
but accidents having occurred while making them, the
(rovernment abandoned any further trials of the appa-
ratus.

Nothing daunted by this temporary discouragement,

Fig. 42—NEW BCREW

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 he took round from the
Thames to Liverpool, and had a trial with her in the
Mersey on the 24th April, 1838,

The Columbus was a paddle steamer of 330 tons
burden, 145ft. long on the keel, 211ft. beam, and 13}ft.
deep in the hold. She was fitted with a pair of engines
of 110-horse power, having cylinders 40}in. diameter,
with a piston stroke of 3ft. 6in., driving a pair of
wheels 17ft. 6in. diameter. With these engines, supplied
with steam from Mr. Howard'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 30 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 little
flame. The consumption was three tons 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 practicable. 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
inhiphnar&. We hope to be able to illustrate it in a later
ssue.

Many of our readers will remember that at the time
of the advent of the magnificent Atlantic liner the
Lucania, we drew a comparison between her and her
venerable ancestor the Great Britain, the first successful
screw-propelled steamship that ever crossed the Atlantic.
In drawing that comparison we gave a full deseription
of the vessel and her machinery as she left the hands 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 her
as she was, to our previous description, published in 1893,
where they will notethat after 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 & north-
about passage—off the Giant's Causeway—she was

umps which continually drew the warm

stranded in Dundrum Bay, County Down, Ireland. There
she remained for eleven months through a tempestuous
winter, until she was finally floated 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. Her original cost was £125,000. She was put up
to auction in Liverpool on September 18th, 1848, and had
only £35,000 been bid for her she would have been sold.
However, Messrs. Gibbs, Bright, and Co., of Liverpool,

Eubnequenti{ became her purchasers, at about one-fourth
her origi 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 illustrated 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 illustration of the renovated ship at
sea; Figs. 40 and 41 are longitudinal and end views
of the new engines fitted to her by Messrs. Jno. Penn
and Sons, of Greenwich ; and I'ig. 42 shows her
new screw propeller, It will save the trouble of
reference if we here repeat the principal dimensions of
this fine old ship, and give brief particulars of her
original propelling machinery, that it may be contrasted
with that with which she was afterwards 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 :—Lezgﬁh
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-
gisted 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
eflected by a piston valve to each cylinder driven by a
gingle excentric. Ilach pair of cylinders was inclined to
the other, their connecting-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 28in.
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 vite 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. Each boiler had four furnaces at
each end, or twenty-four furnaces in all, each of which
had its own distinet course of flues, terminating in one
uptake in the middle. The total grate surface was 360
square feet, furnace surface exposed to the fire 1248 square
feet, and flue surface 9852 square feet. The pressurethese
bni}ers were worked at never exceeded 51b. per square
inch.

The new propelling engines of the Great Britain, as
shown in Figs. 40 and 41, had a pair of oscillating cylinders,
824in. diameter, with a piston stroke of 6ft. They were
nominally of 500-horse power—half 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—
15tt. 6in. diameter, and 19ft. pitch. The gearing con-
gisted of morticed spur wheels uF four steps, 14ft. diameter
and 12}in. broad, having ninety six teeth, in gear with a
four-stepped iron-toothed pinion, 4ft. 6}in. diameter, of
thirty-one teeth, the pitch of teeth being 53in.

The boilers supplying the engines with steam were
tubular, six in number, of box form, each 12ft. 9in. long,
10ft. 9in. broad, and 9ft. deep, each having three furnaces,
the total heating surface being 8750 square feet, and the
working pressure 14 lb. per square inch. On trial with
the engines running at twenty revolutions per minute,
they developed 1450 indicated inrae-pnwer, 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 her 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 illustration,
Fig. 39, shows her after renewal leaving Liverpool, May
1st, 1852, on her first trip to Australia. In her it was
incontestably proved that a three or four-bladed screw
was & 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.

Work TurxeD OuT DURING THE STRIKE.—The North:-Eastern
Marine Engineering Company, Limited, Wallsend, has just con-
claded the trial trips of three large cargo vessels—one with engines
of 4000-horse power—within the space of one week. Since the com-
mencement of the strike this firm has shipped the engines and
successfully carried out the trial trips of seven large steamers, and
in addition have shipped the boilers in other three steamers,
amounting in the a.gﬁngntu to 15,150 indicated horse-power.
Considering the difficulty of running trial trips during the con.
tinuance of the presen

enterprising firm,

strike, this speaks well for the nhnrul

GAUGE ENGINE, IMPERIAL
JAPANESE RAILWAYS.

Our supplement this week illustrates one of the small
types of tank locomotives in use on the Imperial Japanese
Railways, some of which have been recently completed by
Messrs. Sharp, Stewart, and Co., Limited, Atlas Works,
Glnsinwi The engine, as will be seen from the drawing, is

NARROW

of the ordinary outside.cylinder six wheels unur:eﬂ clase,
with side tanks and hind coal bunker. The leading dimen-
glons are . —
Cylinders, diameter .. . 18in.
e o e e e -
Boiler barrel, dinmeter outs!de, smallest ring .. .. 8ft. 5fin.
"N Iﬂﬂgﬂl ] B & @ @ - " Ll EH*
Fire-box shell, lep e - . 3it. 9in.
Wi (L] th " [ LR L - - - E:‘lg III"
Copper fire-box, depth at front = Oiin,
'ﬂ " f back .. . Bit. ﬁ'iln-
Tubes, number .. .. .. .. .o 126
s external diameter ., .. 1§in,
Heating surface, fire-box .. . . 40°5 8q. Tt
) »w  tubes .. 442°0 8q, fL.
e » total .. . 488°5 nq. ft.
CHRTO OO, ., ou: sw  me  mw AW . s Bgg. It
Wheels, six all coupled, dlsmeter .. .» SI%
Wheel base vy el +« 10ft. éin.
Fiames, length ., .. 10It. 8}in.
v thickness.. .. i {fﬂm‘gn.ll
Capacity of water tap ks en 40 ons
Ftt ,+ coal bunker .s 27 cu. ft.
Weight, empty .. .. .. .. 185 tons 5 cwt.
in workiog order .. . 22 tons 3 cwt,

ﬂm:l'ge of rallway .. 8ft. 6in.

The boiler plates are of the best Yorkshire iron, the fire-
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 engines are
fitted with an ordinary screw brake; the valve motion 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.

Tur latest addition to her Majesty's fleet, the third-class
cruiser Pomone, was launched from Sheernees 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 class. They are
nominally 20-knot third-class cruisers, and carry eight 4in.
guick-firing guns as their main armament with eight three-
pounders, other small guns, and two torpedo tu as the
secondary armament. The displacement is 2135 tons;
length, 800!t. ; 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 at 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 against torpedo destroyers
and other vessels of their own class, These vessels have 2in.
protective decks, but are otherwise only lightly armoured
round the gun positions.

THE INSTITUTION OF ELECTRICAL

ENGINEERS.

THe ninth annnal dinper of this Institution 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 'I'weeddale, Lord Kelvin, S'r
Courtenay Boyle, General Sir E. Markham, Sir J. Crichton-Browne,
Sir A. K. Rollit, M. P., Sir J. Wolfe Barry, Colonel J. Pennycuick,
Major P, Cardew, Captain D, Brady, Professor W, E. Ayrton,
Professor D. E. Hughes, Professors 5. P. Thompson and Perry,
Dr., W. J. Collins, L. C.C., Mr. C. E. S oletti, Mr. A. Siemens,
Mr. R. E. Compton, the Rev. Dr. A. Robertson (President of
King's College), Mr, J. G. Griffiths (President of the Institute of
Chartered Accountants), Mr. W. H. M. Christie (Astronomer
Royal), Mr. J. W, Swann, Mr., G, Morse, and Mr, Webb
(secretary).

The toast of ‘“The Scientific Societies” was proposed by Professor
Ayrton, who, in the course of a few amusing remarks, alluded to
the improved conditions under which laboratory work was earried
on now as compared with 1866 when he was a pupil under Lord
Kelvin,

Lord Kelvin, who first replied, claimed for the Institution of
Electrical Engineers, though it was not included in the toast, that
it was one of the most scientific of all the scientific societies., The
Royal Society, which was the parent of them all, had every reason
to be prond of its offspring. He believed these institutions
were most unsefol for promoting the objects whose titles they
bore. They were most powerful aids to research and most
valuable instroments for the promotion and advancement of the
science of the world.

Sir J. Wolfe Barry, President, who next replied, said that
twenty-five years ago business men set a much higher value on prac-
tice t on theory, but now it was recognised that we must go to
science for new developments and for guidance in trade and
manufactures, Most manufacturers looked to the laboratory super-
intended by a scientist as one of the most valuable departments of
the establishment. Fora‘i:Fnuru, perhaps, had realised that in a
more acute way than we did, and to some extent bad got the start
of us, but he felt certain that we shounld fetch up whatever lee-way
we had lost. Referring to the deputation which waited on the
Prime Minister last summer to that some steps should be
taken to put science more at the dis of the manufacturing
arts, he expressed satisfaction at the appointment of a Government
Committee on thesubject. The terms of itsreference were limited,
and though we could not comtemplate anything like such an
expenditore as was borne by the German Government, still a
beginning was made,

Sir J, Cricbton-Browne, hon, treasurer of the Royal Institution
also acknowledged the toast, remarking that the Electrical
Engineers had done more even than statesmen towards that
consolidation of the Empire of which they had recently heard
80 much and which they all desired. This conntry did not hold
such preferential resources with regard to electricity as others
and that ooght to make nus more earnest in that industrial warfare
in which all nations were enga This was not the time for
disputes, but for concord and mutuoal confidence. The Marquis
of Tweeddale and Dr. Collins nded to the toast, '* Oar Guests.”
[o proposing the toast of the ' Institution of Electrical Eogineers,”
Sir Courtenay Boyle mentioned that while in this country only 132
miles of electric tramways or railways were in operation or being
constructed, in the United States the mileage was 17,000. That
was a matter which called for the co-operation both of the
scientist, the Legislature, and the departments of Government,
The President, in response, eaid the Institution numbered over
3000 members, and its finances were in a most satisfactory condi-
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RAILWAY MATTERS.

A ReUTER'S cable from Bulawayo states that in con-
sequence of '* wash-aways " the train service on the Balawayo line
has been snsponded until farther notice,

Me. T. Axpus, of Newcastle-on-Tyne, mineral manager
of the Northern Division of the North-Eastern Railway, will retire
at the end of the year, and Mr. J. Fairless, his assistant, has been
appointed to succeed him,

THE Secretary of State for India has appointed Colonel
Sir William Sinclair Smith Bissat, K.C.I.E., R.E,, late Secretary in
the Pablic Works Dapartment of the Government of India, to be |
(Government Director of Indian Railways, in sncceszion to (+eneral
Sir Eiward Williams, K.C.LLE,, R,E, whoss tenure of the office
has expired,

To the Ceylon Railway Administration is due the
credit for first initiating refreshment cars on railways in the East,
The Bombay papers, in noting the recent addition of a dining car
to the Bombay-Calentta limited mail, speak of this as the first
dining car on an Indian railway. This i3 not quite accurate, as a
dining car has been running on the Rohilkhand and Knmaon Rail-
way for several years bazk,

IN tearing up a siding on the Straitsville division of
Baltimore and Ohio Railroad, the other day, the section men dis-
covered that several of the rails had 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 dols, a ton in gold. The rails were still in fair condition, and
for light motive power would last ten years longer.

Tar North-Eastern Railway Company is about to spend
£50,000 in improving the dock accommodation at West Hartlepool,
and their consulting engineer—Sir .J, Wolfe Barry—is engaged upon
the plans, There will be additional berths, extended storage
space, and double instead of single lines of sidings. As they
a mciy possess the necessary land, they have not had to include
this matter in their this year's Bill to Parliament.

Tar Japanese Railway Company of Tokio, which
operates the largest railway line in the Japanese Empire, bas
decided to expend about 13,000,000 dols. daring the next six years
in extending its lines and increasing the equipment. The improve-
ments include the double tracking of an important line 140 miles
long. The company's rolling stock will, says the Japin Mail,
be increased to 500 locomotives, and 1600 passenger and 5200
freight cars,

Tuae 51 kiloms. of the Pirweus- Athens- Peloponnesus
line from Myli to Calamata between Tripolis and Kourtage are
now completed and in working order., There remain now onl
about 261 kiloms. to constroet—15 kiloms, of which are expecte
to be finished early in 1898—to effect ths jonction with the
Calamata side, and thus complete the whole line between Myli
and Calamata. This would bave a very beneficial effect on the
traflic receipts,

THr latest addition to the railways on the outer skirts
of London suburbs is the Chipstead Valley Railway just opened.
Thie is a eingle-line railway which, starting from [urley, below
Croydon, goes at present to Chipstead, Kingswood, and Tatten-
ham 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 as it does Banstead 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.

Tar promoters of the Sheffield District Railway
Company are applying to Parliament for farther powers. Instead
of there being merely a station at Attercliffe, and several sub-
gidiary branches connecting with the Midland passenger station at
Sheffield, the line will now, if permission is obtained, join the
Midland near the River Don Works, Brightside. Thiz jnnction is
obtained by the Midland Company constructing a new line from
Treston, on their main line, to Brightside. The Midland system
will then be connected with the terminus of a branch of the
East to West Railway at Beighton. The Midland Company have
obtained the requisite parliamentary powers to construct the
Treeton and Brightside line, but an arrangement has now been
made for a transference of these powers to the Sheffield Company,
and the latter will now build the line, subject to the transfer
being confirmed by Parliament.

Mzr. H. A. P. HamrvroN, the District Superintendent
of the (Great Central Railway Company, Grimsby, has been
appointed Assistant Superintendent of the Metropolitan Railway
Company. Mr. Hamilton, who bas had great experience during
the twenty-six years he has been in the service of the Great
Central (late Manchester, Sheffield and Lincolnshire) has always
exhibited signal o ng capacity and administrative ability,
He has enjoyed the confidence of the entire staff, and has in every

ition the respects of the commercial and general public. The
Great Central, in their new extension to London, run over forty-
two miles of the Metropolitan Company’s line, from Quoainton-road
to Finchley-road, which is under the 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 satisfaction is felt in Flintshire by the notice
given by the Wirral Railway Company of their intention to apply
to Parliament in the ensuing seasion for a Bill anthorising the com-
pany to extend their system to Rhyl. The projected extension
will commence at [ittle Meols, West Kirby, by a junction with tho
main line of the ecompany between Hoylake and West Kirby, and
will terminate at Rbyl at a point on the north-east side of Vale-
road, immediately opposite the north-east end of Marsh-road. The
railway will pass through Little Meols, West Kirby, St. Oswald’s
—Chester detached—and the Dae in Cheshire, and Trewaelod, the
DDae, GGwespyr, Gronant, Llanasay, Prestatyn, Nantwith-Prestatyn,
Meliden, Dyserth, Rhydorddwy, Trellewalyn, Brynhedydd, and
Rhyl, in Flintshire, The railway will thns open out a practically
virgin country untouched at present by the London and North-
Western Railway Company, The London and North-Western
Company have also given notice of their intention to apply for an
Act with the object of carrying ont a large scheme of railway
extension, At Rhyl it is intended to widen the line for a consider-
able distance, and re-model the railway station,

LaTe on Thursday evening, the 18th inst., the Great
Northern Railway Company’s Manchester to London express pas-
senger train narrowly escaped hain% 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 Wolmer (Green, midway between
Welwyn Junction and Knebworth, was signalled to elacken speed
and proceed into a long eiding to enable the expres: passenger
train to pass, Owing to the density of the fog, however, the
driver of the goods train seems to have mistaken the signals, and,
thinking he was on the main road, proceeded ahead, with the
result that he ran into the siding stops, which were knocked
down, while the engine torned over on to the embankment, fol-
lowed by two trucks of hay, which toppled on to the engine,
burying it completely. The driver and fireman had the presence
of mind to jomp from the engine, and so escaped with slight
injories. A number of other wagons in the rear of the train were
derailed and thrown across the up and down main lines jost as the
express passenger train was due to pass, The driver, however
surmising that something was amiss, applied the brakes, and
atopped immediately in front of the wrecked wagons,

NOTES AND MEMORANDA,

Tar President of the British Association for 1898 is

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

TaEr official Gazetfe of the United States Patent-office
for October 26th contains the claims of specifications of 124
patents for multiple switch boards taken out by Milo B. Kellog,
of Chicago. 5o far as we are aware, this constitutes the largest
number of patents taken out by one man included in one publica-
tion. The claims alone occupy 142 large octavo pages of close print,

Tee annual reports of U.S., Chief Naval Constructor
Hochborn 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, proclaims great advantages from the use of
water-tube boilers in late years, resulting in their exclusive nse
for torpedo boats. He also favours the use of oil for fnel on
torpedo boats, but fears that the supply of petrolenm is not
nearly adequate to what the demands for it wonld 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 Bollettino of the Italian Seismological Society, the chief merits
claimed for it being its comparatively slight cost, and its great
sensitiveness, In most seismoscopes the movement of a pendulum
is magnified by a long pointer, whose tip jnst passes through a hole
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 nsual fixed, but is connected with a second
inverted pendulum, the bob of which is near the top of its support-
ing rod, while that of the first is near the base.

‘““ It is an ill wind that blows nobody good.” The loss
of the Gangoot has been the cavee of the making of an important
and interesting test. With a view to disproving certain state-
ments that had been made to the effect that the transverse par-
titions in ships were of little nse when they had never been
tested under water pressure, the constructor of the General
Admiral Apraxine, a Ruossian coast-defence ship of 4126 metric
tons displacement, obtained permission to put tons of water
into the vessel, The level of the water was 20ft. above the upper
keel, but the bulging of the partitions was very slight, and the
leakage of no importance. This is, it is stated, the first experi-
ment of the kind performed in any country.

THE experimental roller boat invented by Mr. Francis
Kuapp, and jaost built at Toronto, was given a trial recently, and
showed herself under perfect control., A speed of only six miles
Ear hour was attained, but the inventor and builder say that the

oat was not ready for a speed test, and they merely wished to

demonstrate the correctness of the principle of construction,
That being settled, they claim it is a mere matter of detail to
arrapge the machinery with power enough to give almost any
desired speed. The present engines, it was found, did not have
the necessary equilibrinm to risk a high speed withount a strengthen-
ing of a number of parts, According to Fairplay, in this boat
the whole circamference of the craft, which is 100ft. long,
revolves.

IN a lengthy paper by Mr. Charles H. Cramp, read
before the full convention of the New York Board of Trade and
Transportation recently, the aathor stated that subsidies paid to
British steamships from 1833 to 1895 inclusive amounted to
£48,985,600, to which should be added about £2 400,000 paid by
the Unpited States Post-office Department to foreign steamships—
about 85 per cent. British—for carrying American mails, from the
destruction of the Collins Line in 1858 to the end of the fiscal
year of 1896, Meanwhile the United States Government had 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 dols, This, he 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 effect” in the presence of extremely minute
admixtnres of iron to the specimens of sulphur and other dielec-
trics, he has been endeavouring to make this source of error a
bighly sensitive reaction for the presence of irom, rivalling spec-
troscopy itself in that respect, says the Alecirician, Instead of
measuring the dampiog factor, he now snspends the specimen to
be tested by a quartz fibre in a glass tube and introduces it into
a n:ntﬂ.tingl 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 cm. at a distance of one metre,

Tar National Museum at Washington has just been
enriched by a very valuable interesting collection. This com-
prises the private papers 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 copies of telegrams sent by
this gentleman to the President of the United States and other
eminent persons are included, The globe, which was constructed
in L.ondon, and on which was traced the courss of the cable
to be laid from Newfoundland to Ireland, forms an attractive
object of the collection. It is about 18in, in diameter, on a stand,
with a magnetic compass underneath, and shows many signs of
hard usage. The journal kept by Mr. Field and notes of deep-
sea sonndings set down by him and officers of the Great Eastern,
which laid the cable, are part of the collection. Mr, Field's
private library, with all the literature relating to the work of lay-
ing the cable, forms another part. There are also copies of
medals presented to him by Congress and the French Govern-
ment, engrossed resolutions passed by public bodies in the United
States and in Earope, a cane from the wood of the Great Eastern,
&ec., as well as cases containing sections of the first Atlantic cable,
The collection was secured by Professor Watkins from Mre, Isabella
Field Jadson, of Dobbs Ferry—New York State—who is a daughter
of the late Mr, Field,

AN interesting paper was recently read before the
Engineers’ Society of Western Pennsylvania by Mr, C, A, P,
Tarner, in which is discussed the poesibility of determiniog the
character and inteneity of stresses in metals by measuring the heat
gained or lost when a load is applied. The author attempted by
actunal tests, compressive and tensile, on bars of soft and medinom
steel, cast iron bars, short colomns of steel, and plate girders, to
demonstrate flactuations of temperature, For the exceedingly
delicate measnrements of temperature Mr. Tarner used the
thermo-electric current generated by a Melloni antimony-bismuth
thermopile, and recorded by a Thomson astatic reflecting galvano-
meter. With the instruments used he estimated that a variation
of 3757 deg. Cent. could be determined. The conclusions which
Mr. Tarner draws from the results obtained may be summarised
as follows :—That stress can be quite accurately measured by the
change in thermal condition of the piece, when the load is applied,
if the stress does not exceed abont Jths of the commercial elastic
limit. That difference in the inten:ity cf stresses of the same
kind, thongh slight, occurring at two different points, can easily
be detected by a modification of the same apparatus. For medium
steel there appears to be a thermal limit, below which the test
piece grows slightly and regularly cooler as the tensile stress is
increased, and beyond which for a considerable space there is little
change, until the commercial elastic limit—the drop of the beam—
is reached, when heat is generated so rapidly that the curve is
almost normal to the axis of abeissce,

MISCELLANEA.,

Tar Vickerg 6in. gun and mounting, which were sue-
cessfully tried on October 21st on board the Pincher gunboat, at
Portsmouth, are, says the Times, to be eent to Shoeburyness for
farther trial.

H.M. cruiser Doris, which is to take the place of the
cruiser St, George as flagship of the Cape of Good Hope station,
carried out a three bours’ steam trial off Plymouth on Wednesday.
The mean results were :—Steam in boilers, 1501b,; air pressure
in stokeholds, 0'6; revolutions, starboard 1368, port 135°9;
indicated horse-power, starboard 3997, port 4088, total 8085 ;
gpeed 17 ‘6 knots, The draught of water was 19ft, 9in, forward
and 23ft, 3in, aft,

THE great conflagration of which the city of London was
the scene during the latter part of last week has proved the most
severe since the great fire of 1666, It was found on Saturday that
the fire originated, not in Hamsell-street, as at first reported, but
in a warehouse in Well - street, in the occupation of a firm of
ostrich feather dealers. The Jast of the steam fire-engines
employed in suppressing the fire was sent away on Saturday
morning. The area affected by the fire is approximately 17,000
gquare yards; the number of buildings destroyed, burnt out, or
damaged, 90 ; and it is believed that the total lcss will be at least
£2,000,000.

AT six o'clock on Monday morning the whole of a
wide masonry wharf recently constructed opposite the Cuostom
House at Lisbon, and having a frontage of nearly 300 metres to the
Tagus, suddenly subsided and disappeared into the bed of the
river, It was built on the mud becanse in the soundings taken
previons to the commencement of the work to a depth of 36 metres
no solid founndation was found. Owing to the earliness of the
hour nﬂho-.;lg was on the wharf, says the correspondent of the Times,
but had the disaster occurred duriog th:?:y hundrede of lives
Egglodm have been. lost. The damage is roughly estimated at

Tae new flood channel which the Thames Conservators
have constructed through the lock island at Teddington, between
the lock and the weir, was formally opened by Sir Frederick Dixon-
Hartland, M.P., on Monday afternoon. The channel is 80ft. in
width, and the =ill 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 will be propor-
tionately abated. A dense fog prevented the members of the
Conservancy from carrying out their intention of coming by water,
but this cleared away completely tefore the ceremony.

IT is little more than five years since the Ordnance
Department of India was started on its present lines, says /udian
Engineering, but already it can boast three most i1mportant
achievements:—(1) The introduction of steel manufacture by the
Siemens procees, the furnace for which was first set up and snccess-
fully worked in the Coasipore Factory ; (2) the invention of the
Dom-Dum bullet, which has converted the Lee-Metford rifle from
a mere toy into the most efficient weapon of modern warfare ; and
(3) the manufacture of cordite. The success attained forms a very
instroctive EIIII.’IF]B of the practical advantages to be derived frem
the application of highly specialised scientific training to the every-
day work ¢f Government officials,

ONE of the most interesting of submarine craft now being
equipped is that of Simon Lake, of Baltimore, designed to creep
aloog the bottom of the ocean and find old wrecks, &ec., says
Fairplay. At arecent test she remained two hours beneath Lga
surface, and guests enjoyed themselves on board, smoking
cigars, &c. The plan of communication with wrecks is in havip
the bow compartment =o filled with air that the air pressure riﬁ
equal the pressure of water from the extericr and prevent its
admiseion. Of conrze, only divers in their armour are to be in
this air chamber, Some of them tested it the other day, and eay
that they kept the door open for half an hoor from the veseel but
no water entered, and thus access and egress to the hull of
the craft is easy. The vessel is named the Argonant,

Ur to the end of last week statutory notice had been
given by seventeen local authorities and others of their intention
to apply to the Board of Trade for Provisional Orders nnder the
Electric Lighting Acts, 1882 and 1888, for power to produce ard
supply electricity for lighting purposes. Since then similar notice
has been given by twelve other authorities to a similar effect,
namely, the Ruoral District Council of Chelmsford, the vestry of
the parish of Marylebone, the Midland Electric Light and Power
Company, Limited, for the borough of Royal Lizamington Spa, the
Hastings Corporation, the Haworth Urban District Couneil, the
Weston-super-Mare Electric Light and Power Syndicate, the Crewe
Corporation, the Lewes Corporation, the Gravesend Corporation,
the Dartford Urban District Council, the Aston Manor Urban
District Counncil, and the Batley (‘orporation.

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 adapticg
their prodoct to electrical purposes, Accumulator boxes for
battery cells are made by them by a patent process from blre
asbestos, These have the advantage of being unbreakable, ea
compared with glass or earthenware, while they are cheaper than
vulcanite or ebonite. The boxes are made in varions sizes as
desired. The same material has by a similar procees been used in
the manufacture of tubes for covering cables, both for underground
and indoor work, any diameter desired being prncnrnlglu. The
material, it may be mentioned, allows of the tube being threaded
for a joint the same as if it were iron. Yet another application f
the material in its formation into sheets for insulating purposes for
which it is made in all thickneeses,

THE casting intended for use at the Old Level iron-
works, Brierley Hill, as a steam hammer block, reached thte
vicinity of the works on Sunday. It began its journey more than
three months ago from the dismantled works of the New Briti:h
Iron Company at Cradley Heath, It bad only to travel about two
miles as the crow flies, but the adoption of & circuitons route
became necessary. While it was approaching a bridge carrying
the highway over the Great Western line at Ronnd Oak, the
company's officer iaterposed and refused to allow it to traverse the
bridge. Its great weight, nearly 50 tons, did not, they said, come
under the classification of ordin traffiz of the distriet, and
might lead to an accident. On the other hand, it was contended
that, thongh of exceptional weight, it was traftic which the
company ought to provide for in an iron-making district. The
casting, after being stranded for weeks on the roadside, was at
last drawn alongside a private railway of Lord Dodley’s, and on
Friday was loaded upon a special machine truck sent by the Gireat
Western Company for the purpose, On Sanday it was taken by a
triangular route to a point near its final resting place. As the
track and its load weighed 70 tons, the utmost vigilance was
exercised in passing over points and bridges, and an hovr and
three-quarters was occupied in the seven and a-half miles of metals
traversed. All went well till almost the last moment, when, as the
bogie trnck was slowly rounding a sharp curve, a rail broke and
the front pair of wheels of the truck left the metals, This cor-
tiogency had been provided for, and powerfal appliances were used
to raice the truck and get the displaced whesls on the metals agaib.,
Tois was done, and it was decided t» run the truck and its load
into a sidipg, and there transfer 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 transit and
arrival of the casting.
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FOREIGN AGENTS FOR SALE OF THE ENGINEER.

AUSTRIA.—GeroLD anD Co,, Fienna,
CHINA.—KrLLy axp Warsu, Lo, Shanghai and Hong EKong.
FRANCE.—Boyveau aNp CHEVILLET, Rue de la Bangue, Paris,
GERMANY.—AsrEr AND Co,, 5, Unter den Linden, Berlin,
A. TwEITMEYER, Leiprie.
INDIA.—A. J. Courripge axD Co., Bsplanade-road, and Railway Book-
slalls, Bombay.
ITALY.—Loescaer axp Co., 807, Corso, Roma.
Bocca Ferrs, Turin,
JAPAN.—KEeLLy aAxD Warsn, Lrp., Fokohama,
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whatever can be taken of anonymous communications.

*.* We cannol undertake to return drawings or manusoripls; we must,

thergfore, request correspondents to keep copies,
REPLIES.

F. R. 8. B. (Foulsham).—The qunsti_nn is somewhat obscurely worded.
We cannot pretend to settle what the author’s meaniog is. We have
En doubt that he will settle the difficulty at once if you will write to

{mmn.

Youna PraTEn.—There {8 no book which would teach you how to value
steamships. To do that well requires a life's experience in shipping
matters. The only way to learn is by ﬂntaerlngh the offico of a shipping
broker., There is no rule ; a ghip may {:himga er value many times in
the course of a year, according to the freight market and other varying
conditions.

INQUIRIES.
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velocity in miles per honr, in a canal of given material and dimensions ?
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November 24th. READER.
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AFTER THE CONFERENCE.

At last the long talked-of Conference is an accomplished
fact. In another place we give a list of the names of the
delegates. So far matters are proceeding smoothly. The
masters are extremely firm, and they hold that, being
firm, they can best serve the interests of the men. Their
contention is, indeed, that if the various absurd restric-
tions which are enforced by the New Unionism were
removed, there would be more work turned out, better
prices realised, and larger wages paid; that, in a word,
the men would be able to earn more money by far than
has been possgible for some time past. The masters are
meeting the men in a conciliatory spirit. As we have
already stated, they are most reluctant to do anything
which will break up the union, but it is not to be denied
that 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 that the Federated
Trades Unions found some difficulty in selectin
representatives to attend the Congress. Mutuﬂﬁ
jealousy stood in the way. It was held that the Amalga-
mated Iingineers were represented far too strongly by
ten delegates out of fourteen, and finally Mr. Barnes had
to give way and rest content with nine. It is worth
notice that the leaders of the Amalgainated Engineers
claimed the larger representation on the ground that they
had already financed the strike to the extent of £500,000.
Possibly the world in general will be told one day where
this enormous sum came from, and how it was spent.
We hope for the best. Indeed, the lesson of the strike
would be very incomplete if the certified balance sheet
were lacking.

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
are three possibilities. First, the Conference may effect
nothing. Secondly, the men may obtain important con-
cessions from the masters; and lastly, Mr. Barnes
may be beaten all along the line. No doubt, in
the latter case, 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 an arrear
to be cleared off that it is probable room will be found in
the shops for unionists and non-unionists alike ; if not at
once, then as soon as the shops have been got into full
swing ; but meanwhile the strikers feel not a little
natural anxiety as to their position. It may be, however,
that as 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 happen? 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 natural laws of political economy would bring
the struggle to an end. In truth, if the masters only
know it, they are in an impregnable position. To by far

| the greater proportion of them it would mean little

more than a large trade logs 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
main all, With the men the case is different. The
strike is costing about £38,000 a week. This is
found in large part by the very heavy levies paid
by the hands who are at work., So far as the union
is concerned, these men becomefewer everg day ; and the
collapse of the Conference would no doubt be followed by
the closing of a large number of shops now open, and a
further diminution of the levies. It is by no means
easy to get at 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, butone explana-
tion—men are breaking away 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
Igles; about one man in one thouszsand inhabitants is on
gtrike. We speak now of the engineers only. In a country
likethig, where somany are devoted to mechanical pursuits,
there ought to be small trouble in getting a second man per
thousand to take the place of the strikers. No doubt this
substitution of labour would have 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 acquired experience of past strikes shows that they
tend to die out. The strikers in any one town drift by
degrees into other towns and find work. Some years ago
a very important strike took place in the Midlands ; it
lasted really 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, and an 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 have complained
bitterly of the grievous burthen laid on them by the New
Unionism. When askedwhy they do not break away from
the Sociely, they reply that by doing that they would
lose all the money they had paid in for years to provide
for their old age, to support them when out of work, and
to bury them when dead. This argument can no longer
prevail. The whole of the acecumulated fund of the
Society has been spent, and 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 than they are now.
Poseibly 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 made public. The meetings will take
place behind closed doors, but this would not prevent the
subsequent publication of the proceedings. Mr. Barnesis
understood to have said that district officers haveinterfered
in an unauthorised way with shop management. He will
now have an opportunity of learning facts concerning which,
for & man inhis 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 & rule, totally ignorant. A working boilermaker,
for example, can, if he will take the trouble, easily enough
work oub for himself the cost of the materials, plates,
rivets, angle irons, &ec., of, say, a Lancashire boiler. The
cost of labour he ought to have at his fingers' ends.
He finds such a boiler ‘listed” at a price which
apparently leaves an enormous profit, and he grumbles
accordingly. It would be worth while to explain to
such a man some of the facts anent discounts,
agencies, general charges, freightage, bad debts, long
credits, and so on. He would then see the whole matter
in a different light. The masters in the first instance
refused to discuss the eight hours question at all at the
Conference. They have given way 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 are, we believe, quite

ignorant. The diffusion of knowledge cannot fail to be
useful,

PERMANENT WAY—BRITISH AND AMERICAN,

Two articles have appeared in the columns of the
Pall Mall Gazette, one on September 17th and the other
on October 26th. They attack the permanent way of
Great Britain, and assert that the railroad track used in
the United States is very much better. That track, as
no doubt most of our readers are aware, is almost identical
with a system of construction long used in this country,
and given up finally 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 18in. apart, centre to centre; and being
wide, the wooden portion of an American railway hag, not
inaptly, been compared to a deck laid on the ballast. We
are assured by our contemporary that it is only in this
way that a really first-class road can be made ; and that
our road is peculiarly bad because we use chairs. There
are, however, two facts connected with the American
system that present great difficulties to English engi-
neers. The first is the enormous outlay which would ile
incurred were such a road made in England, where
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leepers cost from 3s. 6d. to 5s. each, as against 1s. to
18, 6d. each in the United States. The secord is, that
railway men here have not yet found out how to keep in
order a track with the gleepers so close together that
they cannot be properly packed. Perhaps in this matter,
as in many others, climate has an important influence ;
and packing is not required in the United States to any-
thing like the extent it is needed here.

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
general, 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, Preston,
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. That 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 too high a speed over a curve on an embankment
composed of chalk ; a naturally treacherous material 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 merits of English and
American permanent way, in so far as the safety of the
travelling public is affected.

The Eastbourne and Tunbridge 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 alone we have to do, was
opened in 1880, the permanent way consisting of 78 lb,
steel riils, in 21f¢. lenghha, carried in cast iron chairs,
weighing 33 1b. each, fastened to 9It. by 10in. by 5in.
sleepers by three hollow trenails and spikes. There were
cight sleepers to each rail length, laid 2ft. 2in. apart at
the rail joints. The rails were fished at the joints with
fish-plates weighing 23 1b. per pair. The bottom ballast
is stated to have consisted of chalk and the top ballast
of shingle. From Polegate to Horeham-road, 8} miles,
the line presents no special features which need be re-
ferred to, but from the latter place to Eridge, 12} miles,
there are numerous short reverse curves and steep
gradients alternately rising and falling. The accident
occurred at a place known to the railway men as Tooth's
Bank, where the line is carried 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. 11in.
above the rail level. The four coupled wheels are 5ft. 6in.
indiameter, and the trailing wheels 4t.6in. The total wheel
base is 15it. The engine and coaches were all 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 head, yet with a courage worthy
of all praise lent valuable assistance until he fainted.
Some thirty passengers complained of more or less serious
injury. 1t was a bad accident beyond all 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 canhave,"” he says,
** no hesitation in attributing the accident to the combi-
na:'iiun of a comparatively high rate of speed with a rough
road.”

Let us see what this means. It is not disputed that
the sleepers were quite sound, the rails in capital condi-
tion, and the chairs well secured to the sleepers, the
keying was all right, the permanent way inspectors
appear to have done their duty efficiently, The weak spot
in the whole system is the material of the embankment. It
14 suggeslive that one witness stated that gravel was not
nsed on the 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 he 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 at all fast.
Immediately 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-
hand rail dropped from 2}in. to din.; at the same spot,
the road was found—after the accident—to have
been pushed out, towards the outside of the curve,
about lin. in four rails’ length, but it is possible that
this displacement was caused by the wrecked train.
We bave in all this not one scrap of evidence that the
catastrophe was due to defective permanent way. No
doubt the torrents of rain which had fallen about the end
of August had much to do with the sinking or weakenin
of the road. Colonel Addigon points out that the defects of
the line are mainly due to the original trace. In a word,
it is a cheap line, and any alterations in the curves, &e.,
would entail a very large outlay—more, no doubt, than the
traffic justifies. The proper way to prevent accidents in
future is to freat the line with a due regard for its
deficiencies, and allow more time for traversing the
distance between Heathfield and Mayfield. Obviously
no deductions whatever bearing on a first-class main line
can be drawn from events taking place on a cheap branch
road such as this.

Going back now to our contemporary, we would ask
him to compare the number of derailments which oceur
in the United States in a single month with those which,
taking place in this country, he considers sufficient to
condemn our system of construetion, In the month of

g|at almost any reasonable velocity.

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, 23 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 left the road
because it broke a rail—amost common event, we may add,
in the United States. At Bytham an express train left
a curve because the inspector of permanent way allowed
it to run at a very high speed indeed over a portion of
the road which had been relaid. The ballast 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 Welshampton accident two heavy goods engines
w?ire 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
and demerits of flanged and bullheaded rails. That we
may do at another time. Our object at present has been
to show that, in so far as derailments are concerned, the
railway 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 little interest for the
public for whom the Pall Mall Gazetle 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, shall
be safer than that which is now and has been for years
past in favour in this country. Nothing in the United
States is better in this respect. The weak epot in our
railway irack is beyond all question the ballast. 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 being 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 difficulty of packing up, and so maintaining
the level of the rcad.

SUDDENLY IMPOSED LOADS,

IT is prelty generally admitted tha% 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 to 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 the second has been seriously questioned
by experienced and competent authorities., They do not
reject the actual 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 gaid to act in the manner assigned to 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
cne instanced, a suddenly imposed load ? Is it an axiom
in kinematics that it should be o, necegearily and uncondi-
tionally, or shall we rest content with granting that under
certain adverse circumstances it might become so ? The
other point to be kept in view is, to what extent does a
live load act as an absolute dynamical or impactive
agent ? It is obvious that however quickly an engine
and train may rush on to a bridge, tome little time must
elapse before it is distributed over the who'e span, or at
least over as much of the span as it can cover. Again,
directly the leading wheels of the engine clear the abut.
ment and impinge upon the superstructure itself, the
ellect 1s felt throughout the whole length of it, snd at the
further end, a few seconds probably before the load
becomes imposed upon that part of the bridge. Assum-
ing & train running at about fifty miles an hour, it would
require nearly three seconds before it would traverse a
briddge 200ft. in span. This can hardly be called a
suddenly applied lcad, and in any case, except for fpans
of dimensions so small that they are not worth considera-
tion, the load of a moving train may be fairly expressed
as one gradually applied ; quite distinet from a static load.
and yet not possessing all the properties of the genuine
impact; shock, or blow, attendant upon falling weights,

Apart {from accidental and unfavourable circumstances
due to an inferior and poor permanent way, badly
balanced drivers, defective designing, and other causes—
all preventable—there is nothing to interfere with the
smooth, even passage of a train over a bridge of any span
Practical men,
regular bridge inspectors, have expressed their opinion
that the mere passage of a train at a high speed over a
small bridge does not, per se, cause any appreciable
augmentation in the actual stresses set up in the different
members of the structure by the same load moving
slowly and leisurely. With a bridge, 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
the stresses to be brought to their maximum smount
upon all parts of a bridge, although some parts are un-
questionably stressed proportionally heavier than
others, Oge or two experiments appear to confixm this

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 to
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 bridges of certain spans, and
presumably for train loads of certain weights, there is a
velocity which, though not itself the maximum, yet
causes the maximum deflection. In one experiment a
speed of twenty-four miles occasioned a deflection nearly
double that due to the same load statically imposed. A
velocity of forty-five miles per hour reduced the deflec-
tion produced Ey 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 sense 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 dynamical character. Concerning the eflects
of this action exercised by moving train loads, nearly
everything has yet to be learned by ergineers. We have
no means of estimating the dynamic action of live loads
on railway bridges ; that is, it is impossible at present to
fix any rule or formula which mﬁ expresg with any
approach to accuracy the relation existing between the
effects of a live load and what is termed its equivalent
dead load. Such equivalent loads have been calculated,
and are used, but they are based upon assumptions which
are little better after all than guesses, and guesses are
dangerous things to indulge in when railway bridge build-
ing 1s called in question. Experiments, tests, and cbser-
vations on bridges already constructed will help us, no
doubt, a little, and would help us a great deal more if the
different results were not unfortunately so frequently at
variance. While there is no difference of cpinion among
engineers respecting the necessity of making some allow-
ance for the dynamic effects of a moving load, they are
by no means at one, regarding ¢ither the amount that
ghould be allowed, or the msanner in which the bestowal
cf it should be adjusted. Some provide—or rather,
attempt to provide—for the ever-varying and eccentric
conditions of live loads, which are not susceptible of
scientific trcatment, by the addition of certain percentages.
having very scanty, if any, ratioral basis, to the live load
stresses. Now static stresses or the effects of static loads
can be calculated, but the dynamic effects of live loads
cannot. A static stress may be defined as that caused by
the imposition of a load to gradually applied as not to
be accompanied by any perceptible velocity or appreciable
momentum or vis viva. A dynamic or impactive strees
ig 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 prodaced by the velocity at which the body is
moving. It is clear that a live load, as already stated,
occupies an intermediate poeition somewhere between
these two extremes, without adequately representing the
one or the other.

Some finality, at least so far as rafety is concerned, in
treating of the effects 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 per cent,
By some authors and authorities the percentage to Le
added for bridges of 20ft. span and under should be
25 per cent, and increased to double that value for
larger spans. Others advocate an allowance of not less
than 50 per cent. for all railway bridges, irrespective of
length of span. Asit is fairly well established that the
dynamie 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 coeflicients of impact, as they are
otherwise called, should vary also. According to the
type and design of a bridge, so will it be differently
aflected 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 stresses, it
bas been proposed to adopt an additional coeflicient of
impact equal to one-fifth. Some years ago the French
Government authorised the substitution c¢f an equivalent
uniform loed for the live loads running over railway
bridges. With a range of span frem 10ft. to 500ft. the
allowance made varied from 7000 Ib. to 2000 Ib. 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 of the
bridge are exposed. Experiments of this nature, how-
ever, take the form of tests, and railway companies very
naturally object to these inquisitorial trials of their
works and ways when they have once successfully under-
gone the scrutinising ordeal of the officials of the Board of
Trade. It 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 hand, it is gratifying to learn that,
so far as safety is concerned, the imperfect methods used
err upon the right side.

‘o

GERMAN RAILWAYS IN AFRICA,

AF¥RICA is not the easiest country in the world in which to
construct a railway, and perhaps the Germans are not mush
to blame that greater progress has not been made with
Urambara line on which they are engaged. This is a melre
%nuga line, and 154 kilo. rails were orginally laid, but havin

sen found teo light they are being replaced, we understan
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by a heavier make. Sleepers are, of course, the greateet
trouble, as they always have been in countries where tropical
weather, hardy vegetation and white ants abound. Mangrove
wood has been tried, but has 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. 1t is worth mentioning here
that great trouble 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
gingle file, maintain only a narrow path. We imagine this
must ba almost a unique experience in the construction of
roads. ‘heeled vehicles are almost unknown,

VERA CRUZ HARBOUR.

Tue great harbour works at Vera Cruz, which we men-
tioned some time ago—THr ExGINEER, March 5th, 15897 - in
connection with a 40-ton Titan crane of special design, made
by Messrs. Stothert and Pitt, 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:—(1) The north-west,
running from the mainland to the island of San Juan de
Ulua ; (2) the north-east, running from the island towards
the Lavandera Reef; and (3) the south-east, running from
the mainland to the Lavandera Reef. DBetween the ends of
the north-east and south-east breakwater a ohannel 260
metres in breadth will be left for the entry of shipping into
the harbour. The first breakwater, which is 1000 metres in
length, is complete to 12[t. 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 1246ft. 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 channel leading 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 T4ft., and will have 25It,
of water alongside,

| —
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WYAL AGRICULTURAL SHOw, 1808 —A Sslection Committee of
the Royal Agricultural Society, consisting of Earl Spencer, presi-
dent ; Hon. Cecil Parker, hon, director of the Royal Showyard ;
Rir Jacob Wilson, Col. Sir Nigel Kiogscote, &c., have this week
visited Birmingham on the invitation of the Corporation, and have
gelected Fonr Oaks Park, near Birmiogham, as the site for next
year's exhibiticn in place of Maidstone. The alternate site offered
was Perry Park, but though this site is nearer the city the land
lies much lower than Four Oaks, and the approaches are by no
means so convenient. The Four Oaks site is 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, Jane
20th, and Friday, June 24th, inclusive ; the implement yard will
be open on the previous Saturday, June 18th. The final date for
the entry of implements for exhibition will be Tuesday, March

15th. Post entries way be tendered up to Friday, April 1st, at
double fees,
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CAMMELL 4ix. ARMOUR,

WE give herewith a copy of two official photographs of
Cammell 4in. armour plates tried on board the Nettle on
October 6th last. The attack was made by [’alliser b5in.
projectiles, each weighing 501b. Three rounds were fired,
the first with a striking velooity 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 overa ton. The theoretical perfora-
tion of the second and third rounds would ba, by Tresidder’s
formula, 88in. of iron, making the test one calling for a
resistance to perforation or figure 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 hand, 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 test 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 attack, for the 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.
Cammell 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,

Tuae event of the week in London is the 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-
turers, and general engineers, Elswick and Manchester), Sir
Benjamin Dobson (Messers. Dobson and Barlow, engineers,
Bolton), Sir Benjamin Browne (Messrs. Hawthorne, Leslie,
and Co., Limited, Newcastle), Mr. C. E. Allan (Messrs. Work-
man, Clark, and Co., Limited, shipbuilders, engineers, and
boilermakers, Belfast), Mr, George Clarke (Messrs. George
Clarke and Co., Limited, marine engineers and boilermakers,
Sunderland), Mr. John Donaldson (Messrs. Thornyeroft and
Co., Limited, shipbuilders and engineers, Chiswick), Mr.
W. H Ellis (Messrs. John Brown and Co., Limited, steel and
armour plate manufacturers, Sheflield), Mr. A P. Henderson
Messrs. ID. and W.
builders and marine engineers, Glasgow), Mr. George Jessops
(Messrs. Jeseops and Appleby Brothers, Limited, engineers
and boilermakers, Loicester), Mr. J. Hawthorn Kitson
(Mesers. Kitson Brothers, Limited, locomotive epgine makars

'namely, the employers freedom of management.

Henderson and Co, Limited, ship- | the Amalgamated Society of Engineers can, it observes,

and general engineers, Leeds), Mr. John Laird (Messrs. J.
Laird and Co., Limited, shipbuilders, Birkenhead), Mr. S. R.
Platt (Messrs. Platt Brothers and Co., Limited, machinists,
Oldham), Mr. I}, Sinclair Scott (Messrs. Scott and Co., ship-
builders, Greenock), and Mr. Alexander Siemens (Messrs.
Siemens Brothers and Co., telegraphic and electrical engi-
neers, l.ondon). 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.
(reorge Ferguson (organising delegate of the KEpgineers'
Society for Scotland), Mr, Frank Rose (organising delegate
of the Fngineers' Society for the North-West Coast district),
Mr. James Rateliffe (organising delegate of the Ingineers’
Society for the North-East Coast district), Mr. John Whit-
taker (organising delegate of the Engineers' Society for the
Manchester, Oldham, Bolton, &ec., districts), Mr. Alfred
(iolightly (Executive Council of the Engineers' Society), Mr.
Albert Taylor (Executive Council of the Kngineers' Society),
Mr. J. Hooson (Executive Council of the IEnbpgineers'
Society), Mr. Albert Bigby (organising delegate of the ln-
gineers' Society for the London and South of England dis-
tricts), Mr. James Shea (United Society of Smiths and
Hammermen), Mr. W. Craven (London United Society of
Brass Finishers, engineering eection), Mr. James Swift
(Steam Iingine Makers' Society), and Mr. Councillor M,
Arrandale (United Machine \Workers' Association). Mr.
Alfred Sellicks was appointed to preside over the men's
section at the conference.

At the close of the first day's proceedings the following
statement was handed 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 in a resolution, which was
handed 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 theday. 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,
The pro-
ceedings appear to have been of a very amicable character.

Considerable attention, writes our Birmingham corre-
spondent, has this week been drawn to some statements
whioch have been made by the New Conveyor Company,
Limited, Smethwick, regarding the efifect of the strike upon
its shops in the purchase of foreign machines. The com-
pany communicate that to equip the new works which it
has built at Smethwick, it placed orders in the month of
May with engineering firms at Halifax, Manchester, and
Sowerby Bridge for lathes, wood-working machinery, &o,
The strike supervened and the firms returned their orders,
It was imperative that the company should obtain a few of
the machines, so it vieited Germany, and any official of

look at the German machines on any day they care to visit the
works. Itis stated thattheyare ‘‘equal atleastto Englieh make
and 20 per cent. cheaper.” It was with great reluctance that
the company decided to meet its most pressirg wants with
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German machinery, but it was necessary in order to hold
their markets against foreign competition, Mr, Gilbert Little,
the managing director of the company, states that what the
trade union leaders call the ‘‘ bogey of foreign competition "
is no bogey, but is in an alarming manner getting daily more
widespread and active. And this is because English work-
men, through the levelling rules of the New Unionism, are not
now as a body in front in the matter of effort to produce a
paying output for a given wage. If the system of ““the least
work for most money” is not abandoned by the engineers
and by men in allied trades, the country as a manufacturing
nation must, he declares, recede in the race. He observes
farther, “ I suppose if James Watt, who attained thecrowning
of all distinctions in the engineering trade, came to Birming-
ham again, the New Unionist officials would not let him
operate a machine.” Messrs. Humber and Co., of Coventry,
the well-known H&:t epgineering firm, have this week held
their annual meeting, when the chairman stated that they
had been exis for ten years, and there had been ten years
of almost invariable peacs and harmonious relations with the
workmen, so that the strike in the engineering trade brought
to the directors a vast amount of thought and a great
responsibility. However, by the unanimous vote of the
Board, the directors decided to join the Employers'
Federation, and to cast in their lot with the masters
throughout the country. Necessarily, work to a large
extent had been stopped and still was so. They had no
feeling about trades unionists, Ior years they had had
both unionists and non-unionists in their shops, and had
never attempted to put down trades unionism. Fortunately,
however, for them and for England, a conference was beaing
held, which they hoped would restore harmonious working.
This ces:ation of work had given the directors time for
reflection, and the result, they hoped, would be that the
works would be still more efficiently conducted. This week
a circular has been issued to the miners of Cannock Chase
from the headquarters of the Miners’, Ipginemen's, and
Surfacemen’s Association, stating that it has been decided to
make a special appealin aid of the locked-out engineers. The
Miners’ Federation of Great Dritain, it is pointed out, is
giving the men £200 per week, Yorkshire £100 per week, and
every other district is making special grants. The Cannock
General Council, in addition to paying a share of the levies,
has granted £5 per week for the last five weeks, but in view
of the fact that 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 :—\ith the principal
official local representatives of both the federated employers
and the trade union organisations for the present engaged at
the conference sitting in London, there is necessarily very
little of special importance to report from this distriot,
except that evidence continues to be accumulated with regard
to restriction of output and interference with workshop regu.
lations as practised by the engineering trade union societies,
and if all the cases that so far have been brought forward are
to be dealt with by the conference, the proceedings are not
unlikely to extend over a considerable period. A further
series of examples of restriction and interference has been
issued this week by the Employers' Federation, and this
includes additional cases in this district which it may be
interesting to summarice. One Manchester firm who have
had much difficulty with the Amalgamated Society of En-

ineers in connection with piecework, write that they believe

ndividual 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, bave continually
reduced their actual output, either for the purpose of getting
advance in prices, or to discredit the piecework system. Just
before the strike this firm was informed by men with whom
they remonstrated for a falling off in output, that they had
received instructions from the Society not to earn more at
piecework than the equivalent of the standard wage, the
effect being to reduce the total output by about 30 per cent.
Another local firm made proposals to their men anent piece-
work prices, and payment of foremen's es out of same,
which were accepted by them, but vetoed by the A.S E.
officials, whote object was to force upon the firm a system
of consultation with them over all such matters. As the
employers refused to meet the officials to discuss the arrange-
ment the men were ordered by the Society not to do piece-
work, and the result was a reduction of about 22 per cent
in the output. The same firm give a number of examples in
detail to show the determination on the part of the Amalga-
mated Society of Fngineers to compel them to consult not
only the men reullﬁ interested in any particular work or job,
but also men in other departments who have had no experi-
ence of the work in question—in short, to deal with the
Amalgamated Society of Ilpgineers and mnot with the
individual workers on their merits. They also report on the
Amalgamated Society of Epgineers interfering and protest-
ing against the action of foremen in apeed'u:g the lathes and
ti the men, so as to stimulate individual production.
With regard to the working of machines a case is given
by a Manchester firm who, in 1895, introduced a number
of automatic and special milling machines, for pulleys and
other articles in which there was a large amount of repetition
work. These tools were thoroughly automatic, and when
once the correct cutter was put into position, and the tool
set for the work to be done, it only required the article to be
dropped on to a spindle and a nut screwed up, the rest being
done automatically by the machine, which could do no harm
when the work was finished. A labourer was put in charge
of four of these automatic machines. The Amalgamated
Society
it was displacing their own labour. The following cases of
interference with foremen and apprentices are also given :—A\
Manchester firm say they have had their foreman pulled up
before the Society for pushing lazy but prominent members of
the trade union; also for making boys return to work whilethe
sirike was on. Another Manchester employer reports that
the unionists threaten their boys into joining the clubs by
refusing to teach or assist them in doing their work, and when
the boys have joined they become indifferent, by relying on
the clubs rather than on their own ability as good workmen.
The employer has known them fo threaten boys and new
workmen for doing too much, and to hide an apprentice's
job because he did it too quickly. In one case a handy lad,
who happened to have worked at home a good deal, had his
patterns broken up, and even then replaced them in the time
taken by the journeyman on similar work,

As to the outcome of the conference opinione vary con-
giderably, but it is generally admitted that it is only the
complete exhaustion of the trade unions’ financial resources
that will bring about a submission to the terms which have

of Engineers demanded this work on the ground that -

been very definitely put forward by the federated employers,
and from which they are not likely to depart to any appre-
ciable extent. I wunderstand from very well-informed
qhunrtera that the Amalgamated Society of Engineers have had
the greatest difficulty in finding money to meet the demands
of strike pay last week, and that 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 an end, and it is not thought that with only special strike
levies and outside support to rely upon, the struggle can be
much longer continued. In any case, it is more than likely
that in the not very probable event of the Amalgamated
Society of Ilugineers deciding to stand out against submitting
to the federated employers’ terms, the other trade unions
involved in the dispute will break away, and this would
eventually bring about a collapse of the striks.

There is marked eagerness, writes our Barrow correspon-
dent, on the part of the engineers locked out or on strike in
this district to return to work, and bhop:s are entertained
that the conference which has been opened this week may
lead to an early seitlement of the dispute, The masters are
equally anxious for this, but they are also still mors anxious
that a perfect settlement shall be come to on ths vast number
of difficulties that have arisen, and they would prefer waiting
a few weeks longer, so that when a start is made there will
be nothing to cant about, but the way opened for a long and
permanent run of good and brisk work. It is known that
although the hours question and the machine question are
the two principal difticulties to settle, ﬂ]t‘\ti\ the last difficulty
is & much greater one than the first, maty other difficulties
will epgage the attention of the conference. It was not
until the masters became federated that Lhey were able to
compare notes as to how their work had been interfered with
in a variety of ways by the societies., These difficulties have
all been tabulated, and will be shown up, and an effort made
to establish something like an equitable basis of operations
for the future, It is the knowledge of this fact that makes
the men of this district somewhat apprehensive as to whether
the conference will be in a position to come to a definite
understanding, and it is certain that much more time will
necessarily be required in conference than is generally
believed will be necessary. If the conference fails to come
to terms it is certain that many of the men, who are utterly
gick of the position, and the length to which the difficulty
has been drawn out, will leave the societies and begin work
on independent lines in the interest of their families and
themselves. The local relief funds are still inadequate to
meet the many cases of semi-starvation now existing among
the labourers. The engineers who are out of work are
grumbling about the small pittance they have to live on, and
the men who sre at work are making a noise about what
they consider the excessive levies they have to face every
week—charges that will continue for a lopg time after the
dispute is ended. '

Our Sheffield correspondent writes . —Thae engineering dis-
pute continues to drag its slow length along, waiting such
developments as the conference in London may bring about.
Although there have been noue of those serious breakdowns
in machinery which were confidently predicted by the men
on strike when the trouble began, it is an open secret that
the masters as well as the men would be very thankful for
a termination of the conflick. Work is proceeding wonder-
fully well under the circumstances, and in most of the
machine shops the hands are adequate to keep the plant em-
ployed. While the employers would be quite pleascd to have
an end of the trouble, they are as determined as ever in their
resolution to maintain in future the control of the machinery
and the internal management of their works. If it should
become necessary—and there is some talk of it foc a con-
cession to be made in the direction of an eight hours day, it
will be met as far as possible by the work being carried on in
three shifts, and overtime will then be practically abolished.,
Where that course cannot be adopted, there will be greater
strictness in requiring the men to be punctual in coming from
and going to their work. Every day one hears of fresh orders
leaving this and other districts for foreign firms, owing to the
inability of the home manufacturers to undertake deliveries
as rcquired. There is no doubt that when the dispute has
come to an end the drifting of that work abroad will seriously
affect what is left for the early pari of the spring of next
year,

A significant feature of local business is the extraordinary
demand which continues for engineers’ tools. These—it is
important to know—are almost entirely for continental and
American markets. This also applies to the demand for
steel, which, although falling off at home, is in exceptionally
heavy request for foreign ports. The steel and the tools to
work it are both required for work which, under ordina
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 eogine fuel. Colliery
proprietors combine in saying that if it had not been for this
lamentable misfortune, the coal trade would have held at this
time of the year a much stronger position than it did at the
corresponding period of last year. A satisfactory feature of
the week has been the quietude 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 distance are able to move about
much more {reely, although a good many still remain day and
night on the premises where they do their work. Collections
are being taken in the streets at all available opportunities on
behalf of the engineers, as well as of the labourers, whose
work came to an end with their going out. A demonstration
in aid of the engineers took place at Mexborough on Sunday
afternoon under the auspices of the Mexborough and District
Federated Trades Council. At a mass meeting, attended by
some 2000 persons, resolutions of sympathy with the engineers
were passed, and all the working men of the district were
strongly urged to agree to a weekly levy on their behalf,

No further stoppages of shipyards or engineering works are
to be recorded in the North of England, but at Middlesbrough
Sir Raylton Dixon and Co.'s men on Tuesday commenced to
work short time, starting at 545 a.m, and finishing at
4.15 p.m., with an hour’s interval for dinner. But so much
is the engineering behind the shipyard work that even this
short time cannot be continued for long. A large number of
men are idle in the Teesside towns and Hartlepool, and the
pumber would have been larger still if the construction of
the eleotric tramway between Norton, Stockton, Middles-

brough, and North Ormesby, had not afforded employment
for a good many. This work is being pushed on with great
rapidity at several points, and it is fortunate for the men
that this is so. The greater part of the men are not these
on strike at all, but those who are thrown out of work because
of the action taken in the epginecering industry. Messrs.
William Whitwell and Co., Limited, Thornaby Ironworks,
are about to put the men at their mills on short time. A%
the annual meeting of the Newcastle and District Association
of Foremen Engineers and Mechanical Draughtsmen on
Saturday, Mr. T. Galloway, an honorary member of the
Association, who presided, in reference to the engineering
dispute, dwelt at considerable length on the uestion of
foreign competition. He held that our industrial army had
to encounter abroad, not ill-equipped irregular forces, but
armies well trained and possessing all the material resources
of our own. Oaur insular position made it difficult for our
workmen to become personally acquainted with what was
being done in their crafts in other countries. There was
thus the more reason why those to whom they bad hitherto
looked for guidance should have made themselves personally
acquainted with all 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 trustworthy men to see for them-
selves what their alien competitors were doing. He was
afraid the leaders of the engineers in the present dispute had
not paid such visits. On the other hand, many of the em-
ployers had, and were thus able to form an estimate of possi-

bilities based upon actual observation, instead of mere guess-

work. He (the speaker) could endorse all that Colonel Dyer
had said in his letter to the Times as to the superiority of
the appliances and methods in vogue in America, and tho

longer hours worked, as he had visited many of the works

about the same time as Colonel Dyer. The only reply that

Mr. Barnes could make to Colonel Dyer's statements was

that they would not have the same system in Epngland, and

that foreign competition was a ** bogey.” Mr. Galloway held

that our great competitor in the near future would not be the

plodding German, but the energetic, enterprising, and fertile-

minded American. The president of the Society said the

greatest amount of mischief that had ever been caused in

the engineering trade had arisen through the introduction of

the minimum wage, which meant that the goocd workman

had to carry on his back the inferior workman, and there

was no inducement for a man to do his best.

Our correspondent in Wales writes . —The influences of the
engineering strike are stated, by shrewd authorities at the
Cardiff dock, to be felt in the matter of freights. In the
outwara freight market rates all around have steadily
advanced, and still have an upward tendency, and the cause
of this, they suggest, is attributable to the prolongation of
the strike, and to the fact that a large number of steamers
employed in the grain trade have left this country in ballast
for the United States. In addition to affecting freights, it
was stated on 'Change, Swansea, this week, that it unmis-
takeably affects the copper trade, and no improvement is
expected until the strike comes to an end. The demand for
armour plates, too, owing to the deadlock, has fallen off
conciderably. It is fortunate, ironmasters say, that a fair
amount of business has been placed in bars and rails, and
that the inquiry for small goods, merchant iron, &o., has
been tolerably well sustained, otherwise the suffering which
the engineers have so rachly brought upon themselves, and
the members of many an allied industry, would have been
extended throughout the Principality. In the Swansea district
this week it was stated, that while the finished iron and steel
works were fairly employed on rails, tin-plate bars, & »., there
were exceptions in some branches affected by the strike, and
shown by the lessened consumption of material ; otherwise
the work done might justly be regarded as satizfactory.

=

FUeL EcoNomy.—Some remarkable instances of fue! economy,
resulting from the use of indicator diagrams, were adduced in a
paper upon this subject, read on Satorday before the South
Staffordshire Institute of Iron and Steel Works Managers, by Mr,
Sidney R. Lowcock, A.M.Icst,C.E., of Birmingham, Amopg a
large number of disgrams 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 exbaust side of the other the
steam was shown to be somewhat obstructed on its way to the
condenser., The consumption was 20 41b. of steam per indicated
horse-power per hour, This engine was erected to take the place
of two high-pressure engines, and whilst using only two-thirds of
the steam it developed 50 per cent. more power, so that the
efficiency of the new engine was 125 per cent. greater than that of
the old one or, in other words, it develo 2] times as much
power as the old, with the same amount of steam. The wasteful-
ness of the old engine had been detected by means of an indicator,
and this bad led to tbe sobstitution of the new and so much more
economical engine. Nomerous other instances were given of the
commercial advantages afforded by steam engine indicators,
affording as they do an exact reproduction, on a reduced scale, of
the motion of the piston,

THe INsTITUTION OF JUNIOR ENGINEERS. —Oa Saturday after-
noon, 20th November, a large party of the members of this Insti-
tation availed themselves of the opportunity for visiling the
Electricity Works of the Islington Vestry, at Eden-grove,
Holloway, 'Tney were shown over by Mr. Albert Gay Mr.
C. H. Yeaman, The station was opened in March of last year,
and its design includes many novel features. Labour-saving
devices have been introdn wherever practicable, a notable
instance of which was observed in the coaling arrangements. The
wagons are run from the collieries direct into the boiler-house,
and there emptied by means of special gear. ato the bunkers,
The main boilers are of the Laincashire type, but there are two
water-tube boilers to meet unex demands arising from
fogs. Meldrum’'s furnaces and forced draught apparatus are
fitted to all the boilers, The steam pipe system also presents
some unusual features, which Mr. Gay has devised with the object
of retaining the advantages of the ‘‘ring” mathod, whilst obvia-
tini many of its drawbacks, All the engines are of the horizntal
high-preesure compound non-condensing type, the latest form of
Wheelock valve gear being applied. There are rope-driven
alternatora of the Lawrie-Hall type, the field magnets forming
the rotating part ; and also direct-driven alternators, in which the
magnets are mounted on the engine fly-wheel. Each of the
rectifiers is capable of supplying thirty 12-ampere lamps, Since
the station was opened it been necessary, to meet the in-
creasing demands for current, to increase the plant by the addition

of four Lancashire boilers; two slow.speed horizontal engines,
each of H00 indicated horse-power, direct-coupled to alternators,
each of 300 kilowatts,
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THE STANLEY SHOW.

Tu1s show, which is held annually at the Agricultural Hall,

Islington, is rapidly becoming, if it has not already become,
one of London’'s leading sights. The twenty-first exhibition

opened on the 1Uth inst., and closes to-morrow, Saturday, and
it may at once be stated that the coming of age of the show

the finest display of cyocles,
got
In order to accommodate the 100

has been commemorated by

accessories, and machine tools which has ever been
together at Islington,

i 3 Edenr £ R .

frame is made entirely of steel, and will take any sort of
wheels, spindles, or chains, and the machine can, if neoces-
sary, be arranged as a chainless cycle,

Aunother novelty in cycle frames, and one which shows con-
giderable merit in design, is that made by the Genese

Cycle Company, Limited, Great Russell-street, W.C. The
““ Pyramid "' frame is arrived at by making it in the form ol
figure and
This not only makes an extremely rigid and
Aunother advantage

two triangles instead of an irregular quadrilateral
one triangle.
clegant machine, but saves weight.

Fig. 4—Messrs,

BUCK AND HICKMAN'S CUP AND CONE

GRINDING MACHINE Fig. 6—Messrs,

¢xhibitors the amount of space allotted to cach has been cur- | claimed for this machine is that by turning the front wheel
tailed, and this has resulted in a reduction of duplicated | round, and placing the handle-bar in a vertical position,

exhibits.

In the cycling section the show is probably the floest pre-
moted by the Stanley Club, although striking novelties are
conspicuously few. Probably, from this point of view, the
PPedersen cycle claims the mos% prominenca. The frame of

|
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the space required for travsportation is about one-half that
which is required for the usual pattern bicycle. Messrs.
Humber and Co., Limited, exhibit for the first time bicycle
frames with detachable joints, so that the machine can be all
pu’ into a compass regulated practically by the size of the
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Fig. 3—~MES8BRS. BUCK AND HICKMAN'S SPROCKET FACING MACHINE

this machine is constructed on the cantilever principle, and
consists of tweniv-one perfect triapgles. It is the invention
of Mr. Mikael Pedersen, a Dane, who has resided for some
vears in this country, Its other features are lightness, ele-
gance of design, and a hammock seat in lieu of the hard
saddle, The seat is made of strirgs of different degrees of

wheels. The joints are made telescopic, and are secured by a
tapered pin, nut, and washer. Another novel feature is an
adjustable crank for enabling a rider to easily obtain the
exact throw best suited to his requirements. To eflect this
the pedal axle is constructed with an excentric flange which
serews into the crank, and which can be easily adjusted.

operation, the wire being carried inside the handle bar and
down the front fork stem to the brake shoe, which is fixed at
the bottom of the crown plates. To release the brake the
handle simply requires to be given a further turn. The
handle bar can be adjusted up or down without interfering
with the brake. This is a very pretty arrangement, and no
doubt the Speed Company will before long adapt it to the
rear wheel, which will be a further improvement, This firm
is also introducing a new type of pedal which can be folded
up sgainst the crauk when not in use, and in that position

8ELIG, SONNENTHAL AND CO.—STANDARD OUTSIDE GRINDING MACHINE

is out of the way, and iocapable 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 crank. The pedal pin is held in position by a
spring, which simply requires to be pushed away to relesce
the pin, when the pedal can be immediately folded against
the crank. To bring the pedals into wuse, 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. Such 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 aclion 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 the
elements of suocess. In tires the Maxfield Vacuum Pneumatic
is decidedly new in principle, being held in the rim by means
of an annular exhaust chamber, which acts indaEandantly 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 ouber 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 and Cooper, Birmingham. This firm shows
what is termed a *‘ calcium search-light’’ lamp, with portable
apparatus for generating the gas. The generator consists of
a cylindrical tube 13in. Inu% and 14in. 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 the 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. Humber and Co. (Extension), Limited, have
on view several motor cycles propelled by electric current
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 cycle saddle. To facilitate the start-

ing auxiliary pedals are fitted, by means of which the rider
can apply additional power when required. It is fitted with
& 2}-horse power motor on the horizontal type, and has two
speeds, viz., six and twelve miles per hour.

Fig. 5-ME38RS. SELIG, SONNENTHAL, AND CO.-SPOKE BCREWING MACHINE AND STANDARD INSIDE GRINDING TMACHINE—Fig. 7

tension, ranning from a point in front to a cross steel bar
giving the requisite width behind. Cross strings are inter-
woven fo give the right width and form. The seat is sus-
pended between two supporting points about 2ft. from each
other; and running from the cross steel bar to the rear
supporting point are several spiral springs, affording the re-
quisite elasticity. The Pedersen cycle frame carries the
peat without necessitating a special seat frame. The

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

Machine tools form an important feature at the Stanley
Show this year. Nearly all those that are shown are, of
course, fitted and adapted for bicycle manufacture : but it is
hardly necessary to say that slight modifications would
render very many of them suitable for the ordinary work of
an eogineer's shop. Very nearly all, if not all of these
machines are of American origin, and we cannot help beliey-
ing and hoping 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, Theunderlying principle of all the auto-
matic machines is the same. Itis by no means new, and som»
of our readers are, without doubt, well acquainted with the
machines we are about to describe ; on the other hand, there
must be many who, for various causes, have not given them
the attention they deserve. Two weeks ago we described
very fully one of the Hartford automatic machine tools. |
This machine contains the fundamental features of nearly |
all the automatic turning machines—they are hardly [
recognisable as lathes—that figure at the Islington exhibition,

The stock in all cases passes through a hollow head, and is
fed forward by the common wire feed 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 |
Churohill and Co., and Messrs. G, W. Burton, Griffiths, and
Co.; in either case if the machine is entirely automatio, the
feed of stock and drawback of head is produced by cam plates
on drums on a countershaft, So also with regard to the
cutting tools; the same designs are used by most of the |

in incandescent lamp work, on which eleven operations are
required, can be produced por hour. This will give a very
fair notion of the rapidity with which this class of tool works.

Turning now to a larger but very similar tool, we illustrate
abovea 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 same firm, and to that
we have already described, these are only semi-automatic in
the sense that the attention of the operator is needed to
change the tools. In the former machine two similar tools
are used for the first cut. 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
off 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
sorew 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

| B Emwerwmmr

rig- Z—MEBBR8. C. CHURCHILL AND CO.- SZCOND OP_RATION HUB

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 the pcint of the driil, either through
the tool itself or through copper pipes laid into the drill, is
the rule and not the exception. The most perfectly automatic
machine to be seen in the hall is probably that madeby Messrs.
Burton, Griffithe, and Co. Thismachine is capable of perform-
ing thirteen separate independentand automatic operations on
one piece without any manual re-chucking. It resembles not
& little the Hartford automatic machine, but differs in that
it carries two horizontal turrets or discs in place of
the one vertical turret in that machine. These tool discs
are keyed on a countershaft, which is placed at such a
distance behind the main -ceéntres that the tools come
exactly into line with the work.” Upon this countershaft is a
small sprocket wheel, over: which passes a chain, which
also surrounds a friction chain wheel. This wheel is keyed to
the cam 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 the 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 big cam
drum. As one of them travels to the right it clears the
rest and makes part of a revolution, returning in time for
the next pin to ocatch on the stop. A new tool is
thus brought into position, and is held very steadily;
moreover, the tendency of the working cut is to push
the disc pins harder down on to the stop. Each of
the tool discs carries four tools. Those on the left-hand
disc do the first operation. Thus, for example, they would
turn down, screw, &o., the shank of a bolt, whilst the tools in
the second disc would finish off 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 chuck to another, and in
the automatic achievement of this 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-
band dise. 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 ocoupies the central position,
through this the spindle from the right-hand head is pushed
forward by the long cam which is just about to come into
operation,and seizethe finished end of the work, retiringat once
with it to a position to the right of the right-hand tool disec.
The discs then revolve, and the series of tools in the hand
disc come into action to finish off the work. As soon as this
is done the work is ejected from the chuck, which is then
ready to receive the next piece. The cutting-off slide, which
moves transversely across the bed, is operated precisely as
in the Pratt and Whitneymachine. 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 the discs for working a flat or squaring a spindle.

With this machine, we were informed, 120 little screws used | when required, The hub finishing machine—Fig, 2—does not

MACHINE

' of one screw to be transmitted to the other by a clutch
' which is always free to revolve half a turn on account of its

having only two narrow stops or teeth. This last half
' turn is given carefully by hand, so that the surfacs of the

work may be even and smooth., At the same time that the |

 roughing down is being done a large twist drill is fed forwarJ,
- and drills the longitudinal hole; the drill is carried on a
separate bar and not in the turret, as shown in the
' engraving Fig, 1. The operations taken in order
(are a8 follows: — The stock is fed forward by the
|nperatur pulling a lever. The turret is moved up, and
& short drill makes a centre hole in the end of the

bar. The turret is then run back, and the arm carrying
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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 in chucks, which are free to slide forward but
not to revolve, till they have travelled a certain distance. Thus
theoperator having started the right-hand dieby bearing on the
turret Jevers, they lead themselves on till the stop is passed,
when the dies and workrevolve together; the machine is then
reversed by throwing the belt over and the right-hand dies
screwad off, the same direction of motion being suited for the
left hand dies, which are immediately brought into operation.
An important feature of these machinesis the 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 Company. These
clever tools are, we believe, pretty well known in this country,
as & large number have been in use in various factories for
several years past. They differ in certain respects from other
machines of their 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 trouble. 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 plate. The upper
disc is driven by a belt from the countershaft, and transmits
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, the roller is forced down by the cam bearing on the
bell crank, and the shaft revolves at its full speed ; whilst the
tools are cutting, the roller is in the other position and the
shaft 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—which we illus-
trate p. 531 isworthyof mention. Itisalmostself 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.

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 lock the latter to the 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 has
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 cut-off block, which is applied to the bed
after tools shown in illustration have been removed, Of
course the changes of face-plates and tools for second and
third operations are not made until a large number of
sprockets have undergone the preceding operation.
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An entirely new ocup and cone grinding machine—
I'ig. 4—was exhibited by the same firm. This machine is
automatic in its action. It consists, as will be seen from the
above engraving, of an ordinary driviog head, provided with a
spring chuck operated by the foot, which grasps the work.
In front of this is the rest carrying the grinding gear, driven
by a separate belt from the countershaft. The little grinding
wheel is caused to move over the desired course by mecha-
nism contained in the base of the rest. Thus in grindirg
cups it has first to travel a short way in, then turn a corner of
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, the auto-
matic gears are thrown out, and the drill lifted up out of the
' way. The turret in its previous run back made a part turn

and now presents a reamer, which runs through the wnrk;

the turret is again run back, making a part revolution, and
' plain pin or rest comes into position, which, entering the
' hole in the stock, steadies the work whilst the final cut is made
' on the outside of the hub. The turret is now run back and
forth once more, and the last tool shapes the ball race. The
final operation of cutting off the hub is performed by a knife
fastened in a hinged rest which is turned over into position

Fig. 1-MESSRS. C. CHURCHILL AND CO.—FIRBT OPERATION HUB MACHINE

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 & very fine
show of tools, but most of them present mno 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
work besides spokes, and the automatic opening screw-
cutting chucks, which constitute one of the main features of
the tool, are supplied separately for use in other machines,
such as lathes, drilling machines, &o. An inspection of the
cut will show that two spokes are operated on simultaneously,

whilst two more are being fitted in the clamps. The manipu-
| ation is very rapid. Figs. 6 and 7 show two Standard com-
' bination grinders exhibited by the same firm.,



Nov. 26, 1897

THE ENGINEER

533

CONSTRUCTION OF A DAM IN A MINING
DRIFT*,

AN exploring drift on the bottom level of the Cur
Norway, Mich., on the Menominee range, cut a stream of water,
which increased considerably the expsnse of pumping. As the
hope that the lupjslr would drain off was not realised, it was
decided to baild a dam in the exploring drifi, as it was estitnated

that the cost would be recovered by the saving in fuel in less than
two months.

The ﬂﬁhﬂ.’t and lowest level of the mine is 780ft, below the surface.
) 4

The exploring work had started north from the shaft at right

angles across a slate to a jasper formation parallel to that which
contains the prin ¢ i

cipal ore body. la this north jasper sev
hundred feet of dnpl'z had hu}'n opened in diﬂar:ntpsirwﬁ:nr:f
The dam was located in the slate near the jasper, the drift at this
point being 6[t. wide and 74ft. high. The amount of water en-
closed by the dam would be less if it had been built nearer the
face of the openings ; but the jasper, though hard to drill, is not
firm, while the slates, though softer, are dense and solid, and the
impermeability and strength of the adjoining measures were of
commanding importance.

The dam was built of local sandstone in the shape of an arch
upon its side, with a radius of 6ft. and a thickness of 10ft. The
mortar was made of one part Hilton cement and two sharp
sand, The abutments were formed by cutting out the sides of
thedrif¢ in line with the centre of the curve of the arch, but leay-
ing the rock rm:gh. The floor was excavated 15in. to 20in. below
the bottom of the drift, and the top was made 2ft. higher in
front and 5ft. higher at the back. In laying the masonry the
front courses of stone were cat to fit the arch, and care was taken,
particularly at the top, to leava no crevices, Two openisgs were

ry mine, at

Fia. 1.

DAM IN CURRY MINE

left through the dam ; cne, a Hin. pipe to carry off the 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 flange
shrunk on at the other, to which a heavily-ribbed blind flange,
24in. thick, was bolted. A small pipe tapped into the blind flange
carried a bydraulic pressure gan The 20ip. pipe wasanchored
in the masonry by three clamps, and the flanges were bolted to
three long rods passing through the wall with washers inside.
The bin. pipe, with a fiange on the inside end, was also anchored
by three clampe, the arms of which radiated in different directions.
As it is nearly 800ft. below the surface, and the source of the water
was unknown, the pipe and fittings were designed to withstand a
pressure of 350 Ib, to the square inch,

The water was shut off about 4 30 p.m., May 13:h, 1897, and a

little before noon the next day the preesure was 1001b., rising to
2151b, at 3.30 and 2401b. three-quarters of an hour later. 8
dam leaked abont 30 gallons a minute, the quantity increasiog

with the pressure. This condition was not satisfactory, and the
water was let off, In two hours the pressure fell to 451b., and the
water rose at the shaft about a foot over the flror. A high pres-
sure was produced by a small quantity of water, showiog that
part of the watercourse was very small,

The closing of the dam s2ems t> have increased the flow. For

Fic. 2.

LONGITUDINAL SECTIOMN
DAM w CURRY MINE

the thirty days previous, the record of the pumping, measured by
displacements, gave an average of 370 gallons per minute, After
opening the dam, the average for fourteen days was 413 gallons,

To put in an impervious stralum, a trick wall 22in, thick was
built 2ft, 2in. from the inside of the dam and the s between
was filled with concrete. This was made by wixing four parts of
limestone, broken to f size, with three parts of cement mortar.
A short le was ed on the inside to the bhin. pipe, and a
piece of old smokestack, 18in, in diameter, was used for lining the
extension of the man-way. Owing to the increase in the water
after the dam was opened, there was some delay in draining the
mine, and it was seventeen days before the addition to the dam
was completed., Before closing it, three loads of horse manure were
put against the brickwork and held there by a plank partiticn.

The water was shut off the second time on June lst, at
9.30 a.m, While the water was accomulating in the drifts, the
pressure increased slowly, but by 7.30 p.m. it had risen to
273 b, representing an equivalent head of water of 630ft.

Oa June Bth the pressure was 277 Ib. to the square inch,

equal to a head of , and the total preesure against the
dam was over 800 tons.

During the morning of June 2nd, before the pressure had
reached the maximum, the water which flowed from the dam

was collected in a small stream, and showed a flow of about

seven gallons minute,
The second day after, though the pressure was higher, the
flow bad decreased to five gallons, and four days later it had

fallen to 2} gallons per minute, The water which came through

*Abstract of a nted to the Am Mining
Engineers, by H.rp?: y. g Pt

—

the dam trickled ount in eight or ten different p

them near the top or one side. The water was milky, and left

;';uhﬂy caleareous deposit on the face of the dam and in the
itch,

After the dam was closed, the record of the
days showed that the mine was maki
minnte, a decrease of 295 gallons,
abont £100,

pumps for six
1156 gallons of water per
The cost of the dam was

LOCOMOTIVE OPERATION¥,

——

How should a locomotive be operated to secure the most econo-
mical use of steam and fuel, s and weight of train to be
considered ! In this question exist a great many points, as every
act pertaining to the merits or demerits of the engineman all leads
either to the economical or extravagant use of steam and fuel.

That we may have the many points more clearly in mind, let us
include them all in these three great heads :—(1) The skilfal mani-
pulation of the different valves and levers that serve to control
this force, that it may be used to its utmost capacity when
necessary, and its power also be tempered when the conditions so
demand. (2) Skilful firing. (3) Education of enginemen.

In this subjact generally occurs great diversity of opinion
between theoretical and practical eoginemen, For instance, from
a theoretical standpoint, a locomotive, under all conditions,
should be worked at shortest possible cut-off with wide-open
throttle, thereby saving beat and fuel by workiog the steam to its
fullest ex ive force. However, practice bes taught the engineer
that this rule does not hold under all conditions ; that it 1s not
always the most economical method, where speed and weight of
train are to be considered. The fact is apparent to every practical
engineman that he saves a certain amoont of heat by manipulatio
his machine in conformity with the conditions relative tospeed an
weight of train. R:garding the loss of power and heat by work-
ing too expansively, we can say that the lcss of power has been
Frntljr obviated by the vse of the balance slide valve ; but the
oss of heat from condensation, by increasing the ratio of expansion
beyond a certain limit, iz enormous, and to overcome this loss is a
problem which scems to fail of eolution, except by compound
expansion and skilfal manipulation of the throttle and reverse
lever. It is plain that any imperative rule tending to interfere
with the engineman in regard to working his engine under all
conditions would be expensive and injarious to the service,

If the time is fast, the throttle should be opened wide when
starting ; but if the time is sufficient to warrant, the speed ehould
be ragufntad with reverse lever, be hooked up in accordance
with speed and weight of train., At this point the engineer can-
not be governed by an{ fixed rule, but shonld exercise his judg-
ment, and not put the lever back so far that, to nse an engineman’s
term, ‘‘ the engine will work against bersslf,” ‘‘ Working ugainst
herself " occurs when the engine ceases to maintain her speed in
proportion to length of cut-off and throttle, thereby causing back
| pressure produced by condensation and re-evaporation, This,

according to the old rule, is where working expansively is working
expensively. Care should bs taken not to force the engine into
speed faster than n to make schedule time, by giving due
consideration to echedule, and by making the speed as uniform as
possible, avoiding an unnecessary increase of for the pur-
pose of making up time before it is lost., For the well-known fact
that speed increases expense is very perceptible on the coal record
and comparison sheet when the expense is cansed unnecessarily
by bad jodgment.

As the boiler is the great reservoir, the carrying of water de-
pends greatly on its construction. The style of boiler that has
the greatest capacity, and will cnrrf water highest when the
engine is working at its follest capacity, is, from an economical
standpoint, the most advantageous, y ! The larger the bod
of water being carried, the less sensitive pressore will be to the feed-
water, and the greater advantage may be taken by the engineer to
favour the fireman in cases of emergency. Your committee wounld
here state that these emergency cases are of frequent occurrence

to the ious engineer, for no matter how skilful the fireman
I may be, be often epoils his fire for a short period by applying coal
too heavily in some part of the fire-box, When this occurs, the

ongineer, by having a large body of water, may close the injector
for a few geconds, allowing the fireman to recover from the de-
moralising effect, and thus regain his confidence, when otherwise
he would me excited and continne to get his fire in a worse
condition. The boiler beiog the storehouse for heat, the engineer
should take advantage of every opportunity to store the heat
I therein, instead of allowing it to escape to the atmosphere through

the safety valve. How often a fireman has been heard to remark
that he could keep plenty of steam for some particular engineer,
while on the same epgine with some other engineer he found it
difficult to make steam enough to get over the road. Where such
cases as this exist, it is the opinion of your committee that they
are due to the carelessness or incompetency of the engineer. The
first-mentioned engineer, by taking advantage of the opportunity
to keep the boeiler full of water when standing on the sidiog or at
stations, stores away thousands of vnits of heat that be may draw
from by leaviog the ipjsctor closed at the start, when the epgine
in hh-nnﬁn% into speed, thereby giving the fire a chance to recover
from the effect of closed dampers duriog the stop. The careless,
or second-mentioned eogineer, pays no attention to the water
when the engine is standing or switchicg, except to keep enough
in the boiler to ensuresafety, and when ready to start pulls out with
water so low that it isn immediately to tarn the injector on
full in order to keep the water within a esafe limit. The fireman,
noting this, will at once commence to crowd his fire in order to
counteract the great drain on the boiler, and the results are, the
boiler loses pressure from the effect of a heavy fresh fire, and in
almost every instance the fire is spoiled. When {he next stop is
Imlda, and should it be for any leogth of time, the fireman, not
wishing to be cavght again with & low fire, will keep it burnin
fariously, resulting in a wasteful loss of fuel. The engineer Ihﬂ-lﬂg
ever bear in mind that npon good pumpiog depends a great deal
more than simply carrying encugh water to prevent the burning
of the crown sheet,

As a factor of economy, the fireman stands equal, if not para-
mount, among all men in railroad service, It has been said that
through his carelessness may occur an enormons loes, while
through his jadiciouns bandling of the ecoop dividends may be
paid. To tell a fireman how and when to put the coal into the
fire-box in order to secure the most perfect combustion would be
as impossible as to teach him how to swim by simply telling him
how to do it, The art of firirg must be acquired E»jr practice and
careful study. However, he should be instructed to guard against
the many errors into which firemen are liable to fall,

As everythirg ining to the economical management of the
locomotive depends on the training of the ergineman, the effort
shounld be equally as great in their development as that used in
bringing the locomotive up to its high e of efficiency. Since
the construction ¢f the first locomotive, the most strenuous efforts
have been made to bring it to the highest state of perfection. As
to the results that have been attained, the modern locomotive will
demonstrate. Only within recent years has 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 operate,
Though the man operating the locomotive may be deficient in
technology, though he may not have had the advantage of an
academic coorse of training, he will, quoting the words of one of
our officials who has generously taken an interest in the training
and betterment of his men, "' naturally turn toward knowledge, as
a plant would incline toward the light.” The engineman should
be given every opportunity and encouragement to study the many
good books and periodicals concerning bis own work, and other

* From a committee report presented to the Travelling Engineers’
! Association, U.S.A. i~

most of |
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lines, which will serve to broaden and ex his mind, thus
making him economical, safe, and efficient. In the training of the
engineman, care should be taken that his labour be not so arduous
as to affect his power of conception, for after a man’s muscular
powers have been overtaxed and exhausted, he will be incapaci-
tated for any brain work n to qualify him a first-class
engineman. The human body is only capable of a certain amount
of energy, which can be used either in mannal labour or developing
the brain power ; therefore, when this energy is overtaxed in the
performance of manual labour, it detracts from the energy that
should go to brain work, For example, we will take a railroad
president. He may be as strong, physically, as any man, but
lace him at braking on a local freight train for twelve hours a

ay, and at the end of the first few days you will find him totall
city for an Iungtﬁ

exhausted ; but shonld he continue in this ca

of time, the muscles that had laid dormant for years wounld deve-
lope and become hardened, to that he wonld be able to stand the
work all right, while the nerve fibres that furpish 1he brain power
would deteriorate from lack cf energy in that direction. In a
short time the directors would not feel dis to go to him for
information in regard to the mansgement of the road, although
they would probably be able to get some good points in unloading
way freight. In the corstruction of all large buildirgs and
machinery, the different parts, before beipg put in, are given the
most rigid inspection, also after the construction is completed it
is again inspected, to guard sgainst siractaral weakness, This
method of inspection, your committee believes, from an economical
standpoint, should apply to the selection of material to operate the
locomotives on ouor railrcad systems. In the hiring of men for
firemen younng men should be chosen who possess the natoral
qualifications requisite to graduate them into a higher degree,
As one of our road forewen of engines, who is known for his broad
and liberal views, has expressed it, ‘* In order to bandle an engine
successfully it would be necessary to begin at least one genera-
tion before the engineman is born,"

AMERICAN ENGINEERING NEWS.

(From our own Corvespondent.)

Steel arles for locomotives.—At the anoual meeting of the Railway
Master Blacksmiths' Association, Mr. Mounld, of the Erie Riilroaa,
read a paper in favoor of steel for axles, He claimed :—(1) That
it is more homogeneous than iron ; (2) that it is free from seams,
and soon forms a better bearing than iron ; (3) that greater loads
can be borne ty steel than by iron axles of the same dimensions.
It was said at the last convention, that the Baesemer process of
making low-carbon steel was not reliable for axle making, and upon
investigation Mr. Mould found that many of the failed steel axles
bhave been made by this process, H s road has been using the
open-hearlh low-carbon steel for crank pins, side and main rods,
piston-rods, locomotive driviog axles, engine truck, tender truck,

pger and freight car axles, with the most satisfactory results
or a number of years. The reports show that fifty-seven iron

axles and only fourteen steel axles have failed. the
last two years and four months the average rate of failure
has been fourteen iron and three steel es per year; the
failure of steel axles forming but 18 per cent., of the

total nomber of failures. The reports upon which theee statistics
are based cover axles of all classes, freight and I Cars,
engine truck, eogine tender, and dri axles. Almost all of the
outside bearing axles which have failed have fractured in the
journal, the most common cause of failure being seamy and dirty
iron, fillets worn sharp, and improper or deficient lubrication,
causing journals to run hot. They have generally been able to
trace the failure of nearly all of the steel driving axles which have
failed to some surface defect, such as circumferential scoring, due
to careless lathe work, or cutting, dune to wear, It is very rarely
that a imen is received which indicates a clean break rough-
ont. At the time of ultimate failure, nearly all imens show
that fracture bas occurred more or less gradoally. Bat the
frequently receive broken iron the fractures of w
indicate that they have been very hot, and that the outside fibres
have been eevered, and that just previous to ultimate failure the
journal was kept in shape by a central core of fibres, all of which
gave way simultaneously. In general steel axles are superior to
iron axles in homogeneity, in ability to resist abrasion, and in ability
to resist greater stresses, both quiescent and repeated alternaticg
stresses, Iron axles are made of metal of or bad quality,
according to the nature of the scrap selected for their composition.
To be perfectly sure that iron axles are of the quality specified it
is necessary to test each axle in scme way or other, for iron is
far from being homogeneous. Moreover, in iron axles there is
always some danger of the existence of steel scrap, which never
thoroughly nnites with the adjacent iron, and therefore is a source
of weakness and danger. Some axles are usually made of new
material, and the mass of steel worked at one time, and from
which either Beesemer or open-hearth axles are made, is often
sufficient to produce from fifty to seventy-five axles. As this steel
is very homogeneous the axles have a pbysical and chemical com-
ition almest exactly alike, the principal cause of differenco

ing segregation or a separation of certain elementary substances
in the steel, such as sulphur, phoephorus and mapganese, Segre-
gation, however, rarely becomes a defect of axles, becaure most
steel axle manufactorers discard a certain portion of the top of the
ingot ,in which portion of the ingot almoset all the segregation takes
place, and the portions of the ingots used for the manufacture of
axles are, generally speaking, free from this defect. Not only are
axles of the same heat or run of metal quite homogeneous, but
most runs of steel of various heats are so nearly alike that the
difference between physical and chemical properties of axles made
from these various heats are very slight. If it is especially desired
that axles shall be exactly alike in physical and chemical composi-
tion, axles of certain heats may be especially selected with this in
view, the selection of the heats to be used depending upon a careful
consideration of the chemical and physical properties of the metal
as shown by the manufacturers’ tests,

A t.’:ru-f;hme 1500-kilowatt dynamo.—There has been built for
the Brooklyn Edison Electric Illuminating Company a great three-
phasealternating-current dynamo fersopplying high-tension current
to sub-stations distributed over an area of 75 equare miles, It is
of the rotary field type, having 40 field poles acd a nominal output
of 1500 kilowatte—practically 2000 kilowattc—at 75 revolutions per
minute. By directly generating the high current the ccnstant
loss due to step-up transformers is avoided, while the carrent

out directly to the lines without the intervention of brushes,

¢, Static transformers at the sub-stations will reduce the pres-
sure to 375 volts, rotary converters at that ’Fhreuuru supplying the
present three-wire low-temsion circuits, e armature coils or
windiogs will be mounted inside a great circular frame 31ft. out-
side diameter and 4ft. 3in, wide. The weight of the revolving
field will be 59,000 Ib., and the total weight 163,000 1b. The
armature frame can be moved laterally on a track, so as to enable
the field and coils to be examined and repaired. 'The field which
will revolve within this ring will bave eight spokes, carrying a
heavy steel ring, to the outside of which are bolted 40 pole pieces
built up of sheet iron. The poles are wound with a copper ribbon
frin. by ldin., and are connected in series and supplied with a low-
tension direct current by two copper rings mounted on the driviog
shaft., This revolving field will be mounted directly upon the
shaft of a triple - expansion four - cylinder engine, a heavy fly-
wheel on the same shaft preventing undune variation in q:-a:d’, t{n

engine builders guaran that the variation will not exceed
per cent. per revolution, which will not be sufficient to cause
the brilliancy of the lamps.

any perceptible change in
}ageh&umm—'l'ha largest steamers now in service on the
Great Lakes are the ore-carrying vessels of the Bessemer Line,

434ft. long and 48ft, beam, steamers for this same line are

| now being built, which will be 450ft, long, with 50ft. beam, and

the company bas also placed contracts for a still larger steamer,
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which is to carry ore and tow two Hf steel barges. The steamer
will be 475ft. long over all, 455ft. long between perpendiculars,
50ft. beam, and 29?3. du%hbning larger in every way than any
veasels now on the lakes, e barges will be 450ft, long and 50ft.
beam, with a depth of 584ft. The steamer will be propelled b
a I*I.I?h screw, driven by a quadruple-ex on engine, wi
cylinders 28in., 40in., 5%in., and 85in. diameter, all of 42in. stroke.
The boiler-room will contain four Szotch marine boilers. With
a draught of 17ft., the steamer will carry 6500 tons of iron
ore, while each of the barges or consorts will carry 7000 gross
tons, so that the three together will carry 20,500 tons of ore in
each trip. When the Government completes its work of deepening
the channels to a uniform depth of 23ft., the carryi ﬂpnc%l?'
will be even greater, The boats are now hnﬂﬁy F. W.
Wheeler and Company, and will cost about £100,000. They are
to be ready for service in May, and will be equipped with the
most modern devices for the rapid handling of the cargo at the
shipping and disch ports. Plans have been prepared for a
steamer 500ft. long, 60, beam, and 28ft. deep. The largest
passenger steamers on the Great Lakes are 368ft. long, 5000 tons,
with twin-screw engines of 7000-horse power,

LETTERS TO THE EDITOR.
(Oontinued from page 523.)

THE STRIKE AND LOCK-OUT.
Sir,—Lat me state our own experience since this long and

lamentable strike began.

To equip the new workshops we built here we placed orders in
the month of May with engineeriog firms at Halifax, Manchester,
and Sowerby Bridge, for lathes, wood-working machinery, &ec.
The strike suopervened, and the firms returned our orders, It was
imperative that we should obtain a few of the machines, so I
visited Germany, and Messrs. Barnes, Borns, Mann, or any official
or member of the Amalgamated Society of Engineers, can look at
our German machines on any day they care to visit onr works ;
they are equal at least to English make, and 20 per cent. cheaper.
It was, Sir, I can assure youn, with great reluctance I decided to
meet our most pressing wants with German machinery, to hold
our markets t foreign competition. What the Socialists,
who are now the trade union leaders, call the ‘‘ bogey of foreign
competition,” is no bogey, but is in an alarming manner getting
daily more widespread and active, Why! Bacaunse our workmen,
throngh the benumbing and dead-levelling rules of the New
Unionism, are not now as a body in the front in the matter of
effort to produce a paying output for a given wage; and if the
system of the ‘'] work for most money " is not abandoned by
the engineers and the men in the allied trades, this conntry as a
5““ manufactoring nation must recede in the race, and Great

ritain’s days of commercial supremacy be numbered. The hand-
writing on the wall is already visible to wise and discerniog men,
who look with grave lgpﬁhanﬁnn to the many advantages now
enjoyed by the United States and Germany, and likely, unless the
Socialist trade union leaders cht.nf: their tactics, to be increas-
ingly enjoyed by these countries relatively to our own. We have

n so far the test industrial nation the world has seen, bant
we must depend more and more on our manufactures for the
national income to purchass the food for our population,

If once a decline seta in, our manufacturing trades will go on the
down- ¢ as rapidly as they formerly advanced. I hope, there-
fore, the employers and the non-socialistic workmen will combine
to fight our common commercial enemies, find out jointly for the
advantage of both the economic and nataral ldnnu%eu possessed
by our most dangerous competitors, and arrange to hold onr trade,
as I believe in the trite words which have embellished so many
trade-union banners, ‘‘ United, we Stand : Divided, we Fall ;" but
for Britain's eake, lot those tocialist trade-union delegates who
‘“ kept the bag " like Judas, make all the reparation they can to
the industries and followers they have betrayed, and ‘‘ go out and
hang themselves.” Where is the £400,000, sup to beinvested
for sick allowance and old age relief! Ought not that to have
been kept and given to the poor, instead of being wasted by trade-
union officials in a light-hearted strike, fomented and started by the
Socialist leaders in London, with the hope of '* sniping "’ down a few
of the employers ; but the "' sniping nnionists " found their rifles
out of range when the employers federated their artillery. The
employera have never before combined to el the continuons
attacks which one or other of them had to face in some part of the
country, and I hope they will keep their guns mounnted and their
ranks closed, Indeed, I think it would be to the advantage of
employers and employed if the former now selected a few of their
number to retire from business, and be paid from the Federation
fund the same as Burns, Ti]lu?], and Company have been paid by
the unions. It might be difficult to induce any employer to accept
such a position, as they know there are far too many nnproductive
hapgers-on to trade already. Still, as

‘! Batan finds some mischief still
For idle hands to do,”

so the Socialist trade union officials are eternally devising means to
cripple trade, and a brigade of sentries of the employers ought
always to be on the alert to counteract the attacks of the trade
union scouts, OFf course I shall be told that the employers have
no right to combine to save their businesses.

I suppose if James Watt, who attained the crowning of all
distinctions in the unqinﬂﬁﬁ trade, came to Birmingham again,
the New Unionist officials would not let him operate a machine.
Yes, the inventor of the appliances from which our great engineer-
ing trade took its rise would be compelled, according to trade
union rules, to

' Beg his brothers of the earth to give him leave to toil. '

They might permit bim to be the unskilled help to one of the
Amalgamated Society of Engineers’ '*minimom men.” The genius
who conferred an immortal fame on the eogineering trade, the
““Hero of Industry,” of whom Carlyle said, althoogh no peerage
was conferred on him by the Government or King, still he held the
Entant for his nobility immediately from Almighty God—would

ave been hunted from pillar to post by modern district delegates,
if he had attempted to touch a machine in an engineering shop
‘“ bossed "’ by the New Unionist officials, GILBERT LITTLE,
Birmingham, November 19th,

H.M.S. LEANDER.

SIR,—After all the pains I took in my letter which ap in
Tae ExcINEEr of 12th inst. to explain the difference between
frigates and line-of-battle ships, and to prove that the Leander of
1813 was a frigate, I did not expect that your correspondent '* Jack
Ashore ” would tax me with affirming the contrary. His *“ careful
reading of everything that has appeared " does not seem to have
given him correct impressions. I have no notions for the subject,
vat accurate knowledge. The Leander of 1813 was a frigate, but
of a new sort, enlarged in size, and with some guns in the waist,
which were not usually carried by British frigates. James
does not seem to like them much, and advocates a smallor sized
ship, but his opinions were not adopted. A seventy-four cut down
or razeed becomes then a frigate.

The mode) supplied by Messrs, Gireen,and photographed in a back
namberof THE ENGINEER, ugmntu a two-decked seventy-four, and
it is not a frigate, but probably the Sultan line-of-battleship. Not
necessarily a ''small© seventy-four, as ' Jack " says. He makes
two mistakes in his concluding paragraph. The Leander of 1805
was not a te, as he states, but as James carefully defines, a
- ﬂﬂg;fun ship,” that is, a very small line-of-battle ship, with two
covered decks besides superstructures, The second mistake is

comical, as he calls the Ville de Milan a *'twenty-three gun
frigate,” but there were no such vessels, and James clearly states
she carried forty-six guns, the twenty-three being on one broad-
gide only.

The . g mentioned by ‘‘Jack Ashore” does not agree with
my sets of “James' History.,” I have three, for 1859, 1878,
and 1886 respectively, and two appendices contributed by me are

ublished at the end of the sixth volume, last edition. Perbaps

is edition is an earlier one. There is no doubt or mystery on
these subjscts, they only require to be understood.

Bayswater, November 24th, H. Y. POWELL.

TRADES UNIONISM AND MR. BARNES.,

Sir,—Havingread with the greatest interestand pleasure the truly
peace-making letter of ** Live and Let Live” in your issue of the
19th, may I be allowed to congratulate him heartily, and suggest
a step farther on his lines.

He speaks of inviting employers to attend the annual meetings
of the trade societies, Why not give them the right to attend the
ordinarily fortnightly business meetings of the society by allowing
them to contribute to its benefit funde! Would not both sides
then learn more about each other in the only true way, by meeti
and talking face to face! Would not all misunderstanding, an
mistrust, and misrepresentation be nipped in the bud, instead of
growing to alarming proportions? Would not the aur-cha.nFln%
and increasio mlegina and hour queetion be dealt withon its loca
and individual merits ! Might not the ‘‘clab rooms and halls” of
your correspondent be built by magic, and would not such many-
sided technicai discussions take place therein, that the theoreatical
Garman and the practical American would alike be held in check !
Where is the line, Sir, between so-called ‘‘capital” and so-called
“labour ! On which side of it is ** Live and Let Live,” and on
which side of it is JACK ¢ BoTH SIDES!

Manchester, November 21st,

P.S.—As to the Conference, why not ‘*round " the table instead
of * mcrossit?”

RAILWAY SPERDS,

SIR,—With reference to your article last week on ‘‘ Railway
Speeds,” it has always been a matter of surprise to me that
on this subjset no notice is ever taken of the very high
speeds attained by the French locomotives in the trials which
took place after the Paris Exhibition of 1889. Yet if anyone
will refer to the bottom of pnfu 30 of ‘‘ La Machine Locomotive,”
by Edouard Sauvage, he will find that a Crampton locomotive
attained a speed of 144 kilometres (= more than 89 miles) an
hour—that is to say, 19 kilometres an hour faster than either of
the English locomotives in the same trials, and several miles an
hour faster than the highest trustworthy record in this country ;
and the Crampton locomotive is an almost obsolete type of engine.
Complete details of the triais of the French epgines would be
most interesting, R. COLLIER,

7, Chelsea Embankment, November 23rd,

SiR,—Having read your article in last wesk’s issue of THE
EXGINEER about '* Railway Speeds,” and ‘* Why will not British
Locomotives Ron Faster,” might I be permitted to suggest the
following improvements:—(1) That a better system of labrication
be introduced, and good oil used. (2) That the length of the
ports ba increased, and the travel of the valve be diminished, and
a balanced valve ba used. (3) That a harder metal or alloy be
used for axle-boxes. (4) That a bigger steam dome be used than
what now seems to be modern practics, (5) That a higher steam
pressure be used, say 180 lb, per squara inch.

Also 1 venture to say that many locomotive designers seem to
undervalue the desirability of baving a very large fire-box to
prevent the variation of temperature there is in a small one.

I trust my remarks may meet with approval. S. E. B.

Aberdeen, November 23rd.

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

(From owr own Correspondent.)

THE improvement which has been the Jeading feature of the
market for the two or three weeks is happily preserved.
Ironmasters on 'Change this (Thursday) afternoovn in Birmingham,
evinced much interest in the course of the conference in the
engineering trades, and the general impression now is that the
matter will be soon settled. In that case, every branch of the
iron trade, including best plates, machinery, heavy castings, and

high-class p& iron, will receive a marked impetus, and the im-
provement that is now appearing should p into a trade
revival. In several departments it is becoming ap nt that de-

wand is beginning to overtake supply. But, in pig iron especially,
producers are reluctant to increase the output until prices are
more remunerative,

The local engineers, machinists, and constructive ironwork firms
bave a good deal of work on the books, and some capital orders
are arriviog from foreign and colonial markets for iron and steel
piers and ers and other structural work, A steady output is
recorded at the boiler and tank establishments. For railway roll-
lugl stock there is a heavy list of contracts on behalf of foreign
rallways, and all the district shops in this line are busy. Among
the buying markets Egyrt appears to be a prominent customer
just now, one order lately placed in the district running to 200
vehicles. There is a good deal of activity just now in the vice
and anvil trades, largely on account of Australia, where com-
Eamhqn is being found for the contraction of business in this

ranch in the United States,

The pig iron market here is watching the tone of the Glasgow
and Cleveland Exchangos very carefully, and the remarkably heavy
shipments from the Teos are creating a most favourable impression
in this district. Stocks here are practically non-existent, whether
in the case of makers or consumers ; and as the current output is
barely equal to the current requirements, values are well main-
tained. By some consumers an increasing disposition is bei
shown to buy forward, the opinion prevailing that after the engi-
neers' settlement there will be an improvement of trade, which
will to some extent prices irresistibly along with it. Higher

notations are, therefore, generally deemed to be ahead of us.

is after Staffordshire all-mine cold blast pigs were 90a., hot air
about 57s. 6d. (average), part-mine 47s. 6d., and cinder iron 30s,
For foundry qualities prices were—all-mine, 623, 6d.; part-mine,
523, 6d.; and cinder, 42s, 6d. Northamptonshire grey forge was
?}& ﬁld. ?fi; 435& lt];:.‘l:inﬂ! ; Derbyshires, 423, 6d. to 44s,; and
incolns, 46s, 7d. r ire found igs were quoted 46s, 6d,
to 47s. 6d. for ordinary a}:d 50s, for bi.plg: - ey

Hematites from the West Coast were selling at 58s. 6d. to 60s.
for ordinary forge sorts delivered in this district, and 62s. 6d. for
Nos. 1, 2, and 3. The engineers’ strike was reported to have a

ood deal interfered with tElil trade, having kept prices from rising,

ut when the end comes a distinet advance is anticipated. The
scarcity of native ore supplies was noted to-day as acting as a
restrictive element to the blowing in of additional furnaces by
certain of the best West Coast Erms The increasing price of
Spanish ores is also compelling the bulk of the West Coast houses
to consider the policy of early advancing prices, recent selling
rates leaving no room for an advance in ore, Some of the largest
Barrow firms were reported to-day to be turning ont from 10,500
to 12,000 tons per week, according to the grades upon which
thf are blowing,

_American pig iron is still coming into the South Staffordshire
district, alike for forge and foundry purposes, and experiments by

both sheet ironmakers and ironfounders recently undertaken in
this district have given very sa results, The iron is
indeed said to have exceeded expectations, and ironfounders assert
that they are able to make finer castings than with any Eoglish
irons they bave yet tried. Increased importations may, therefore,
shortly be expected. A statement has been made that contracts
to the extent of 8000 tons are in progress of delivery to South
Staffordshire, but this figure I shounld consider an exaggeration.
It is certain, however, that by quoting easy prices, and just under-
bidding the Kaglish rates, the Americans are doing all they can to
get into the market.

Marked bars have a limited sale at £7 10s. to £8 2s. 61., and
merchant bars are quoted £6 10s. Makers of unmarked bars are
generally busy, with good proe to the end of the year. Tae
action of the Unmarked Bar Association in raisiog their minimum
is a good deal discussed, and is taken as an indication that the
market is generally moving upwards, The effect npon orders has
not so far been pronounced, but it will doubtless %uiukun some
buyers in the fear of further upward declarations, Buoyers demur
at paying the £6 minimum resolved on by the associated firms,
and sales are still chiefly made at £5 15s. Oatside firms are

noting £5 12s. 61, and npwards. Hoops continue at £6 bs. to
16 78, 6d., tube strip £5 15s. to £6 2s, 6d., and fine strip £6s 10s.
per ton. Angles are quoted £6.

In the sheet iron trade an effort is being made to secure better
values, At a meeting of the trade which has just been held, and
when some seventy mills were said to be represented, an improved
demand was reported in the galvanising branch, and some mills
which have been standing for some time were reported to have
recently regained operations, The fuller time being made at some
of the mills is mainly owing to better export orders for galvanised
sheets, There is, however, still insufficient demand to provide
anything like all the mills with full work, and nndamﬁing is
rampant. At the meeting of the trade measures were discussed
for attempting to stop this underselling, and it was s that
gsome organised scheme of restriction of the ountput should be set
on foot, N ﬂthinioduﬁnitu was, however, decided on, and a further
gathering is to held. It is said that the current make of
galvanised and black sheets combined in this district is onl
about half what it was twelve months ago, but this estimate
probably excessive, Prices are quoted this week at £6 to
£6 2s, 64.,for 20 w.g.; £6 bs, to £6 10s,, for 24 w.g.; and £7 7s.6d.,
27 w.g. Galvanised corrugated sheets are quoted £9 12s, 6d.,
f.0.b. Liverpool, or equal. Stamping sheets are quoted £9 10s, to
£10,

Steel keeps in very active demand, particularly for constructive
engineering purposes, the rolliog mills being fully engaged.
Common plates are quoted £6 delivered stations, and sheets £7 to
£8 according to quality, The report that a '‘ ring” has been
formed among the steel plate makers in the North of Eogland is
causing coneiderable discussion here., The success of the ** com-
bination,” in haviog during the existence of the uuginnarig
tronble advanced prices ltg. per ton, is remarked upon wi
surprise and satisfaction. That steel ship plates should bave now
got up to £5 10s. on the Middlesbrough market, at a time whe
owing to the stoppage of many of the engineering works an
gshipyards, the exact reverse might have n expected, 18 a
matter of wonder to steelmakers in this district. It is understood
that some good orders from the shipbuilders, and an increased
demand recently experienced from the bridge builders, have con-
siderably helped forward the advance.

The Birchills Hall Ironworks, Walsall, have been acquired by
Messrs, H. Bunch and Sons, of the adjoining Staffordshire Iron-
works, and will be re-started at once. Messrs, Bunch are makers
of bars, small rounds and squares, horseshoe iron, hoops, and hi
strip, and it is understood that the ironworks will be ran on the
same class of ontput. They will give employment to some 200 or
300 additional workpeople.

The promoters of the Stourbridge and Kinver Railway, Wor-
cestershire, have now their scheme sufficiently complete for hﬁ
before the Great Western Railway Company, and 1t is unde
that this will be done on as early a date as possible, Notices, how-
ever, cannot now be given under the Light Railways Act till the
month of April, 1808,

NOTES FROM LANCASHIRE,
(From owr own Correspondents.)

Manchester,—1It can scarcely be said that any very sanguine
anticipations are entertained in this district as to a satisfactory
settlement of the engineering dispute resulting from the confer-
ence which commenced its proceedings this week, and amo
both epgineering and iron trade representatives the position is one
of waiting farther developments. This feeling of uncertainty as
to the futore necessarily operates against buyiug of any weight,
users for the most part being content to cover immediate require-
ments ; and although there is a fair sprinkling of inquiry, the orders
put throogh do not represent the quantities usually taken, and
which might even be expected, in view of the possible early ter-
mination of the lock-out and strike. There is also considerable
diversity of opinion as to the ontlook after the dispute is over,
The prevailing lntiui?tiun is that the resumption of operations
will bave no material effect so far as any upward movement in
prices is concerned, whilst in some quarters it is thought not im-

robable the tendency may be rather in a down direction,

his latter view of the situation is based npon the assumption that
during the strike the heavy work has been going on in most en-
gineering establishments, and that when operations are res
activity will be chiefly in finishing, so that there is a probability of
the heavy departments being slackened off for a time until the
shops get straight, and that there may thus be temporarily even a
lessened demand than at present for raw material,

Although the Manchester iron market on Tuesday brought
together a fuller attendance of representatives than has been the
case for many weeks there was no corresponding improvement in
the actual weight of transactions that were being put through.
In most quarters only a slow sort of business was , and as
regards prices the tone in some directions was not quite so strong as
last week. For pig iron there are fair inquiries but buying is only
limited, very few consumers placing orders in anything like usual

quantities, Local brands remain without quotable change at
458, and 45s. 6d. for forge to 48s, 6d. for foundry, less 24. Lincoln-
shire is firm at 43s, for fo to 45s. 6d. for f ry, with a

bardening tendency ; and in Derbyshire, foundry supplies are so
scarce that upem:lg are in some cases being qu which are
practically out of the market, the average rates being about 47s, to
47s. 6d. net delivered Manchester, Middlesbrough is easier, and
readily obtainable at abont 50s, for prompt and 49s, 0d. for
forward delivery, by rail Manchester, netcash. Scotch brands are
about 3d. below last week's prices. Eglinton being about 47s, 9d. to
43s., and Glengarnock 46s, 9d. to 47s.,at ports; and Eglinton,
50s. to 50s. 3d.; and Glengarnock, 49s. to 493, 3d., net prompt cash
Manchester docks. American pig iron is not arri so freely as
was anticipatod, and prices remain at 48s. to 463, 6d. net cash, for
ordinary foundry qualities delivered Manchester docks.

In the manulfactured iron trade bars are in fair request, with
Lancashire qualities fetching £5 12s, 6d. to £5 13s, 9d., and North
Staffordshire bars still quoted £5 15s. to £6, delivered here,
Sheets and hoops are in very slow demand, with prices unchanged,
nhaztu nzr}g&nfr £f; 15s, to .IEB 17s, 6d., and hoops £6 10s. for
random 8, for special cut lengths, delivered Manchester
du\i}n:t, a;tllm Eﬁ. ﬁd.k less f:;lr shipment. s

Nut an makers still report business inacti ith i
barely maintained, £ T S S

A continued brisk tone characterises some branches of the steel
trade. Hematites, for which there has been a fairly good demand,
are firm at 56s, 6d., less 2}, as the minimum, delivered here,
Local-made steel billets are firm at £4 6s, 6d. net cash, Bars are
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in more active request, and range from £6 to £6 bs. for ordinary
qualities, Common steel plates continue very firm at the recent
advance, £5 17s. 6d. to £5 19s. being got, with steel boiler plates
quoted £6 &i ﬁt?; to £6 Ds., dllit::?d tli'n:rl.

Throughout the engineering e the tion remains about
as last week. Pending the result of thnp:inhﬂnu, works are
going on much the same as they have been doing for some time

t, gradoally getting in fresh hands. In the event of the con-
i:onao_ g about a termination of the lock-out and strike—
of which, however, there are considerable misgiviogs, although
the general opinion is that the trade union representatives will not
allow the conference to break up without some sort of a settlement
being arrived at—there will, as I stated last week, be abundance
of work on which to re-start operations. It is, however, altogether
improbable under any circumstances that there can be any general
resumption of work until after the close of the present month, and
it is not at all unlikely that engineering works may not again get
in actually full operation until after the turn of the year.

Dariog the past week I bad an u%pnrtuni!? of going over the
works which have jost been opened by the Manchester Acetylene
Gas and Carbide Co., who have laid down special plant for the
manufacture, under Kl{'! patents, of gas producers and various
fittings suitable for the lighting of works and public buildings, or
even districis and small towns, and also for manufactoring smaller
plants suvitable for dwelling-houses, and portable lights to be used
much in the same way as the Wells’ lamps, The manufacture of

lene is 0o well known that it is not necessary to
explain in detail the process itself, beyond briefly notin
the special features of the system that bas been paten
by Mr, E:I. The whole plant is very simple in construction,
consisting of sloping generators at each side of a gas holder, the
gas being produced in the usual way by the admixture of water
with the carbide. The noticeable feature of this generator, how-
ever, is that the gas is produced in the exact ratio required for
consumption, and at the lo west possible units of preesure, so that
in works, pnfalin buildings, or dwellings the usual gas fitti
be used, and the loss by leakage in defective fittings
to a minimum. Another advantage is that the generators can be
re-c while the lights are barning without admitting air
to the gas holder, or affecting the brilliancy of the light. In the
rtable form for ontside lighting purposes, a considerable number
beensupplied to the Manchester Ship Canal foruse in connection
with the discha of cargoes, &o., at the docks, These portable
generators are fi with wind-proof gas lamps and ial flexible
, enabliog the lamps to fixed up where required in the
ships’ holds, and they can be placed on the deck or on the quay,
and the gas conveyed by piping to the lamps as required. quh
lamp bas a light of 150-candle power, replacing twenty-four of the
ord oil cargo lamps,

Meesrs, Fletcher, Russell, and Company, Limited, of Manchester,
Warrington, and London, are carrying out considerable extensions
of their Warrington works, where new combined works are bei
erected, which will take the place of their present establishment
in Thynne-street, and to which will be added a large foundry for
the manufacture of castings for the apparatus branch of the
business hitherto turned out at Pend ut.uu.‘inmlﬁng considerable
cost in railway carriage between the two places, In connection
with this extension the company is increasing its capital by issuning
four per cent. debenture bonds,

Althoungh there is perhaps some increased inquiry for the better
classes of fuel suitable for house-fire pnr;iumn, no really material
im ent can be reported in the coal trade of this district.
Some of the collieries are not working more than four days per
week, whilst where they are runmning full time the output 1s only
being moved away with difficulty, and stocks, which are usually
being heavily drawn upon at this time of the year, remain
practically untouched. The better qualities of round coal
still bang opon the market, and there iz a continued weak-
ness in prices, especially where advances were put on at the
commencement of the month, which in some cases are not
now being maintained. The lower qualities of round coal con-
tinue generally plentiful in the market, the restricted demand
for retail yard requnirements, owiog to the mildness of the season
and the lock-ount and strike, throwing surplus supplies on the hands
of colliery proprietors, whilst the continued stop of engineer-
ing and ironworks also restricts the consnmption for general manu-
facturing purposes. At the pit mouth good qualities of steam and
forge coals remain at about 6s. to 6s, 6d. per ton, the minimum
ngnH being taken readily to clear away anythiog fike quantities,

nt-ithutuudintf the lessened output of slack, owing to the re-
stricted demand for round coal, supplies of engine fuel continue
ample, with prices only about utany at late rates, common sorts
averaging 3s. 3d. to 3s. 6d.; medium, 3s. 8d. to 4s, 3d.; and best
qualities, 43, 6d. to 4s, 0d. at the pit mouth,

For shipment business is moderate, but not so active as a few
weeks back, and good qualities of steam coal are not fetching
more than 7s. 9d. to 8s,, delivered at the Mersey ports or the
Manchester Ship Canal.

Barrow.—The market for hematite pig iron in this district re-
mains steady, and business on a fairly large scale is being done by
mak who are well off for orders, and keep adding to their
forward delive ments, FPrices are steady at 48s, 6d. to
503, 6d. net, f.0.b., for mixed Bessemer numbers ; but warrant iron,
which has fluctuated between 48s. 4}d. and 47s. 94d., is easier at
47s. 10d. net cash, sellers ; 47s. 94d. buyers. This is, however,
only a speculative change in values, as the market’s position would
indicate that higher prices should obtain. Daring the week stocks
of warrant iron have been increased by 337 tons, and now stand at
184,144 tons, or 111,802 tons less than at the beginning of the
year. There are of a fuller business in Bessemer qualities
of iron, but the trade in forge and foundry iron is quiet. Thirty-
nine furnaces are in blast, as compared with thirty-five in the
co ing week of last year.

There is no variation to note in the valune of hematite iron ore,
which stands at 10s. 6d. to 11s. per ton, net, f.o.b., for ordinary
good sorts, The market is steady and brisk, and raisers have no
difficolty in disposing of their output, as users are increasing their
wants, and it is still necessary to supplement the local supply with
fr?nent beavy cargoes of ore from Sppun

he steel trade is brisk industrially, and business is offering to a
foller extent for the heavy classes of product, such as steel
rails, &c. Makers, however, have not booked orders on as liberal
a scale Iately as was the fact up to a few months ago, but it is
evident that a better demand is springivg up, and donbtless long
before makers need new orders plenty riﬁ be on offer, as the
market is to show new life. Prices have not altered,
and heavy are still quoted at from £4 7s. 6d. to £4 10s. per
ton, net, f.o.b. Light and colliery sections are still in quiet
demand. Shipbuilders have not given out many orders lately for
new specifiations, but it is known many large orders are y to
place out so soon as the industrial war which is having so disastrous
an effect on various trades is over. The trade doing in other de-
IE!F': hnhn;ﬂ odet steel is well maintained.

P ers are proceeding with their work as well as is possible
iﬁd" the ch;nmm:;, but satisfactory p;ugm- is at present

possible, No new ers are reported, and very few o
in 3;1 I rep ) £y ers are

is in quiet dewand, and coke is firm and steady, good prices
ruling for the latter, and fwr prices for the former. 4 .
The shi trade at West Coast ports is fairly busy, The
wfh of pig during last week were 7325 tons, and of steel
tons, as compared with 4780 tons of pig iron, and 8131 tons of
steel in the corresponding week of last year, sho an- increase
pig iron, and a decrease of 1791 tons of steel. The
aggregate for the year shows the ex of pig iron to have
reached 391,187 tons, and steel 414,540 tons, as compared with
,927 tons ?!I iron, .l.ild 440,824 tnm in the ;i
of last year, showing an of 97,260 tons of
decrease of 26,275 tons of steel. ; Pig'
the week one of the furnaces at the Lonsdale Ironworks,

Whitehaven, has been put in blast, and another one is expected to
be ready in a short time. These works were acquired in tﬁauprtng
of this year by a new company, Mr. T. Barlow-Massicks being the

E;::giug director. The works have stood idle for a considerable

THE SBHEFFIELD DISTRICT.
(From our own Correspondent.)

THE weather continues so variable—one day mild as spring, the
next a keen frost or a blinding fog—that the house coal pits can
scarcely be said to have felt yet the full pressure of the winter
demand. There is, however, a good volume of trade being done,
the collieries being worked fally five days per week, Although
some accumulations are being noted, a week of shar
weather will suffice to clear them all off. While the local deman
for house coal is quieter than uneoal values are maintained, and
there is not the slightest hope now of any weakening in prices,
although some concessions are made to clear stocks which have
accumulated on the lines. These are not at all important, the
great bulk of the coal being kzlpt at the collieries in anticipation of
the brisic metropolitan demand which cannot now be much longer
delayed. Best Silkstonesare quoted at 93, to 10s, per ton ; ordinary
from 7e. 6d. per ton ; Barnsley house, 83, 6d. to 9a, per ton ; seconds
from 7s. per ton. Although the Baltic trade is now at an end there
is still a considerable weight of steam coal being sent to the Hamber
ports, while tho inland business is kept fairly well up, the railway
companies taking a tonnage considerably in excess of their contracts,
Quotations, therefore, remain firm, Barnsley hards making 7s. to
7s. 6d, per ton, au-n;undnrf nalities ranging from 6s. 3d. to 6s. 9d.
per ton. For engine fuel there is also a steady demand, althongh,
owing to the lessened activity of the coke manufacture, an un-

usually large quantity of small coal is being thrown on th ket.
Good nots make 6s. to 7s, g e B

per ton ; screened slack, 4s, to 53. per
ton ; pit elack, 24, to 3s. per ton. At the coke ovens there is not
so much business being done, and stocks are beginning to appear
in some places. Values range in ordinary qualities from 91 to
93, 6d. per ton, washed coke making 11s, to 1le, 6d, per ton.

In varions parts of the Yorkshire coalfield dissatisfaction is re-

rted amongst the men. At several pits, indeed, permission has
)een asked of the Yorkshire Miners' Association to shut the col-
lieries down. It is not expected, however, that this extreme sted
will be taken, the officials being against any actual stoppage of the
pits. The men continue to complain very bitterly o gm over-
crowding of the collieries, They state that the working face
allowed to each collier has been greatly reduced, with the result
that, nlthnu%h the output is greater, the men individually are not
able to benefit by it, and, in fact, are not so advantageously placed
as they used to be,

Work proceeds quietly at the East Eod, the men who were called
in to fill the places of the engineers having now got pretty well
accustomed to the machines, and there have been fewer break-
downs than were anticipated. Much activity is at present being
shown in military material of all sorts, a feature of recent business
in this department haviog been the increased attention given to
the production of armour-piercing projectiles. In railway material,
though no large fresh orders have to be reported, there is still
abondant employment on the work uht.linmfourlr in the year.
Railway carriage and wagon builders are extremely busy as l':.r as
they can be under the difficulties caused by the stoppage. An
important local firm, whose work is largely in fitting up railway
trains, are now pressed with orders for that purpose, and report
that they have never known their business so brisk in previons
years, 18 1s owiog to the home railway companies having,
during the prolooged depression, rigidly restricted their orders for
carriages and wagons, When the improvement in trade set in
and became more pronounced, almost all the big railway companies
in England gave ont orders and pressed for delivery. These came
at the same time as the foreign trade angmented, and owing to the
obstacles f]:mi; in the way by the recent engineering trouble, it has
been, and is still, a matter of extreme difficuity to meet the
r he home companies.

unirements of t
easrs, Vickers, Sons, and Maxim, Limited, whose anthorised
capital is £2, 500,000, announced this week an issue of £1,250,000
4 per cent, first mortgage debenture stock, at £104 per cent., re-
payable at par on the 30th day of November, 1937, or redeemable
at the option of the company at £104 per cent. on and after the
d0th day of November, 1912, at six calendar months’ notice. The
prospectuses were goubad on Tuoesday evening, the 16th inst., and
the issne advertised in the papers on Wednesday morning, the 17th
inst, At 4 o'clock the same day, £3,600,000 had been applied for
in London alone. On Thursday, at &1.15, the London ﬁlh were
closed. The allotments were made on Friday evening, and the
allotment letters issned at noon on Saturday. The total amount
applied for was about £6,000,000.

at is believed to be the largest iron ingot mould ever manu-
factored in Sheffield has been successfully cast by Messrs. Moor-
wood, Sons, and Company, Harleston Ironworks, and Sheffield
Moor, It was cast from four furnaces, and weighed abont fif
tons, This ipgot mounld was made to the order of a Sheffield firm
largely engaged in the production of war material, and it will be
used in the processes connected with armour plates,

The lighter trades of the city continne very much as recentl
reported. A quiet Christmas and New Year's business is antici-
pated. The bulk of the orders that have recently been taken are
in the hands of the larger houses. The smaller firms, particularly
those dependent on the home market, are having anything but
full order books. A leading feature of the lighter industries at
present 1s an abnormal demand for forks and spoons, a demand
which has been so great that in several instances where the orders

are accompanied by vonditions of urgent delivery, they have had
to be refused. &y v i v

NORTH OF ENGLAND,
(From our own Correspondent.)

ON the whole the position and prospects of trade in this dis-
trict are satisfactory, though this week there is a guietness in the
demand for pig iron, due to no particular cause, It is generally
expected that there will be great briskness all rounnd as soon as
the engineers have resumed operations, and consumers seem in-
clined to hold back until that consummation is arrived at, It is a
widespread opinion that next year will be a very brisk period, as
good in all respects as this year has been, if not better, as so much
work is already booked for execution, especially by the ship and
bridge builders,

Makers of No, 3 Cleveland pig iron for prompt f.0.b. delivery,
and also for delivery over the first quarter n? 1898, bave been

quoting 41s, 6d. Eor ton this week, but some of them, and also
most of the merchants, have not refused orders at 41s. 3d., and

| even at 41s,, owing to the fall in warrants. No. 1 is at 43s.; No. 4

foundry at 40s, 9d.; grey forge, 39s. 61.; and mottled and white
at 39s. 3d. The sitnation for producers of Cleveland iron is satis-
factory, as it has been all the year, their stocks are exceeding!
small, especially of No, 3 ; indeed it is stated on trustworthy autho

that in the whole of the Cleveland district the stock of this quali
in makers’ yards is not above 5000 tons, which is far below a fair
working stock, and it explains the difficulty that shippers have
had lately in securing prompt deliveries, vessels often having
bad to wait two or three tides before they counld get
their 8, Never in recent years, except daring the latter
part of the Darham miners’ strike of 1892, has there been so small
a stock as that now held, and the production still continues short
of the consumption. This week the output has been still further
reduced, as Sir B. Samuelson and Co,, Limited, at the Newport

Irnnwnrh, Middlesbrough, have had to blow out a furnace maki
Cleveland iron, the ] having given way. Shipments of pi
iron from the Cleveland district have slackened, not un_uuntimnt:ﬁ

price of Cleveland pig iron, as com

*Y | Tarbinia t

7 | ended September 30th was £52,756, an

|

Y | sum
ty | f.o.b, The Northumberland miners have determined to ask for a

account, however, thoogh the ports in the upper Baltic are closed,
but on Scotch account, this being a result of the recent bigh
with Scotch, duriog
which time the (Glasgow founders had to buy an enlarged quantity
of Scoteh, This iron is now being delivered, and naturally less
Cleveland iron is required, When the contracts now beiog fulfilled
were entered intrqmuﬂllnd iron was only 2s, 6d. to 3s. per ton
below Scotch, and that did not suffice to cover the cost of con-
veyance of the former to the Clyde. Now, however, the difference
is over 41., and Scotch buyers are operating more freely in Cleve-
land iron, The exports of pig iron from the Cleveland district
this month have reached 88,605 tons, as compared with 92,180 tons
last month, and 102914 tons in November, 1896, to 24th. The
stock of Cleveland pig iron in Connal’s public warrant stores on the
24th was 77,131 tons, a decrease of 950 tons this month.

While the producers of Cleveland pig iron are doing fairly well,
the sitoation with the makers of hematite pig is anythiog but
satisfactory, and has been so all the year, and the cost of pro-
duction, even under the most favourable circumstances, can hsrdly
be covered. For mixed numbers of East Coast hematite pig iron
403, 6d. is quoted, but 49s, 3d. is not refused, and this though
Rubio ore is advancing in value, With hematite at the above-
named price, makers cannot afford to give the figure at present
?uubm:l for ore, and yet this price does not pay the ore merchants,

ron producers are not prepared to give more than 15s, per ton for
ave Ruobio ore, but merchants have to quote 15s, 6d., and at
this they will make nothing, because they have to pay 9s. per ton
for the ore at Bilbao, and 6s, 6d. is the freight to the Tees or the
o. The difficnlty of carrying on the Bilbao ore trade profitably
has led some of the merchants to go ount of it, and devote their
attention to ores from other quarters, Makers complain very much
of the poor quality of the ore that is supplied to them, and it is
very seldom they meet with 50 per cent. ore.

So nneatisfactory is the hematite pig iron trade, that makers pro-
docing this description of iron would, as a rule, be glad to cease
its manofacture, if they could get supplies of Cleveland ironstone.
But this they cannot, as a rule, because the owners of nearly all
the Cleveland mines are themsslves gig iron producers, and it
would hardly pay them to afford facilities for other firms entering
into the competition with them for the sale of Cleveland pig iron,
it would certainly bring down the price of this, and what little
they would glin on the sale of the one would be lost on the pig iron.
Of course, the hematite pig iron makers go on producing though
they can realise no profit, as they wounld be ﬂntar losers if they
stopped furnaces altogether., The Normanby Ironworks Company,
Limited, Middlesbrough, which has had three furnaces in opera-
tion, all producing hematite iron, have changed one to ordinary
Cleveland, but they are part owners of Cleveland ironstone mines,
The stock of hematite pig iron held in Messrs, Connal and Co.’s
warrant stores is 51,602 tons, a decrease of 2178 tons this month,

The blast furnacemen of Cleveland are becoming rather impatient
that the three shift day is not yet adopted, but the cause of the
delay does not rest with the umglurarl, it is among their own
members, there being a considerable number of men averse to it,
as it will rednce their earnings where they are paid according to
the tonnage produced.

The finished iron and steel works are generally well employed,
and it is remarkable to find so much activity in the steel plate
trade when there are so many of the shipyards idle. Bat though
this is the case, there have recently been given out numerouns orders
for new steamers, and the builders have been ordering the plates
they will require. Among the orders given out are :—To Messrs,
William Doxford and Sons, Limited, Pallion, Sunderland, two
steamers of their torret deck " 300ft. and 335¢t, long u%
tively ; Tyne Iron Shiphuildinﬁoﬂumplny, steel steamer of 2540
tons gross for the Stag Line ; Ropner and Sons, Stockton, steamer
of 1950 tons for their own line ; Palmer’s Shipbuilding
and Iron Co,., steel steamer of 4280 tons gross for Mesars. R,
Alexander and Co.; C. S, Swan and Hunter, Limited, Wallsend-
on-Tyne, steel steamer of 3360 tons ; William Gray and Co.,
West Hartlepool, steel steamer ft. long, for Messrs., Sive-
wright, Bacon, and Co., of that port; Sunderland Shipbuilding
Co., steamer 400ft. luan{ur Mr. W. Lund’s Australian Line ;
Craig, Taylor, and Co,, Thornaby-on-Tees, steel steamer of 4360
tons So numerous are the orders booked, and so favourable
the prospects for next year, that the steel plate makers of this die-
trict have formed a ‘‘ring"” for the lation of prices, and
have fixed upon £5 10s., less 24 per cent, at works, as their official
figure for steel ship plates, but consumers are not yet prepared to
give that, The '‘ring” does not include the makers of iron
plates, but there are now scarcely any of these left. The quota-
tion for iron ship plates is £0 bs., less 24 per cent. f.o.t. Steel
ship angles are at £5 Ds.; and iron :hig angles £5 2s, 6d.; while
common iron bars are at £5 6s., all less 2} cent. f.o.t. Heavy
steel rails are at £4 103, net at works, and business is active,

The PParsons Turbinia C-nmptﬂuhu acquired thirteen acres of
land at Wallsend-on-Tyne, and the copper works of Messrs,
Mason and Barry, as well as a further area of ten acres on which to
erect buildings and plant for the construction of veesels of the
, the invention of Mr. C. A, Parsons.

The eighth annual report of the directors of Mesars. Dorman
Long, and Co., Limited, Britaonia and West Marsh Iron and Steel
Works, Middlesbrough, states that the profit for the year
they will pay to the
ordinary shareholders a dividend of 6 per cent. They wrote off
£10,000 for depreciation, and carry forward a balance of £15,478,
which is sufficient to pay another 2 or 3 per cent, Their girder
business bas increased so rapidly in London, that they have bought
untriﬁht the frechold yard which they held on lease, and have
leased another plot of ground., They have also extended their
engineering department at Middlesbrongh. Their works in all
branches have been fully employed during the year, and are likely

to remain so.

Mr. Walter Hudson, of Darlington, the president of the
Associated Society of Railway Servants, is a candidate for the
ip of the Society, as is also Mr, William Keel,

general secretary
of Middlesbrough.

The members of the Incorporated Association of Municipal and
County Eogineers—Northern Division—held a conference at
Sunderland on Saturday, and visited the works of the Wear Im-
provement Commissioners, including the new Roker Pier. They
also inspected the Borough Electric Lighting Works,

The Sonderland Exhibition of ]g}nﬂnuring Shipbuilding,
Mining, and Electricity was opened on Monday leF the Marq
of Londonderry, and has since been ly attended, 'I'he
exhibition covers over two acres of land. e main buildiog is
180ft. by 120ft,, and there are several smaller buildings. The
whole of the buildings are lighted by electricity by the Sunder-
land Forge and Engineering Company.

While the steam coal trade is becoming quieter, on account of
the slackening of the shipping demand, there is greater activity in
the gas coal industry, and the prices of the latter are tending up-
wards, as they are also for manufacturiog coal, the contracts for
the latter for next year's delivery being made at 3d. to 6d. per
ton more than has ruled for coal for the current quarter’s con-
ption, Best Northumberland steam coal is 83 3d. per ton,

further advance; they received 2} per cent. a short time ago.
Coke is firm at 13s, 6d, per ton, delivered at Teesside furnaces,

NOTES FROM SCOTLAND,

(From our own Correspondend.)

THE state of business in the iron and allied trades in Scotland is
not nearly so satisfactory as could be desired. There can be no
doubt that it is at length suffering severely from the effects of
the dispute in the engineering trade, and it is hoped by all con-
cerned that this matter may soon be amicably arranged,
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The pig iron warrant market has been depressed, and prices
have reached a lower level. Consumers find that their
wants are easily met, and there is comparatively little s tive
business done, Scotch warrants have been done from
453, bid. to 45s, 24d. cash, and 453, 64d. to 45s. 5d. one month,
There was no inquiry whatever for Cleveland warrants at the
beginning of the week, but subsequently a small business was
done from 4ls. 2d. to 41s, 14d. cash, and at 41s, 4d. one month.
Camberland warrants sold very slowly at 483, 844, to 48s, 14, cash,
and 48s. 3d. one month. For several weeks there had been
nothing whatever doing in Middlesbrongh hematite, but this week
a limited quantity changed hands at 48s, 1144, and 49a. for delivery
in one month.

The main element of stability in the market at prezent seems to
arise out of the continued heavy decrease in stocks in the North of
Eogland. The reduction of stock in the Glasgow warrant stores in
the week was only about 300 tons, but the total quantity re-
maining on hand is comparatively swall,

Since last report four furnaces have been put out of blast at the
Clyde Ironworks, temporarily it is understood, in order that some
necoessary repairs may be done. There are now 75 furnaces blowing
in Scotland, compared with 77 at this time last year, and of these
35 are produocing ordinary, 36 hematite, and 6 basic iron,

There is not much chaoge in the prices of makers' iron, but
the tendency as 8 G M. B, is somewhat lower. Govan and
Monkland, f.o.b. at Glasgow, Nos. 1, are qnoted, 46s, 34.;
Nos, 3, 4bs, 74d.; Wishaw and Carnbroe, Nos. 1, 48s. 6d.;
Nos. 3, 45s. 104d,; Clyde, No. 1, 50s, 34.; No. 3, 47s 3d.;
Gartsherrie, Summerlee, and Calder, No. 1, §le.; No. 3, 47s, 6d.;
Coltness, No. 1, 52s.; No. 3, 48s; Glengarnock at Ardrossan,
No. 1, 50s. 6d.; No. 3, 45s. 6d.; Eglinton, at Ardrossan or Troon,
No. 1, 47s. 6d.; No. 3, 46s.; Dalmellington at Ayr, No. 1,47s 6d ;
No. 3, 464, ; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 50s.; Carron
at Grangemounth, No. 1, 51s. 6d.; No. 3, 48s,

The demand for Scotch hematite iron is at present comparatively
slow, and there is considerably less of it being prﬂdncedp:hr:n Was
the case a few weeks nﬁ: The price is, however, nominally un-
nltakrf, merchants quoting 023, per ton for delivery at the steel
wor

The Scotch pig iron shipments are slightly better this week.
The manufactured iron trade is, if anything, rather quieter.
Makers bave fewer inquiries connected with the home trade, and
it would not be surprising were business to settle down a little
between now and the end of the year. Much will depend upon
the issue of the conferences regarding the engineers’ dispate.

Merchants report that the inquiry for steel is very semsibly
diminishing, and holders who have been anxious to realise are
reported to have done so within the last few days at somewhat
lower prices,

The coal market is in some respects in a better position than of
late. There has been a very decided npward movement in freights
to the Mediterranean, and althongh this is no doubt partly due to
a scarcity of handy tonnage, it has not been without a favourable
effect on the coal market, Someex rs indeed state that stocks
are abnormally heavy at Alexandria and eleewhere on the
Mediterranean, but'notwitbstanding this there is a decidedly more
bopeful feeling in the trade. The coal shipments from Scottish

rts show a inc axounting for the past week to

80,300 tons, compared with 170,041 in the precediog week
and 129 02) in the corrcspondirg week of last year. Tbe improve-
ment is well distributed over the ports both east and west,
Household coals for home use are_quieter owing to mild weather ;
the output of most kinds of coals ?n large and steady, yet prices
are upon a fair level. Main coal is quoted f.o.b. at Glasgow 7s.;
splint, 7s. 6d.; ell, 7s. to 7s. 8d.; steam, 8s, 3d, per ton,

WALES AND ADJOINING COUNTIES.
(From our own Oorrespondent.)

THE manager of an important group of collieries remarked to
me this week that the steam trade was passipg throogh a
trying time, and he was afraid that the cause must be attributed
in a la measure to the injadicious action of colliers, in suggest-
ing a ‘' stop week " as a cure for the occasional slackness of busi-
ness, ‘' Poor fellows,” he added, '* they have seen now the result
of stop weeks.” Ol late, work has been very uncertain in many of
the steam collieries, Merthyr Vale, which as a rale is carried on

with a deal of regularity, has been very stagnant, so too
Plymouth collieries, which bave able and vigilant representatives
at Cardiff. 1 might go on specifying a long list, but theése are
illostrations,

Anotber factor, too, in the dull times, in addition to the action
of the men in driving away tonnage, is the fact that at this
junctare generally e is rather quiet, on account of contracts
runoing out, and new ones being entered upon. Very probably a
little more brickness will be experienced shertly, as a number of
Cardiff steamers engaged in the South American trade are
u:xoohd on their homeway journey.

few substantial cargoes were dispatched from Cardiff at the
close of the week, and this gave a little animation; 4800 tons
were dispatched to Rio, 7000 tons to Port Said, 5400 tons to
Colombo, and 4000 tons to La Palmas. Mid-week there were also
a few substantial consignments, such as 5700 tons to Monte Video,
and 4150 tons to Brindisi ; but the majority ranges comparatively
low. One consignment left Newport, Mon., on the 23rd, 4700 tons,
for Brindisi.

[ am enabled to put on record one contract entered into with the
Khedive of 20,000 tons, obtained by Milburn and Co. The price
is stated to be 164, 7d., c.i.f.

At the docks, Cardiff, on Satarday last, it was stated that ton-
nage had coms in agaian very slowly, and business accordiogly in
steam coal was restricted. Inquiries both for prompt and futore
deliveries were quite up to expectation, but the drawback was
the abeence of steamers, and it was noticeable that, notwith-
standiog the phenomenal ra‘es running to all ports in the Medi-
terranean, tonnage was ‘‘snapped up" eagerly whenever possible.
Some idea of these freights is worth giving. A boat was taken on
Saturday for Leghorn at 10s. 3d., three were fixed for Genca at
93, 9d., and one small steamer for the same at 10s, These rates
are stated to be the highest recorded for years, and are about
llinnglszt; the quotations which ruled for a time during the depression

This week foggy weather has settled down on the Bristol
Channel, and this has not improved conditions. The latest report,
Exchaoge, Cardiff, was that the demand for all kinds of coal was
indifferent, and prices for prompt shipment difficult to maintain.
Closing prices were as follows :—Best steam coal, 10s, 6d. to 10e. 94.;
seconds, 9s. 3d. to 9a. 9J.; dry, 9. to 9s. 0d.; special small, 63, to
6s. 3d.; best ordinary, 5s. to bs. 3d.; seconds, 4s, 9d.; inferior,
including drys, 4s, to 4s 3d.; best Munmun:inhim coal, 9s, to
94, 3d.; eeconds, 8s, 74d. to 8s. 94.; best house coal, 10s, 94, to
11s ; seconds, 9s. 9d. to 10s ; No. 3 Rhondda, 104, 6d, to 10s. 94, ;
brush, 9s. to 9s, 3d.; small, 7s. 6d. to 8s.; No. 2 Rhondda, 8s, 3d.
to 8s. 6d.; throogh, 6s, 9d. to 7s.; small, 4s. 6d,

Swansea coal trade last week was tolerabl good, and some of
the collieries showad an increased output. is was the case at
Birchgrove. The Foxhole collieries too are very busy. With the
exception of the old Birchgrove, most of the collieries bave a fair
measore of activity, and winter business is opening well, though
Enunlly, over the whole district the mildness of the season has

ld adversely on house coals,

Swansea coal prices are firm, and in some cases show an improve-
ment. The following are the atest quotations:—Anthracite: Best
F‘irggiran, 11s. to 1ls, 6d.; second quality, 10s, to 10s, 6d.; ordinary

e, accordiog to quality and selection, 9s. to 10s,; small rubbly
culm, 4s, 3d, to 4s. 6d, Steam coals: Best, 9s. 6d. to 10s, 6d.;
seconds, 81, Gd. to 9s. 3d.; bunkers, 7s. to 7s. 6d.; small, bs, to
5s. 6d. House coals, No. 3 Rhondds, 10s. 6d. to i1s.; through,

8s, 64, to 9a, 64.; small, 7s. 9d. to 9s. 61.; No. 2 Rhondda, 8s, 9d.
to 9s,.; through, 7s. 3d. to 7s, 9d,; small, 53, 3d. to bs. 94.; cash
thirty days.

Patent fael is somewhat depressed in the Cardiff and Swansea
districts, Swansea shipments last week were under 6000 tons.
Prices remain. Coke is in good demand at list prices, and in pit-
wood sales have been effected up to 17s., arrivals haviog been
scant,

The iron and steel trades remain tolerably buoyant, and I hear
that very large consignments of ore are coming in, leading to
the impression that ironmasters are expecting a continuance of
activity.

The Dowlais ** Big Mill " has been working throughout the week
without the slightest hitch, and the quality of tin bars turned ont
is reported as uniformly good. Ia proof of the pressure at
Dowlais, half a tarn of overtime was worked last week each night
in ;ll the mechanical departments, and full time in all the mills
and forges.

The Cyfarthfa Works are busy on rails and bars. Inthe Swansea
district the steel works throughout the valley are active. At
Briton Ferry the make of hematite pig iron last week was larger
than in any of the preceding weeks 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 this neighbourhood are idle,
but in the Llanelly district 1 am glad to record a settlement of the
strike. A settlement was brounght abount last week, and now the
three works are ?ing on briskly. The imports of pigiron into
Swansea last week amounted to 2363 tons, iron ore 2940 tons, and
98 tons of steel blooms from Sweden.

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

On 'Change, Swansea, mid-week, it was reported that pig iron
bhad been stroggling throoghout the week, leaving off slightly
weaker than at my last report. Consumers are said to bave com-
pleted requirements for the year, and would wait to see what
would turn up. One idea was, that if certain trades succeeded in
getting shorter hours, other trades might follow, so it would be
wiser to wait developments,

Latest quotations are as follows:—Glasgow pig, 483, 4d.;
Middlesbrough No. 3, 41s, 104d.; hematite, 483, 91.; Welsh bars,
£5 10s, to £5 12s, 6d.; sheet iron, £6 bs. to £6 7s, 64.; steel,
£6 bs. to £6 7s.; steel rails, heavy, £4 7s. 6d. to £4 10s.; light,
£5 Ts, 6d. to £5 10s.; Bessemer steel bars, £4 2i; Siemens,
£4 23, 64. Tin-plates, Bessemer cokes, 9s, 74d. to 9s 91 ;
Siemens, 93, 9d. to 93, 10Ad.; ternmes per double box, 28 by 20,
17s. 3d,, 17s. 9d., 183, to 2ls.; best charcoal, 10: 6d. to 124, 6d.
Block tin, £62 175, 6d, to £63 33, 9d.

Sir John Jones Jenkins, Swansea, is stated to have said that his
company—the Rhondda and Swantea Bay Railway, of which he is
chairman—and the Taff are making arrangements for a through
route vid Treherbert between Swansea, Cardiff, and Newport.

As intimated lately, the preparations for next session in the
form of railway Bills are weighty ones. As 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 bronght will have a busy 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

E.:rnpr;hnhlu. The only dock for which powers are sought is the
indeor,
Barry Railway Company is to make another attempt to obtain

powers for constructing an independent line between Cogan
and Cardiff. Another important scheme is a continuation of
the Bul;lz directors’ efforts to reach the Monmounthshire coalfield,
from which now the shipments are taken by Cardiff and Newport.
Under powers obtained in 1806 they are now constructing a line
between St. Fegan's and Penrhos Juonction, which will pot them
in connection with the Rhymney at that point. They will now
seek powers to make a short line which connect the Brecon
and Merthyr line with the Rhymney. If gained, this will enable
them to touch the coal of the Rhymney Valley, particularly from
the Powell Daoffryn colliery, and the Rhymney Iron Company’s
colliery at Bargoed. I note that the Brecon Railway Company is
aiming at the same thing,

The Cardiff railway projects are the abandonment of the line to
Funtgpridd, and instead to make a line from the eastern end of the
Roath Dock, running powers with (Gireat Western Railway from
Roath, and independent lines from Pontypridd to Aberdare and
Mertbyr Tydvil. The jonction with the Taff Vale at Treforest,
which was part of the original Bill, is to be retained. The Cardiff
Railways—Bute—propose also to close the Gl!amorgan and Aber-
dare canals, and abandon except from Melin Griffith to Cardiff ;
but to retain all the water rights and certain other powers of the
companies, though provision is made for their dissolution. Runniog

wers are sought on the Taff Vale, Rhymney, Great Western,

orth Western, and Barry, An increase in the number of Cardiff
railway directors is also sought, as well as power to divide the
stock into preferential and deferred.

A leading feature also is sidings to the Albion, Dowlais-Cardiff,
Penrhiwciber, Nixons, and Harris's Navigation Collieries,

I shall notice these and their important connection later on.’

I expect daily to hear of the settlement of the Abernant strike,
Prospects are favourable,

NOTES FROM GERMANY.
(From our own Correspondent.)

IN the iron - produciog districts here the position shows no
appreciable charge since former letters. The tone generally is
firm ; here and there orders are reported to have been cominyg in
more frecly; as a rule, however, the business done is rather
moderate, and the condition of prices has not improved,

The Silesian iron trade has been active in most departments,
f:f&h work comiog to hand pretty regularly; quotations remain
stiff.

Employment and demand in the varicus branches of the
Rhenish-Westphalian iron industry have been comparatively satis-
factory during the week now past, there being generally a elight
tendency towards improvement perceptible in the local trade.

Oa foreign account only a moderate business is being put through.
Regarding the different sorts of iron, there has been no charge
reported since previous weeks ; pig ironis in pretty strong request
and so is malleable iron; prices thow a fair stitfness. German
Bessemer is quoted M. 62 to EdFP.t. at works ; foundry pig, No. 1,
M. 67 p.t.; No. 3, M. 60 p.t. Forge pig, free Siegen, El o8 p.t.;
iron for steel making, M. 60 ; basie, }E €050 p.t. In billets a
healtby eort of business is generally done ; raw bars in basic are
quoted M. 84 p.t.; billets in basic, M, 9450 p.t. Blooms were a
tritle weak jost now, qnotations for Rhenish-Westphalian sorte
hnrinﬁnalnwly decreased on M. 86 and even 85 p.t.; Siegerland
sorts, however, are firmly maintained on M, 90 to 91 p t,, thanks
to the Siegerland Union of Puddling Furnaces. In spite of the
low pricee for blooms, which in many cases scarcely cover the
costs of production, the amount of orders booked is much smaller
than might be desired. Prices for light section rails have, accord-
ing to the Rhenish- Westphalian Gazette, been moving downwards
during the past few weeks, and are at li-rmant standing at M. 100
r t. and below, This decrease may partly be accounted for by the
act that American light section rails were to be bought in Antwe
at much cheaper rates than the Rhenish-Westphalian works coul
afford to take. The activity of the girder mills is fairly satis-
factory, considering the time of the year: M, 105 is the basis
quotation, which is likely to be well maintained throughout the
winter. Bars remain neglected, buyers showing but little con-
fidence in the future ; although the forming of a Bar Convention is
generally considered as being sure to take place, nothing definite

—

for gird

attended ; large lots of scythes have remained unsold.

The business in Austrian scythes, sickles, &c., to Bulgaria,
likewise, been a lively one, but, owing to a bad harvest, a
considerable nuomber of the scythes and sickles that were
imported have not been sold an
dealers,

common forge pig, 52f, to 68f, p.t.

No. 2, 140f, to 142.; No. 3, 150f. to 152-50f. p.t.
export cost 150f. to 152-50f. p.t.; steel rails, 105f. to 110f. p.t.

rhu, however, been done in the matter yet. The recent bearing

of the Pig Iron Convention, which refused to agree to a bounty on
export unless all the iron and steel producers have joined in a
syndicate, will most likely induce the different parties to come to
an agreement before long, and this would be decidedly beneficial to
th:gar trade, and also to other branches of the iron industry, where
the nnderquoting of the different works prevents a sound business,
There is much life stirring in the railway and engineering line, and
employment is likely to remain brisk for some time ahead. Several
orders for all sorts of railway requirements, such as tires, fish-
plates, rails, steel springs, &o., will be given ont within the course
of the present month. According to a note contained in the
Rhenish- Westphalian Gazette, the endeavours to form a Wire
Nail Convention ap to, have been pretty successful, the
difficulties which h:;a I::ithortn pra;anhd d.:l. ment b;ttwhun
the parties concern aving one by one disappeared, and there
are now bot a few works that remain somewhat obstinate in the
matter. A syndicate has long been looked upon as the only
means of improving the conditions of this long-neglected branch of
the iron indpuntry, regulating the demand as well as the

However, if the endeavours of the leading parties meet with a
steady resistance, one need not be astonished if they finally cease
to take an interest in the matter. The question is whether the
raw and malleable iron conventions will put up with these con-
tinual rebuffs, One means to punish, as it were, the refractory
mills would be the refusal of the bounty on exports of wire nails.
The granting of this bounty is one of the principal conditions for
the formiog of the Wire Nail Convention, and therefore of some

importance,

I'ne business in coal in Rheinland-Westphalia and Silesia, as
well as in the Saar district, is animated, and consumption in
many instanc3s exceeds the output. Prices are extremely firm,
The Government colliery, Kinigin Liounise, has raised the prices for
coal and coke 20 P p.t.

To judge from the accounts that are given of the Austro-
Hungarian iron industry, the position in some branches appears
to be changing from bad to worae. Merchant iron, for instance,
is showing an increasing weakness, and some of the smaller bar
mills have been compelled to reduce their output. The demand
ers and structaral iron has, of course, shown a falling off
recently ; but there is quite a fair business done in the railway
department, orders coming to hand pretty freely. Prices are the
same as previously quoted. At a general meeting of the Austrian
Scythe and Sickle-makers it has been stated that in 1896-97 the
business in scythes has been rather unfavourable.

In Rossia, which is the best place of sale for Austrian scythes,
the markets in Irbit and Nischni-Novgorod have been but 'llll!l::lllr

n the

Wolga and Don district, likewise, consumption has been very

limited on account of unfavourable barvests, In the South
(Caucasus and in the districta about Moscow the business in scythes

bas, however, been pretty active. To Poland and to the Baltic
provinces a moderately good trade was done ; Belginm and France
have only bought small lots, while Italy consumed a fair quantity.

bas,

fill the stores of the larger
Demand on the Belgian iron market is lively and the works are

well engaged ; so that, if prices were a little less inclined to give

way where a contract of some weight is in question, the position of
the Belgian iron industry might be considered com ti'rnlg good,
Official quotations are :—Lu:amhnﬁ foundry pig, No. 3, 60f.;
erchant 1ron, f.0.b, Antwerp,
No. 2, 131-25f. to 133f.; No., 3, 136 26f. p.t.; the same Belgian

stations ; No. 2, 132-50f, to 135f.: No. 3, 137-50L p.t. Girders,
f.o.b. Antwerp, are

q;outud 131 25f. to 133f. p.t.; the same free
‘50I. to 135f. p.t. Iron plates for export.

Balgian stations, 132
Steel plates for

A strong tone prevails on the Belgian coal market, owing to a
vigorous demand that comes in for all sorts of engine and house
g;:mL The collieries of the L. tge district have raised their prices

. Pota

AMERICAN NOTES.

(From our own Correspondent.)
NEw Yorg, November 17th.
All commercial factors are stronger,

Heavy exports continnue,

Jobbers are crowded with shipments, Qaarantined cities in the
Southern States are now ope
5,500,000 bushels,

ned, Wheat exporis last week
against 3,325,000 same week a year ago. Cild

weather has stimulated a demand for goods, Raiilroad earniogs

show a steady increase, The baoks have a plethora of money.
The production of pig iron has increased from 164 000 tons, July

lst, to 213,000 tons a week now, which is 4000 tons per week under
the highest prodoction ever reached. Despite this enormous

duction stocks are steadily declining, On June 1st stocks were
1,067,252 tons, on November lst, 753,637 tons. There is a heavy

consumption, and next year's requirements will probably greatly
increase,

Prices are somewhat easier just now, but there 18 nothiog
to prevent a sudden advance under the appearance of a vigorous
demand. Pig iron produclion appears to be increasing, and the
bighest limits bave probably been passed this week. Biliets are in
beavy demand at one or two mills, A¢% all others, the reports are
that there are no inquiries. Prices are firm at mills, but nsers of
billets are not disposed to buy at any price. They are waiting for
the revival of the winter and spring demand, which usually shows
iteelf about December. The bar mills and sheet mills throughout
the United States are all doing fairly well, and by next month
buyers will have their orders in for winter and spring delivery.
Prices for bars and sheets are noticeably weaker than in O :tober,
when so much businees was placed. Orders for freight, pasteoger,
and beggege cars are now coming in, and if they continue to be
ordered it will have a marked inflaence on the iron trade. The de-
mand for boiler tubes is very active, and boiler plate is alsoin active
requect, Plate iron and steel requirements contioue to drop in,
the lutest large order being for H000 toms., Steel rail orders are
coming along better, and prices are very firm. The iron and steel
buyers are not anxious to place orders at once, desiring to get a
better view ¢f the probable winter requirements. General buosi-
ness is conservative in volume, but the general conditions point
to an active winter, The experience of the past five years has
made buyers and sellers more cautions, The banks have plenty

of money, and failures are fewer in number.

NEWPORT HARBOUR COMMISSIONERS'
WEEKLY TRADE REPORT.

OWING to the scarcity of tonnage, steam coal is quiet ; prices a
little easier. House coal is in good demand, with prices firm.
Steel and iron works are well employed. No change in tin-plates.

Coal : Best steam, 9ai.; seconds, gs. 93.; house coal, best 1ls.;
dock screenings, 6s. 9d4. to 63 ; colliery small, Bs, to 5s, 3d.;
smiths’ coal, 63. 6d. Patent fuel, 10s. Pig iron: Scotch warrants,
45s. 1d.; hematite warrants, 47s. 10d, f.0.b. Coamberland ; Middles-
broogh No. 3, 40s. 9d. prompt ; Middlesbrough hematite, 483, 9d.
Iron ore: Rubio, 14s, 3d. to 14+ 6d.; Tafoa, 13s, 3d. to 13s, 94.
Steel : Rails, heavy sections, £4 bs. to £4 7s, 6d.; light ditto,
£5 De. to £5 7s, 6d, f.0.b,; Bessemer steel tin-plate £4 24.;
Siemens steel tin-plate bars, £4 2s. 6d.; all delivered in the
district, cash, Tin-plates: Bessemer steel, coke, 9s, 9d.; Siemens,
coke finish, 10s. Pitwood: 16s, 9d. to 17s. lLondon Exchange
Telegram : Copper, £48 8s,; Straits tin, £62 15s, Freigh
advancing and very firm,
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THE PATENT JOURNAL.

Condensed from ** The Illustrated Official Jowrnal of
Patents."

Application for Letters Patent.

e ‘l’hn.nlgmﬂnnlgl:;‘hm ""communicated ' the
DAme address communicating are
printed in italics. -

10th November, 1897.

26,188, BSroves, T. Fletcher, J. Neil, and Fletcher,
Russell, and Co., Ltd., Manchester.

26,180. CestRiFUGAL Macmixes, A. M. Stuart,
Glasgow.

26,140, GorrErivg Macmine, R. Plumber, Parls.

26.141. BattEx-F1xiNo Cramp, A. Matthews, Northum-
berland.

76,142, Fire LioaTERs, J. Guest, Leeds.

26,148. Non-pUNCTURABLE PnEvsaTIO TiREs, G. Ellis,
Rochdale.

26,144, INncusaTOR, E. Fitre, Brussels.

20,1456, Quipine BrINDLE-DRIVING Baxps, J, Boyd,
Shettleston, N.B.

26,146. MozzLg, 8. Osborne, London.

26,147. MantiNt Fing-anms, F. Greener, Birmingham.

ﬂ.iil:.' Egm for CasTiNG Bars, A, E. Heckford, Bir-

26,140, CoLLAR, J. Greaves, Belfaat.

26,150. Provon, F. Baumann, Berlin.

26,151, Provon, F. Baumann, Berlin,

H%ﬂ. Doors inr Rarnway Carriaoes, J, Beotson,

SGLI‘EE PweumaTic Boor-rhek, T. G. Stevens, Green-

the, Kent.

26,1564. AvromaTic Boor-trek, T, G. Stevens, Green-
hithe, Kent.
lﬁi.d Siexarrine, W, J. Featherstone and T. Pratt,

on.

26,156, Wispow Sasa and Fraux, B. Crowther, Bir-
mingham.

20,157, RuseEr Tires, F, G. Heath and G. F. Baylis,
London.

20 IE‘EI:El Currivarors, E. H. Nicholson and W, Mather,

on,
20,150. Unx Tars, W, H. L. McCarthy, Walthamstow,

Essex.
Covers to WaeerL Rims, J. Adair,

£6,160. SpoURING
Bristol.

26,161, Mopavarns, G. Townsend, London.

26,162. Borries, A. Plath, London.

20,168, KvorTEr MecraNIEM, T. Measures, London.

N. Fooks,

26,104. UnpErRoaRMENT for CmiLDrEN, I,
London.

26,105. Braxes, L. H. Flory, London.

26,166, Matca Box, W, E. Postlethwaite, London,

26,167. GARDEN-CULTIVATING APPLIANCE, G. W. Shaller,
London.

26,168. Prrves, J. H. Button, London.

26,160, Driving Gear, E. R. Roche, London.

26,170. Corr Yary MaT MaxvuracTurg, R. E. Evenden,
London.

26,171. Brake Ser, A. W. Gamage, London.

20,172, PrEPArRING Oxavric Acip, M. QGoldschmidt,
London.

Hﬂ' Biscurr for Doas, J. W, Hill, 8t. Leonards-on-

lTLﬂHlm - ogLYCERINE Exrrosives, C. E. Bichel,
on,

20,1756, Bream Exoixes, U. A. Chauveau and L.
Guichard, Westminster.

26,176. Havrooxx Comrouxps, J. C. Mewbumrmn. —
(Chemische Fabrik von Heyden Gesellschajt wmit be-
schrimlter Hoftung, Germany.)

26,177. Locks, J. B, Chancellor and 8, W. Lewils,
London.

26,178, Swerrino Macuines, C. Walkden, London,

Hﬁ::l BELr-FasTENING Dress Hoox, E. Ramasso,

on,

26,180. OrNAMENTATION of WRiTING CasEs, O, Chivers,
London.

26,181, GarpEN ImrreMmesT, G. D. Howard.—(#. W.
McComas, United States )
Eﬂi‘lﬂ!. Pexs, J. W. Milligan and J. Clement, Birming-

26,188, Smoxs, H. E. Randall and B. Sugarman,

on.
20,184. Creanine Correr, D). A. A. Frister, London.
26,185, CycLE SUPPORT, W. H. Sykes, London,
26,183. Bomrine Toors, A. Ullrich, London.
26,187, IncaNDEsCENT LaMP FiLaAMENTS, A, F. Woodley,
London.
Eﬂ.IldEB. Gm]":mnns, H. Straus and F. W. Reynolds,
Vo
20,189, Hor-waTER BorTLEs, E. Waldper, Liverpool.
20 190, Srectacies, J. Gorst and T. Glazebrook,
Manches er.
20,191. DeoporisiNg Farry Busstaxces, C. Culmann,
n.
20,192. Firino Mecuanism for Gows, J. C. Thompson,
iﬂndnm
26,193. BecuninGg Pepar AxvLes to Oraxks, G. P. Mainp,
London,
20,194, Propvcise Lint BumstituTe, F. L. Roeckner,
London.
26,105, BrooL-prAKING Device, R, Clad and E. Schrabel,
London.
106, TreaT™ENT of Ores, La Compagoie de Métal-
urgle Générale (Socitté Anonyme), London.
107. Punoroerarmic RoLLer Brixp Saviters, B.
. Horton, London.
26,108 Bmow Case, J. B. Pickford and The National
Bakery Company, Ltd., London.
26,199, lanrriva Device, H. H. Lake.—(C. P. J.
Clement and H. von Krohn, Belgiwin.)
26,200, INCANDESCENT GaAs 'Bunum. R. T. and J. G.
Glover, London.
26,201. CvoLe Winos, H. 8. Purkis, [lford, Essex.
26,202, IxcanpESCENT MaxTLES, A. Martini, Loudon,
Hmm H. A. Fleuss and H. Heaton, jun.,
n.

26 204. MaxUFaCcTURE of MatcH - poxes, T. Bishop,
London.

26,205. Tuees, W. Wilkinson, London.

26,206. Guw SioaTs, A. Weston, London,

Mﬁﬂ,:. dﬁmmun for PrinTERS" RoLLERS, T, Greaves,

26 208. PrnoroaraPHIC PrIxTiNG Frames, C, A. Mec-
Evoy, London.

nlm. FasTENERS for Winpow Basues, W. 8. Craster,

26,210. Game, W. J. Garnham, London.
26,211, Inx M. Wright, London.
20,212, Bcissors, A. Bradley, London.
26,218, RaiLway Caairs, A. Tuck, London.
20,214, Basm Fastenens, J. B. Meeson, London.
26,215, Cvcwes, A. R. Wintle, London.
20,216. Music Stanp, G. Head, London.
217. ArpPaBaTUS for AbpveErTIBING, J. Warrick,

on.
218. Craxk Mrouaawimsum for Verocirepee, [. Rees,

Om.

26,219. WazzL Trres, A. O. Thomas, London.

26,220. CvcLE BEaT PiLLar, The Garrison Cycle Co.,
Lh:l'... and J. Brennand, London.

11th November, 1807,

20,221, ScrEw-curTing Dig, W. B. Lake and E. F
Elliot, London.
222. Cyorx Tires, H. 8. Stewart, London.

26,298. PexciL SHArPENER, J. Boylan, Bradford.

26,224. Lapizs’ Har Caton, J. M. 8im Elgin.

20,295, E‘rl:]u Brakg, R. F. Drury.—(G. M. Doncaster,
Germany.

20,220, Crzarivc Steer Wing, T. P. O. Yale, Btockton-
on-

20.227. Rorary Power, E. Bryan, London.

20,228, BrovoLe A. E. Bchurr, Siden

26,220. Ovore Brakg, F. F. Yeatman and W, ovan,

26,280, DRriLLiNG Macmrve, E. Atkinson, Acerington.

r

iﬂﬂ ; Avrosmartic Joint AIr Tuse, H. and G. Garduoer,

O,

26,282. Haxp WinnavuaARD for Cvcurs, E. O. Brown,

Bournemouth,

96.288. SyrmoN Frusmiwa CisTery, W. Deeley,

Birmingham.

26.284. Atracming OrRNAMENTS to Prevones, G, F. Hall,

Birmirgham.

26 285. Sasu Bar for BxvrigaTs, J. H. Deam, Wolver-
hampton.

26,286, Isvavin's Cuarr, W. Whitehead, Manchester.

26,287. Cvoue Braxe, R. Yourger, Newcastle-on-Type.
£6,288. Loows for Wravixe, R. Whitcheed aud J.
Muskett, Manchester.

26,280, Basn Fastener, T. M. Turner and T. Hurley,
Lelcester.

26.240. WaseL Tires, A. Dugdale, Manchester.

£6,241. Wispow Buixps, T. M. Grant, Glasgow.

26 242. Spcvmina Cycore Seinpres, J. W. Nesham,
Stockton-on-Tees.

iﬁm. Froor for Cemext KiLns, L. Tebbutt, Com-

!ﬁ.EH.E?‘..mHTIHn Sarery Lamres, T. Ingham and H.
Davis, Derby.

20,245, CycrLe Gear Case, W, Bykes, Horbury.

20,246, Cuancinag Prates in Camenrar, W. A. Virel,
jun., and W. Eyre, Glasgow.

26.247. Propvciso Lustrous Ervecrs, W. G. Heys.—
(H. David, France.)

20.248. SmarL-ArMs, R. W. Howe and G. H. Smith,
London.

26,249. Rack PurLizy, E. A. Allen and G. E. Carter,
Birmingham.

26,250. Ozone PreraraTions, J, H. G. Winckler.— (6.
A. Spranger, ﬂtrmnny.i

26,251, Bror Cock for Liguips, F., Makin, Ashton-
under-Lyne.

26.252. Driving Mecuawism for Cvonms, A. Bodeker,
London.

26.253. OreNiNg Boxes. F H. Weight and H. C. E.
Wood, Birmingham.

26,254. Hivokp Box Lip W, Lowe, Birmiogham.

26,255, CraNK Driving M.s uanism, W, J. 8. Btrar ge,
Coventry.

20,256. Exverore, A. T. Wilmot, London.
26,257, PHOTOGRAPHIC APPARATUS, N.
(Fabrik Photographischer Apparate

Formals R. Huttig and Sohn, Germany.)
26,258. WaTER-cLO8ET, C. Greenhalgh, Manchester.
26,250. PrerariNo Tonacco, F. J. Kidgell, Norwich.
26.260. FoorresT for Cvcues, W. 8. Howell, Birming-
20,261. Taraers, R. Bostock and F. A. Cheetham,

Halifax,

26.262. Eartaexwane Pire Joixt, J. J. Green and C.

L. Btiff, Halifax.

26,268. CyorLx Brakes, J. Wakefield, Nottiogham.
26,204. Atracnine Tires to Waeers, J. E. Rogers,

Birmingham,

26,265. Piry Winpixo Macmiwes, A. W. Metcalfe,

Belfast.

23,266, Praxorortes, J. Owles, London.

26.267. Tine Covens, W. A, Griffiths, Birmingham.
26.268. Pamnt, W, N. Hird, Keighley.

26,269. Propucina AcervLExE, G. E. Arkell, J. W,

Bailey, and J. Clapham, Eelgh]ag.

26.270. BurPoRTING nTe, G, H. riurlaby. Torquay.

20,271. Kerries, J. R. S8yvret and C. O. Hales, Bt.
hrahduu. Jersey.

| 26,272. Tire VaLves, T. Law, Wolverhampton.

26,278. Steam GeEveErAaTORS, D. Macdonald, G ;

26.274. Tramoar Device, J. Relnsch and J. Habenicht,

Glasgow,

26,275. Lockimwo Bour, H, Daslmans, Portland.
26.276. Drivivo Gear for VeErocirepes, B F. Bparr,

London.

26,277. Creaxixa Wire Rops, F. Hill, London,
26,278. Roorixo Tives, F. Latham, London.

20,270, Formiva Loop Croth, T. Hyde and M. Hodg-
son, Burnley.

Browne.—
auf Actien

26 280. FenpEr Surport, E. Taylor, Birmingham.

26 281. PrinTixa Desions, A. J. Boult.—(F. 4. J.
Gasse, France.)

26,282, Door Looks, W. B. Bust, London.

26,288, Name PraTes, F. W. Willett, London.

26.284. JoinT for TosvLAR CyvoLE Frames, J. V. Pugh,

London.

26,285. Buoxs, A. C. Zapato, London.

26,286. CircUuLATING WATER, H. Schofield and O. P.
Macfarlane, London.

26,287, Maxiva Paxwrs, J. N. Mitchell and W. Morrison,
Glasgow.

26,288, WaeeLs, J. Patterson, Glasgow,

26,280, Cowrs and VEsTILATORS, T.
Glasgow,

26,200. Irow, R. and J. Miller, Glasgow.

26 201, BarLws, R. Rigg, Gla=gow,

Eﬁ.w Essgxces, R. R. Bell and A. C. Butler,
G w.

26,298. TorLer Mirrors, H. and C. E. Brassington,
London.

26,294. ApvErTIsiNG TarveTs, F. Blenkins, London.

26 295. Foa BSioxarLriNvo on RarLwavs, J. Bmith,
London.

26.£96. HoLpers for Evectric Lamps, A. Campbell,
London.

20,207. Pixs, A. 1. Wilson, London.

26,298, Tires, W. Wood, London.

24,200, Becurivo Hare, E. Johnson, London.

26,8300. Vesszis, J. Wecer, London.

26,801. Burwenrs, W. R. Comings, London,

26,802. Umererras, J. J. E. Pauncefort and D. Alex-
ander, London.

26,808. Transrort of Essences, &c, E. J. Boake,
London.

20 304. Wixpows, A. Ansell, London.

20,805, Avromatic Graly PropuverioN, J, Bleeman,
London.

26,806. Switoning Gear, The British Thomsen -

Drummond,

Houston Company, Ltd, and H. M. Hobart,
London.

26,807. IoxtTiNG DEvicE, W. Rafeland C. G. Knoerzer,
London.

26.808. Crosino Jamrs, Betts and Co,, Ltd., and W.
Nimmy, London,

26,809. Pomes, A. Haohn, London.

26,310. Boxes, B. J. Diplock, London.

26,811. Farrics for INCANDESCENCE MANTLES, J. Jang,

on.
26,812, Gﬂnn] L. Gillrath, London.
26,313. Fiues, F. B. Moore, London.

| 26,314. Pressep Desions, W. P. Thompson.—( Weisse

and Co., Germany.)
iﬂﬂlﬁ, RTuvum Sexp from Ramsins, J. G. Gibson,
il
26,816, r, G. Westinghouse, London,
26,817. Hyvoravric PomriNg ArraraTus, . Westing-
house, London,
26,818. Actuaring SBarery GEAR, J, C. Etchells,
Manchester.
26,819. Tines, P. E. Dowson, Manchester.
26,820. Povcaxs, C. Parker, Manchester,
26,821, Kni¥e CrLeaxxr, G. H. Hill and H. J. Hobson,
Birmingham.,
26,322. Pacxino Cases, T. K. and L. Mllman, London.
26,323. Bary Brarivos, C. H. Poits and J. Forster,
London.
26,924. Bunsex Borxers, A. J. Boult.—(@. Barthel,
Gfermany.)
iﬂ:i::. .m;mr_m Gas, A. J. Boult.—(F. Alexandre,
nee,
26,826, Cvaxipes, D. Lance and R. L. E. de Bourgade,
London.
26,827. RarLwav PerManeNT WAy, M, Lowis, London.
24,828, Fire-Anms, F. Sawyer, London.
26,829. Brorrine ArPamraTUs, B. J. B. Mills.—(F.
Movlard and J. Guny, France.)
26,880. Dmscmanox of Asaes, G. H. Robinson,
on.
26.881. PrevesTiNg Borrie ReriLuing, F. X. Clouet,
London.

20,332. Eiectric Canie Jomsmine, H, E. Menier,

on.

26,838, Messaocr Truwemission, J. A. L. Dearlove,
London.

206,884. ComrosiTion, H. H. Lake. —(0. Leproux,
France.)

20 835. Brackems, C. Erber, London.

26 880. Avromatic Gas Lamre lasimion, F. Delmel,
London.

206,337, Raxox-riNDER, 8. Bouverie, London.

20,888, SimerraseovsLy Lockixa Doors, E. Wright,

London.
26 880. Prcrure Corp Horpems, G. W. Wheeler,
London.
26 340. SvrrLyvisg Beer, C. H. A. Hormann, London.
Eﬂﬂlh FPunoroarare Macmixes, W. J. H. Jones,
ndon.

96,842 Nxwsparers. H. Thomson, London.
26,248, Firamexts, H. 8. Maxim, London.

12th November, 1807.

26 844, ProrecrivG TiRes, H. M. Rogers, London.

26 845. Timres, F. D. C. Strettell, Bristol

26 846, Lockiva Carmiaae Doors, H. 1. Brandreth,
London,

20,847, Tummng, W, Gallimore, sen., Leck, Staffs,

20 848. Tings, J. Pollock, London.

26,840, Broem, F. W, Bills, Birmingham,

20,850. Door, F. Griffiths, London.

20,851. PrevEsTING AccipENTS in OrExixa BorTLEs,
J. E. Burridge, Barcombe, Bussex.

26,852, Crommixa, E. J. A. Babbage, Plymouth,

20,858, Wnerrs, A. A, Vérel, GIIIT::'.

20,854. Wagox Curp, J. Gill, Outwood, near Wake-

field.

20.855. O1L Lamrs, B. W , Norfolk.

26.856. Liguoms, J. Webster and T. Leatherbarrow
lenrg:ol.

20 857, BrovorLe Braxe, H. E, Defty, London,

20,8568, Wearaer Szigrp for Cveres, J. F. Hawkins,
Leamington Spa.

26,850. Borries, C. E. Beavis, Bristol.

26.360. ArJusTARLE CvcLe HAXDLE-BAR, W. J. Fergus,
Glasgow.

26,861. Dress Smirts, A. Robertson and P, Galloway,
Carron, Stirlingshire.

26.8362. Cvcre Foorrest, J, Johnson, Birmingham,

20,968. PyromaTic Tires, C. W. H. Rowland and H.
Brownhill, Birmingham.,

26.804. CvcLe Braxe, J. B. Edge and J. Hall-Wright,
Birmingham.

20,865. Economiser ArParaTUs, J. and C. W. Hen-
wood, Bheffield.

206 806. Prorure Hooxk, E. A. Allen and G. E. Carter,
Birmingham.

26 867. Evxcrric Inromiwation, H. Cooney, L L

20,868. Cyorxe Haxpre-Bars, 0. B. Loxton, Bristo

26,069, Gas MeTERS, J. Anderson, Glasgow.

26,870. Gas MeTERS, J. Anderson, Glasgow.

26,871, Mipwirery Forcers E. Greville, Edinburgh.

26,372. Screw WrexNcHEs, J. J. Whittaker, Acerington.

26,878. BrusH for DyNamos, F. J. Taylor, Belfast.

20 874. Wrinocers, D. R. Robertson, Glasgow.

26,875. Carrvive Cveres in Vans, D. R. Robertson,
(Glasgow.

26,870. Cyore Tires, J. Y. Johnson.—{(R. J. Stirling,
fouth African Republic.)

26,877. Cvove Bapnres, J. Y. Johnson.—{R. J. Stirling,
South African Republic)

20,878, Bioveore Burrort, J. Y. Johnson.—(R. J. Stir-
ling, Bouth African Republic.)

26,879, Casror, G. Bosworth, Birmingham.

26,880, Beconing Movtas of Borries, J. Tomlinson,
Barnsley.

Eﬂgﬂn:ﬁlucmncm Gas MawxtLE, A. M. Plaissetty,

20,882, Lamrs, J. W. Scarth and W, A. Thornton, Leeds.

26,888. SrinwiNoe Tors, A. R. Pollard, Wurthin&

26,384. Brick Kiuwxs, F. Hancock and C. B. Winzer,
Stoke-on-Trent.

| 26,885, SyriNoE Nozzue, W. Hickin, Birmingham,

26,880. Measvring Distances at Bea, J. T. Brown,
Manchester.

26,887. Firrince for Stacx Boenes, J. B. Ormerod,
Accrin :

20,888, peies for Looms, J, E. and H,. Barker,
London.

26,380, Ixxive ARRANGEMENT for PrixTing, R. E.
Fischer, Barmen, Germany.

26,800. ProrooraPHIC PRINTING FRAMES, J. and A.
Wilkinson, Manchester.

20,801. Movixo AIr VesserLs, C. von Wolff, Dresden.

26,3902. Onaixns, G, Wilke, Barmen, Germany.

206,398, BvuoxkLes, K. Schmahl and E Echulz, Barmen,
Germany.

20,894. Currer WaeeL, W. E. Garforth, R. Butcliffe,
and W, Puxton, Leeds.

26,805. Cvore Hus, H. M. Genese, London.

20,896. Cvcre Heap CrLir H. M. dunm, London.

26,807, Cycre Rest, H, L. Davis, London.

26,898, Apvertisisc Device, C. C. Forrester, London.

20,800, MEasvriNG InsTRUMENT, G. K. B. Elphinstone
and A. C. Heap, London.

Eﬂfoﬂﬂh Cycre Tirgs, J. F, Edwardes and W. Flexman,

ndon.

26,401, Lenses, J. and A. J. Davis and A. J. Loftus,
London.

26,402. Gas Exaing, G, Opita.—(D. Hutinet, Belgium.)

20 408. PrevestiNG Tires Corrarsing, J. H. Goodwin,
London.

26,404. Eco TestER, T. Btevens, Helston,

26,405. RevoLving PratrorM and Hoop, C. Ashbey,
London.

26 400. Porrrving Imox, C. H. Alldred, Plumstead
Common, Kent.

20,407, Cueque Book, F, I1. G, A. Binckes, London,

26,408, WaeeL Tires, C. B. Volsey, London,

26,409, Tnk-wgLLs, J. Hawkridge, London.

26,410. Berr Fastexer, T. Cooke, London.

Eﬂﬂ:" TrROLLEY STANDARD for Camrs, G. Henshaw,

ndon

206,412, Traw: rorMERS, The British Thomson-Houston
Co., Ltd., and H. M. Hobart, London.

26 418, Bep, A. Schumann, London.

206,414. Borries, C. Bauer, London.

20,415, Wrarper for CoveriNg CycLe Frames, D,
i.ondun.

206,416. Asu Trav, H. Pearce, London.

26,417, Gas MeTER or Hovper, P. D. Justice.—(P.
Wolfl, Germany.)

26,418. Aveuminous SBursTance, A. Classen, London,

20,419. CorovriNng Marrenrs, C. D. Abel.— (The Actien
Gesellachayl fir Anilin Fabrikatlion, Germany.)

20,420, Rium for Tires, W. J. 8. McCleary, Ware.

26,421. WuerL Tires, J. R. Bell, London.

26.422. ContTrOLLING WATER BurrLy, W. H. Witham,
London.

26,428, CvcrLe Sorpport, C. J. Meredith, and C. and C,
W. H. Allden, London.

20,424. RarLway BioNawrs, J, O, Krlegemann, Amster.

20,425. Gas Tars, E. O, Taylor, London.

26,420. Creaxine Tosacco Prres, T. Brown, London.

26,427. Cycrx Tires, J. Platt, London.

26,428, Tosacco Pires, M. M. Grant, London.

26,429, Stair Rop CLir or FASTENER, W. Waterworth,
London.

26,480, Bueeve Links, E. W. Carr, London.

26,431, Parcer StriNo Hovpenr, E. W, Tate, London.

26,482. Cvcre CosstrucTiON, W. Fletcher, London.,

20,488, Prering and Currine Device, G. Hemiogway,
London.

20,484, Dravive Gear of Tricvores, F. Bchneider,
iandun.

20,485. MaxiNxo AceTYLENE Gas, J. and J. Miucke,
London.
26,436, Drawixe Liquips from Barrers, C. H. Moon,
London.
SeLr-rasTENING Frost Coas, 8. C. Woolridge,
London.

Eoott,

26,487,
20,488, Vemicre Berivas, A. E. Smith, London.
Eﬁﬁgz. Cmaxoine Fioms in Cameras, A. H. Harman,

20,440. MaoaziNe Cameras, A, H, Harman, London,

miﬁa-ﬂ. Morpanting CorroN, A. C. Marot
{ et, London.

26,441, PREPARING ACCUMULATOR PLATES, C, A. Bennert,
i.ondun.

26 442, CrystaLLiNe Compounp of Emerine, W. G.
Whiffen, London.

20,448, EarTH Crosers, F. Dumay, London.

20,444. CoLLaPsiBLE Boats, B. Buﬂnﬁlgh London.

20,445. Joints of Cycrx Frames, J. H. ﬂur:.f. London.

26.446. Porrery Kirxs, J. Clowes and T. and A. J.
Poole, London

20,447, ProreLLinG CyoLes, H. Woodward, London.

26,448, Evectric CasLes, G, Button, London.

26,449. Bxyrionts, J. H. Buxton, London.

26,450, StoNnswARE and Metar Pirx Joints, J. Hall,
London.

ﬂﬁj"ﬁl! Bg:ﬂiﬂ ]ﬂLﬂml Hl E- I‘kﬂl-(W1 E- Wﬂﬂd.
United States,

iﬁiij:a Sarery Device for Bwircaxs, F. Trenkel,

omn.

26 458. Smarrino, H. A. House, jun., and R. R. Bymon,
London.

20,454. Liquip Fuer Bur~ers, H. A. House, jun., and
R. R. Bymon, London.

26,455. DETECTING VARIATIONS in ELRCTRIC CIRCUITS,
A. U. Alecock, London,

26,456. ArrLiance for CoLLecriNg Dust, B, L, Bradley,
London.

20,457. Bievere Frames, O, Spelss, London.

26,458, BA¥ETY APPARATUS for RArLway Lines, J. M.
Laffas, London.

20,450, Boor-cLEANING APPARATUS, N. A. Thcmson,
London.

26 400. A¥mmaTep Picrures, P. Mortier and C. and G.
Rosseau, London.

26,461, Lingr SorLxs for Boors and Smoxs, M. Wilson,
London.

18th November, 1897,

20,402. Stexcris, O. E. L. Menet, London.

26,408, ArsvsTanLe DisTripuTiNG Nozzies, R. Pollock,
London.

26,464. Marcusoxes, G. Harris, London.

Eﬂfﬁﬁ. Cioarerte Corxk Movrarieces, F. M. Beddon,

iv i

26,466. Destructor for Tows Rerusk, W. Baint, Man-
chester,

20,467. Gum-?lun Gas and Liquro Mzress, J. H.
Roby, Keighley.

iﬁ,-ltﬂ.? MemoraNpUM DEsk for TeLernones, C. Harry-
man, Sheflield.

26,400, Formina Cors for WeaviNg Savrries, E. Hol-
lingworth, Dobcross, Yorks.

20,470, Wine FENCES, P.R.J. Willis.—{(J. B. Johnston,
Uniled States.)

26,471. SvLrroNic Acips, [. Levinstein and Levin-
stein, Ltd., Manchester,

26,472, SteamsmiP ProrELLER and Gxar, J. Inncs,
Glasgow.

26,478. Cvore Branps, G. H. Atkinson and A. Thomas,
Bradford,

26,474. VeNETIAN Brixps, T. W. and F. C. Tidmarsh,
London.

26.475. Hur Sprina Braxkes for Cveres, J. Marriott,
Birmingham,

26,476, EvLecrric Livrs, A. Musker, Liv L.

96.477. ProPELLER BEARINGS, J. T. Wood, Newcastle-
on-Tyne.

26 478. Trawr Ners, T. F. Adamson and E. Clarke,
Newcastle-on-Tyne,

26,470, Braxino Cyoues, T. Duffy, Bristol.

26,480, CvcLe CraNk Levers, T. Duffy, Bristol.

26,481. Cycre Brake, T. Dufly Bristol.

26,482, Cask Brino, W. Tedford Glasgow.

20 488. ProroararuHic PRINT T"Bll[ﬂll, J. B, Bmith,
Bale, Cheshire.

20,484. ACETYLENE GAs GENERATING APPARATUS for
Cvore Lamrs, C. A. and F. J. Miller, Birmingham.
26,485. LAMPLIGHTING ATTACHMENTS, C. A. and F. J.

Miller, Birmingham. )
26,486, ParTs of Gas Coorinag Stoves, H. J. Yates, Bir-
mingham,
26,487, CvorLe Rack, G. M. Young, Btockton-on-Tees.
26,488, DaTina MacHines, J. A. Philipson and J. A,
G. Ross, Newcastle-upon-Tyne.
26,489, FoLpivo Box, G. W. Hart and W. P. News,
Kingston-on-Thames
20,490. Rore Lapper, W. P. Buckley, Kingston-on-
Thames.
26,491, PxromaTic Tires, C. Wood, Manchester,
26,492. TemPorRARILY REPAIRING PNEUMATIC TiRES, H.
W. Harrison, Derby.
26.408. Burrorr for Frowgr-rors, P. G. de Salvo,
hurnluy.
20,404. BEp-rPans, M. Btevenson, London,
iﬂfﬂs. an-rnnrn.u:n VenicLes, R. Y. McIntoeh,
ive
26,406, Water-Tiont Evxcrric Firrivas, H. Davis and
L. W. de Grave, Derby.
Eﬂﬁm’f. BurLkaeap Doors, T. Ansboro and J. Faivie,
OW.
26,408. RarLway Crossixas, H. Willlams, Glasgow.
26,499. Tovs, P. Gill, Leftwich, Cheshire.
26,500, PyxumaTic Tires, G. Bruck, Manchester.
26,501. VEsTILATORS, J. Carr, Bradford.
26,502, Toee Expraxpers, H. Workman, Glasgow,
26,508. Fixivo Varves, I. Barton, Birkenhead.
26, 504. BooT BTRETCOHER, J. Gocin-mu. Iuverkip, Co.
Renfrew,
26 505. PexciL BSaarreser, H. Sharpe, Wisbech.
26 506. Vessers for CowsErRvATION of BrVERAGES,
E. M. Eckardt and C. F. Lorenz, London.
26,507. ComBiNATION MATCH Box, F. and J. M. Aleith,
London.
26,508. Stexr. Wire, C. P. Hoiton and G. B, Martin,
Birmingham.
26,509, Crips, F. E. Hanman and H. Vincent, Bbmir g-

26,510. Jio, A. Hatton, Birmingham.

26,611. Aximar Trars, W. and Q. SBidebotham, Bir-
mingbam.

26,512. Drivinag Cuamx, F. Hulse, Birming ham.

26,518. Locks and Kevs, E. Latham, Wratting, Cam-
bridgeshire.

26 514. Grrps, A. E. Greville, London.

r.

26,516, Cvoues, J. M. Stratton, Glasgow,

26,517. PexunoLpir, F. C. Edgar, Bristol.

26,518, S8asm Fastexer, H, Stanley, Bunderland.
26,519. ELemexts for WaTER-TUBE BolLERrs, G. Lewnlz,

tnndun.
26,520. Beer, G. Delory, London.
26,521. MounsTinG of Rotary Brusaes, E. Pain,
London.
Eﬂﬁﬂ. Pnl?mnrn Backorouwsps, J. A. Balmon,
26,528, Tinxs, J. March, London.
26,524. CvcoLe FraMmes, H. Belcher and C. H, Bhacklock,

London.
Liquips, J. T. Bentley, Kingston-on-

26,525. CooLiNg
!l‘hmal.

20,526. Sewino Macmiye Arracamest, L. E. Fisher,
Kingston-on-Thames.

20 527. Waoox Jacks, I. L, Thompson, Kingston-on-
Thames.

26,528. Jua, W. P. Thompson.—(The Bier-Syphon-Actien
Gesellscharl, Germany.)

20,520. Cycres, E. Hale, Liverpool.

26,580, HeaTino BuiLpixos, J, A. Dargue, E, Griffiths,
and C. H., Wright, Live 1.

26,681, Fritina Brake Haxpres to Cyorxs, A. R

Macbeth and Milner's Bafety Cyele Com Ltd.
Liv : ety Cy pany,

20,582. PresemrviNe Bxer, J. F. H. Gronwald, Liver-

pool.
26,538. StorrEr, B. Waters, London.

26 584. OaNpLESTICKS, M. ﬂﬂm, London.
Hﬁsﬁh Castors, J. R. Fox and A. Gunthorpe,

on.
Hi!:lﬂ. CLeaxNo CorrEe Bernies, H. Lobenhoffer,

26,587, Pnhmnu. A. Macario and C. Beuvero l..m:niduAn.
ln L]
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26,589, CLEaNniNng Sieve Borroums, H. Iu%an, London.,
20,540. Oamrriaoes, R. Devereux and W. 8. Frost,

26,541. Wasmine Macmises, R. Hiob, London.

20,542. Bepst F. T. Long, London,

20,548. Conprent GeneraTtioN, F. E. Elmore.—(J. 0. 8
Elmore, India )

20,544. VELocirPEDES, J. Forbes, London,

20,645, PyveuMaTic TirEs, E. Parr.—{L. H. Stodder,
United Stales.)

20,540, Pree Wrexncaes, J, C. H, van Duyl, London.

26,547, BurrorTING ARTICLES 0l DRess, L. L. Pritchard,
London.

20,548, Gear, C. Gordon, London.

26,549. Vovroawisisa Rueser Goons, G. J. Brunessaux,
iﬂhﬂﬂﬂ.

20,580. Propucinag Desiaws, J. E. de Pohl and The
hLlanrth-Eutarn Printing and Publishing Co., Ltd.,

26,551. Bcrew, W. L. Wise.—(L. Searelle, South African
Republic.)

20,562. RecorDING TrawsreErs, W. L. Wise.—(H. Piu,
South African Republic.

20,658. TureiNes, U, A. , London.

20,564, Borrues, J. Creasy, London.

20,655. Bit, E. Beckmann and O. von Saal, London.

26,566, Morons, D. Longworth, London.

20 557. DriLL SHARPENING MacHiNErY, H. O. Palmer,
London.

26,558, Baeeca Mecaawieu, F. F. Redfern.—(B5. Tern-

strom, France
26,550, Naiws, H. Traun, London.
20,500. Caains, J. H, Barry, London.
20,561, Brusues, (. E. htiawn, Hawhgrr&

26,602. PorRTanLe FruiD CARRIER, A.
Belfast,

Berks,
e Blumer

15th November, 1897.

26,508. Covovrine Matrees, W. H. Claus, A. Rée, and

L. Marchlewski, Manchester.

26,504. Toors, H. McClelland, Birmingham.
20,565, CvoLe WaeeL, 8. Tonks, Birmingham.
ﬂﬂhﬁrﬁ' BunneEr for AceTvLExe Gasks, J. Gore, Trow-
ge.
;g E gu Buu;nili‘. G. Buiﬂ“é Brhhi!j R
rakE and Foorrest for Cvouks, C. Munday,

hrnhomugm Hants, F
20,560, Tires, (. Koller, London.

26,570. Saooring PracTicE Arparatus, J. L. Craw-
ford, Glasgow,

26,571, Grass Arricrks, W. Lindsay and D. Anderson,

St. Helens, Lancs.

20,572. BExn-saviNng ArPARATUS and Fiurer, J. W.

Wyld, Hounalow.

578. imr.m, D. Caddick and C. Oliver, Middles-
26,574. Foop PreraraTiONS, L. Checkemian, London,
206,575, Camunzy I'ot, G. W. Hitchen, Burnley.
!ﬁﬂgﬁunuamt SExTRY, The James' Syndicate, Ld.,

1.
Eﬂﬁ?;ﬁ. WepcE Crawr for Rops, J. A. and 8. Timothy,
n Pentre, R 8.0,
26,678. Bmirs' Coumsz Inpicaror, G. W. Mallet,
London.

20,579. Ramisiva a Nar on Fasrics, H. Thornton
Manchester :

20,580, Winpow CLeawiNg, J. Watson, London.
26,581. O1L Lame, D. M. Gentle, Glasgow,
20,582, TooL Bao, F. W. Lavender, Walsall.
26,583, Time Rrcorping MacHINg, M. B. Cotterell and
P. G. Ebbutt, Birmingham.
26,584. Gas Exomnes, J. F. Bennett and H. 8, and T.
. Moorwood, Bheflield.
20,.585. Gas Excrwes, J. F. Bennett and H. 8, and T.
P. Moorwood, Bheffield,
26 BSllig h‘}'ﬂm SpinNiNo MacmiNery, J. and H, Wright,
e y.
20,587, Bewina MacHiNE, J. Scatchard, Keighley.
26,588. Exprovive Liquip Fuer, W. 8. Sargeant,
London.
tﬁk&ﬁﬂ. Tareapisa NeepLes, R. and G. A. Hird,
elghley.
206,590. Tosacco Pires, J. Edgar, Belfast.
20,501. Gas LantERN, A. Wartenweiler, Brussels,
26,502, CLeaNixo CorFreg, J. Luys, Brussels,
E,&ﬂ. ‘H;mm Pexs, P. Fritzsche, Brussels.
504. Probpuoiwe ACETYLENE G E. Helvi
| ln. A4, ¥
20,505. Varve for Pxeumaric Tuses, J. C. MacSpad-
den, Brussels.
26,506. Broxg-sawine Macaivg, F, Knobel, Brussels.
ﬂ&iﬁ:?.d“l:l:mmrmn Fire Amn Grips, W. Wadsworth,
ndon.
20,508. Towacco PoucE Fasrevivo, W. C, Lister,
hﬂlmhlmpt.on.
ﬂd&‘m. Cveres, T. H. Collingbourne, R. Ryden, and
. Bhutt, Halifax.

26,600, Cvcues, T. H. Collingbourne, R. Ryden, and

T. thutt, Halifax.
26,601. CycLe Mupourarp, E. J. Bullough, Halifax.
26,602. FiLLiNo INksTanDps, J. Marshall, Halifax,
26,008, SecuriNg Boxwers, T. G. Hughes, Manchester,
26,004. Cioar Box, A. C. Taylor, E. [, Watson, and H.
R. Everitt, Norwich.
26,005, RespiraTomrs, H. Buchwald, Manchester.
20,606, Break TrEaprLE for VEmicLes, J. Stepheuns,
hgh.u:n. Surrey.
26 607. SteeriNo Cvcres, A, Cralg and W, Phillips,
London.

“ﬂah Lockina Device for BALL-szarINGs, H. Tunley,

ndon.

26,600. Beams for SBurrs’ Harcaway Bipes, W. Cook

hlddluhrnug ; - :

610. Feep MrcmaNisym, Lord Brothers, Ltd., and J,
v, Manchester,

26,611. PropuciNg CraxceanLe Ervecrs, K. McLennan,
hmchantcr.

26,612. HoLpEns for GrLass Growes, C. L. Tweedale,
Ormskirk,
M]EIE. Emgnmu Cvore Haxpres, J. Cooper and F. G.
L]

Liam.
20,614, Mra, R. F. Hall, Birmiogham,
26,015.

o d'ﬂtu.ll!l for ProtECcTING COLLARS, F. A. Birks,
o]
26,616. VarLve Tar, W. Errin

Oon..
, London.
ﬁ'ﬂ; Elm Paxn, F. ﬂnu;, ndon,
. PERAMBULATO . Le d P. G
Croydon. - S Sy,

26 619. Guw - Loapixa Device, W. Cochr
Melford, Buffolk. s S ole

26,620. Hair Restorzr, J. J. W. Cumming, London.
Iﬁ:ﬂii. Guarp for VeLocirepes, G, t n, Ea::n.

try.
26,022. Curtay Porks and Fritines, M. M. Porter,
London.

26,628. Fasteninoe Doors, A. Croker-Stewart and B.
G. ; London,
20,024. Mixivo Graiw, F. W, Dawson, London.

26,625. N1ontsoin Destrucrtion, H. G. Down
W.H N London. : st

u!m. Draix Tester S8uoxe CoNpucToR, L. Sheppard,

20,627. CvoLe Fork, G. A. Ekman and H. E. Fallshaw,
London.

20,628. Propvcinag Foop, A. Schmidt, London,
Eﬁ,‘;f: Amn-rioar Borries, H. W. Woodfield Croy-

26,680, Vessxr Tars, C. L. C. Balle :
bl " y and C. Welton,

26,081, Berr FastENiNos, H. G. Godwin, London.
2 m&lim - REOULATING ArrAaraTUs, E. C, Peck,

26,633. INCANDESOENT Gas BurNErs, G. W. Chalmers,
London,

20,084. Yerocirepes, C. Owen and W. J.
i‘.nmdnn. ' o

26,085. BTERILISING APPARATUS, J, Weck, London.
20,686. Turow CRANK, A. G. Iumfurduh A. Anthony,

on.
20,087. Waaowns, E, Hora, London,
20,088. Bares, L. T. Darnault, London.

!ﬂﬁh E;rnum for MiNERAL WaTERS, J. D. Richards,

!ﬂﬂl}. EvLrcTRICAL RESISTANCE APPARATUS, F. Hughes,
ndon.

26.641. DriviNg GeaRr, J. J. Duffy, London.

20,642, ArrLiancg for Boors and Snoks, H. Calver,

Eﬂﬂ&duﬂuuumn Vessers, A. and M. R, Puls,

ndon.

20,644, INTERCHANGEABLE VELOCIPEDE GEAR, A. J. Mad-
den, London,

26,645, Piree Joints, J. Price, London.

26,646, Warr MerERs, The British Thomson-Houston
Co., Ltd.,and F. Holden, London.

26,647. ErLectric CORRENT METER, C. O. Bastion and
F. M. Staunton, London.

26,648, PrEpavyMENT Gas Merens, W. J. H. Jones,
London.

20,649. PREPAYMENT Gas Merers, W. J. H, Jones,
London.

26,650, Tursines, A. Jourdanet and J. P. Gaut!{er,
inndun.

26.651. Tov, J. T. Partington, London.

26,652. GRAIN-WASHING MACHINERY, J. 8, Btelnmetz,
London,

26,658, Boov Burrorr for Cvcrisms, E. Merrillees,
London,

26,654. RoLLer Bxates, H. W Fairfax and C. L.
Downes, London.

26 655. Ripaep Roorixg, W. P. Thompson. — (0.
Standow, (fermany.)

26 656. ELecTRic AccuMUuLATOR Prates, P. F. Ribbe,
London.

26,657. Guipike Carpoxs, R. W, L. Holsten and
The Elektrische Bngun.'l.mnmnhrlk Naeck and
Holsten Gesellschaft mit hriinkter Haftung,

Liverpool,

20 658. PreskrvaTioN of Eoas, F. H. M. River,
London.

26 6’9. Cor-our Device, R. W. L. Holsten and

The Elektiische Bogenlampenfabrik Naeck aod
Holsten Gesellschaft mit hriinkter Haftung,
Liverpool.

20,660. Evecrric Arc Lamp, R. W. L. Holsten and
The Elektrische Bogenlampenfabrik Naeck and
Euhtan Luuausuhah mit baschriinktsr Haftung,

Verpoo

26,661. Excine Steam Cosxwzcrions, A. H. Beasley,
London.

26,662. GRiNDING Diamonps, L. H. Stern and T. W. G,
Cook, London,

26,668, DriLuiNg Macming, B, Pinnhlng, Rugby.

26,664. Coorino Alr, F. W, Lord, London.

26,605. Gavor for MeasuriNo Sairts, C. E. Hilditeh,
London,

26,666. Arracoiso Biovere BappLes, A.J. Henderson,
London,

206,667. PrinTING YARN, P. A. Newton.—{The Alexander
Suiith and Eons Carpet Company, United States.)

26,608. Veasers, F., F. W., and A. P. Jacob, London.

26,660. Rorary Motomrs, T. U, Gray and F., Bass,
London.

24,670. StampEDp RispoN, E. Debenham,.—(H. Vinson,
Franee )

26,671. IspicaTor, A. J. Boult. —{(H. Moulardier and

L. Boudet, France

20,672, UrEraTING DEVICE, P. Leschinsky, London.

20,678, Tosacco Pires, W. E. Sharman, London,

26,674. Tone Creaxer, E, Beckmann and Q. von
Saal, London.

26,675, NarurHaLINE DerivaTives, C. D. Abel.—{The
Actien Gesellschaft fur Anilin Falrikation, Germany.)

24,676. AcervLeNE Lamrs, F. Schmid. London.

26,677. LEaTHER, W. F. Reld and E. J. V. Earle,
London.

26,675, PArER PERFORATING APPLIANCE, P. L. Deighton,
ianl:lnn.

206,679. BLeeve Livks, A. Plck and M. Fleischner,
London,

20,080. Errcrric AccuoMmuratoRs, A. Tribelhomn,
London,

26,681. Cusmiow, J. F. Nunan, London.

26,682, ELECTRO-MEDICAL ArpPARATUS, W. A. Webb,
London.

26 683. PerroLEum Burwer, M. Graetz, London.

26.684. Removive Worx Woop Pavixag, W. 8, Bimpson,
London.

iﬂiat!fa Drivizo Gear, W. P. lanae, Otago, New Zea-

16th November, 1897,

E‘Mﬁﬁr Vemicues for CHiLpreN, W, Cowburn, Glou-

cester.

20,687, Roap Rest for CyoLes, 8 Warren, Hitchin,

20,688, RaT10 CALCULATOR, J, 61rhuuw, New Brighton,
Cheshire,

26,680, SwiveL Bye-pass, C. Peach and H. A. Smith,
Birmingham.

20 600. PxevmaTtic Tires, J. P, Jackson, Liverpool

26,601. Bawino MacHiNery, J, T. Chambers, G w.

20,692. Trearino Fruir for CoxvEcTioNERRY, W, J.
Dunnachie, Glasgow,

26,698. ConstRUcTION of OI1L Lames, E. J. Shaw,
Walsall.

20,604. AIr Excing, H. A. Feon and H. T, P. Simpson,
London. 2
26,605. Baeer-pirriNe Macuing, T, Harrison, Arnside,

vud Carnforth.
26,696. Hooks, D. Hackett, Birmingham.
26,607. LauvNDrRY APPLIANCE, T. Kosugi, H. 8, Moor-
wood, and J. F. Bennett, Sheffield.
26,608. Bansors, H. and W. J. Riley, Birmingham,
206,600, AIR VaLve, P. Weir, Briatol.
26,700. MercErsiNG MacaiNg, J. W. Robson, A. V.
awson, and J. H. Robson, Huddersfield.
26,701, Ovore 8taxp, A. T. Austin, Birmingham.
26,702. Manxnore Cover, W. Warner, Nottingham.
26,703. PrusoEr for Wasmine Crormes, A. Boyd,
Granton.
20,704. Fismino Bair, 8. Alleock, Redditch.
26 705. ProrELLING VessErs, V. Collyer, jun,, and H.
0. Bridgewater, Leicester,
ﬁ,;ﬁ E:gucém Ogres, H. R. Aogel, London.
U7, R Fastexers, P. Whelan and R. Partrid
Manchester. ' i
26,708, Waeer Tires, J, J. Warry, Liverpool.
26,700, ELecTriC GUN, A, D. Manlove, Chesterfield.
26,710. BourrorTiNG CycoLes, W. Laogley and H. W.
Hobaon, London,
26,711. Tire TesTiNG ArPanaTUS, E. Maxwell, London.
ﬁ;tﬂ Il'?m.u: Ve, Jfl E. Donovan, London,
3. FoLpinag Sear for CamRRrioes A
pressiiok , A. Couach,
26,714. Briciva Breap, W. Eisner, Manchester,
26,715, Borroms for Beps, F. J. Maier, Birmingham.
26,716. Vevocirepes, O. Grilasler, Brussels,
Eﬁgﬂ'. Tacs for Laces, W. Paton, Ltd., and J. Paton,
ow,
26,718. Exverores, R. Garnell, Holywood, Co. Down.
26,719. Fixina PNEumatic Tires on Cyeres, C, Proco-
Manchester.

26,720. Berr, W. J. Nock, Newcastle-on-Tyne.
26]'721. MouLps for CAsTING 'I‘lm,ll?i"? Hopper,

26,722, Waren Vevocireoes, E. O. Mawson, Man.
chester,

20,728. LionTiva Lames, E. Mander and W. B. .
i.nglu Manchester., s

y
26,724. Pumr CLip, 8. T. Griffin, Birmingham.
26,725. Tre for Bruriarp Cuxs, F. Clarke, Beacombe,

26,726. BOTTLE - BOAKING TrRAY 2
o vs, J. R. Lofthouse,

20,727, ELecTric BrakEs, O, J. Menzles and J. A. Bell,

Birmingham.
26,728. CraNk AXL C. L. McQuillan and R. A.

ilf:ﬂrudg. Birmingham,

26,729. ELectric Motors, W. L. Wise.—(A4. J. -
ward, United States.) il d

26,730. Bewixa Macmings, 3. H. Coll
hmh-ﬂaﬂu Manuf ’ Co., I.nnd?:;.md o

26,781, CumrtaiN PoLe Fixtures, J. and E, A. Boland
i‘.andun. '
!&1 732. ELrCTRICAL DIsTRIBUTING BysTEMS, L. Andrews,

d with A
| furpace with the cruciblo hav

788, Maoxeric Cur-our APPARATUS, L. Andrews,

20

London.
26,794. Evrecrric Switcnes, W. H‘:ﬁl. London.
20,785. Cvcrxs, C. G. y Perez, Lo

26,786. Device for DEcoraTING, M. Knowles, London.

26 ':'ET. REVERSIBLE ‘mewu,'L. Proll, C. M. Depew,
E. W. Hawley, and G. Proll, London.

26,798, IscopsaTors, P. G. 0. .Ll.iot.h, London,

26,789. CvoLe Pacer, T. England and J. Pollock,
Cardiff,

26 740. WaATER Waste PrEvEsTER, A. E. Parnacott,
London.

96,741. Bepareaps, T. A. Brettell, Birmingham.

Eﬂ:‘s‘ﬂ. Winpow Sasu Fastener, J. W. Beott, London.

20,748. Scuns, J. Bample, London.

26,744, Sasu Fasteners, A. E. Welbourne, London.

26,745, IsCcANDE:CENT MANTLE Bupports, G. Brogden,
9o Beaava Loms, I W, Care, Load

26,746, SLaEvE LINKS, BE. W, ; on.

El:l,'i'ﬂ'.dﬁmu WaEeELs, E. Bartram and H. J. Gurney,
London.

iﬁﬂ:ﬂ. SorrorTiNG BuirT Froxts, R. A. Fraser,

ndon,
Eﬁt'i:ﬂ. Cveuk Converting Device, E. M, 0. Chenard,
ndon.

26 750. ProNocaraprus, W. H, Dunkley, Birmingham.

20,751, BirriNe GRANULAR Borstances, F. G. Wiakler,
London.

26,762. FrexinLe Coxpurrs for ELecTRic CONDUCTORS,
E. T. Greenfield, London. _

26,758. Ticker REocisTeERING ArraraTUS, O. Legros,
London.

26,754, PreserviNe Bumstances, W. G. Day, London.,

26,755. Cries, C. F. Mackness, Broughty Ferry, near
Dundee.

26,756, ®dose UwioN, C. Craig and C. BSmith,
London,

26.757. Boxes, W. Dewey, London.

26,758, BcrunsEr, E. Haworth, Manchester.

26,750. HaNDLE-BARS, J. N Lu-ter, Wolverhampton.

26,700. DepiLaTivg Hiovs, H Holmes, London.

26,701, Brakg, H. Wolf | ndon.

26,762, Bures of Laurs, F. W. Few, London.

26,763. StenciLLing, P, M. Cabell, Loudon,

26,764. WaLkxa-sTick, R. J. Edwards, London.

26,765. Tines, R. Graham and J. G. Barbour, Loncon

26,766. HaxpLxs, W. T. Hare, Lundon,

26,707, PaAPERHANGER, J, Hanson, London,

26,768, PrReveNTiNg CANDLE GRrREASE Drorring, J. B.
hamn. London,

26,760, Crie, J. 8. Wherley, Londcn.

26 770. Cuir, P. E. Rycroft, London.

26,771. AoverTtisiNo, G. E. Hambling and F. E.
Denick, London.

26,772. Prorecror for Har Pins, W. M. Cooper,
London.

26,778, Piw, F. Dowscn, London.

20,774. Basu Fastenkrs, E. Lamb, London.

26,775. Winpow Basm Fastesers, D. D. Dendy,
London.

26 770. AcCETYLENE GAs Gexerators, J. Kremer,
London.

26,777. Preparive Rrcorpive Riemow, J. B. Edson,
Londun,

26,778, Brakes, B, Lous, London,
26,779. BepsteaDs, F. J. Middleton, Blrmingham.
26,780, Bepsteaps, F. J. Middleton and F, Harker,
Birmingham.
24,781l. ELxcrmic Licuar SBwirceEes, G. A. Phillips,
Birmisgham
26 782, Suirs, J. Birkett, Blrmingham.
26,788. Ku.pa, J. Birkett, Birmingham.
26,784, Haxpres, O, Geland, London,
26,785, BicvoLk SBurroRTs, J. F. Furley and E. Forsyth,
London.,
26,786, Piees, T. L. Crosse, London.
26,787, AvroMaTic TegrMoMETERS, M. L. Wilkinson,
London,
26,788. PrrroLEum Broves, HA H. lLake.—(F. C.
Bellinger, Germany.)
26,780, T1rEs, A. Gross, London.
26,790 Borrres, C. Hayes, E. E. Chatfield, and A. B.
h’llnnn, London,
26,791. Heovvrator for Gas ExnmavsrErs, B. Cutler,
London.
26,702. Waeeras, A. W. Knight and A. W. Bouthey,
London.
26,703, NewsPAPER BuErms, Baron E. T. de Wogan,
London.
26.7T84. Dressovarps, E. C., Hitch, London.
26,705. CommuxicaTiNg with Drivers, E. C. Hitch,
London.
26,796, Busr Iurrover, K, C. Hit-h, London.
26,797. BorrLiNe Liquors, 8, Ray, J. F. Bpong, and M.
J. Cannon, London.
Eﬁfﬂsd Bearivas for Marine Exocmwes, G. Cuccottl,
O,
26,700. UriLising Hear of Gas Broves, H. J. Dowsing,
London.
26,800, Paiwre, C. J. Grist, London.
26,801, Barws, C. J, Grist, London.
26,802. Foor ProrecroR for Grassks, A. B. V. Taffs,
London.
26.808. Buins, G. W. Smiley.—(F. W.
Germmany )
26,804. Bumwive Oy Paint, J. C. and Z. Barber,
London.
26,805. Bmint, C. Davies, London.
26,800. MusicaL Box with CLock woRk MECHANIEM, A.
Junghans, London,
!Efﬂ?. HuTruu and Rearino Macaines, W. Birtwiale,
ive :
26,808. Bearivos, P. E. Dowson, Manchester,
2 m‘d RecorpiNG Pepar Pressvre, E. Kantorowicz,
naon.
26,810, CyoLx, TABLE,
Liverpool
iﬁﬂl. ualmm: Carnikns for Cvours, E. Hiirting,
vor -
206,812. Oroans, V. Willis, London.
25,818. ContrOLLING FaLv-pows Doors, T. O. Mein,
London.
26,814. Bagmwo Paxs, W, H, Mullins, London,
26,815, PyeumaTic Harwess, L. P. Ford, London.
26,816. Drivinag Gear for Cyorks, T. H. Williams,
London.,
26,817, PreserviNGg Zine Pracarps, R, Haddan.—(C.
Verneauw, France.)
26,818, Preventina ReriLvixo of Borrims, L. L. J.
Godard, London.
24 Eliu'l:El ReversiNG GeaR, J. B. Furneaux and A. Horne,
on,
26,820, SurrLyiNG and AeraTiNG Bexr, C. H. A. Hor-
mann, London.
20,821. BEwaoE TrEATING APPArATUS, W. A. Clark,
inndm

26 822. MacHiNEs for TreaTING Corrke Braws, H. L.
Verwohlt, London.
26,828. StEam GexEraTORS, D. T. Piot, London.
Eﬁﬁglh Suear Dressive Devicr, J. M. F, Weldemeyer,
ndon.
26,826. BorrLe BrorrErs, J. Leahy and A, Webb, Ted-
dington.

20,826, PxeumaTic Tines, F, Wynone, London.

Dunlap,

and SBigwaLLiNG Lamrs, E. Evans,

SELECTED AMERICAN PATENTS.
From the United States Patent Office Official Gasette.

584,771. Mevriva Furnace, L. Delettres, Paris,
France.—Filed November 25th, 1896,

Claim.—(1) In combination in a crucible furnace,
the crucible A having the lid D, a plurality of exten-
glons or long and narrow flattened tubes ¢, ¢, im-

orate op their sides and exten up from the

d D through which their lower ends open
into the the crucible, the combustion chamber about
the crucible extensions, an air su leading into the
furnace at the ht of the lid D, and the perforated
socket K conn with the lower part of the furnace,
In combination in a

the lid D, a plurality

Nov. 26, 1897

E— .

tensions or and narrow flattened tubes ¢, ¢,
Hinuhud“ lnthufummm imperforate on their sides and
extending up from the lid, the said furnace having

the side o B, b2, 03, A, and the or
flues gLWm escape of the hot gases from
od and between the extensions, substantially as

arou
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described. (8) Im combination in u furnace, with the
erucible A having the lid D, a plurality of imperforate
extensions or tubes pro) up from the lid com-
municating with the crucible through the lid thereof,
CRCATE passd for the gas at the top of the furnace
and means for feeding the air to the chamber about
the extensions, substantially as described.

584,809. VarmasLe-THROW ORANK, A. Anthony,
Colchester, Bngland.— Filed November 28rd, 1896.
Claim.—In a variable-throw crank, the combination,
with & ¢rank arm, and an arm B for carryiog the
pedal journalled in the free end portionof thesaid crank
arm ; of a cylinder pivoted at its bottow end to the

frmomme w8 e s

stronger than the sprin
the sald collar and the
stantially as set forth.

584,920, Cooriva Device FoR Gas orR PETROLEUM
hﬂ'l'ﬂll, EB. Capitaine, Franlfort on-the-Main, Ger-
many.—Filed November Tth, 1806,

Claim.—The combination with the water jacket of an
explosion engine cylinder, of a rotating fly-wheel
having an annular chamber in its rim, inlet and outlet

El

arranged
ttom of the cylinder, sub-

|!H+tllﬂ' I

in itndnpnkn leading to said annular nhﬂ;::n'-l&ur
an mnnwﬂng passages between :
water jacket whereby the rotation of
caus¢ a constant circulatory flow of
ugh the rim of the same and through the
connected water jacket ; substantially as descri

685,182, CrusmiNg MACHINE, M. G. Bunnell, Chicago
R A S
m. er g a crushing hopper
pivolally supported swinging link pivotaily sonnecied
-sup v ©o
the jaws at points which are situated to the rear of
the crushing faces of the latter and on op
of the point of support of the link; and means for
reci the jaws in alternation, and for vibrating
t thelr points of connection with the
link during mctff:unﬂum as set forth. (2) In a crush.
ing combination, with the upper and
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lower reci ting jaws, of .

g AR e o

0 te sides of its point of support, whereby the
serves as a support for the jaws and also ensures

thelr reciprocation in alternation, as set forth. (3) A

%m:ﬁ.w;wgg

e etk Tk S T 5 el
on ea of the
W: avi turhﬂngnjuhmmnnmﬁmp:tm
- with the jaws; and a pitman connected
thﬁnppodtam of the vibrator, substantially as
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